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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-DR-1 

Waste Site Code(s)/Subsite Code(s): 100-D-50:6 

Reclassification Category: Interim [8J Final D 
Reclassification Status: Closed Out [8J 

RCRA Postclosure D 
Approvals Needed: DOE [8J Ecology [8J 

Description of current waste site condition: 

Control No.: 

NoAction D 
Consolidated D 

EPA 0 

2013-011 

Rejected D 
None D 

The 100-D-50:6, 183-DR Clearwell Pipelines is a subsite of the 100-0-50 underground pipelines associated with pre-reactor 
process cooling water, process wastewater, and sanitary wastewater. The 100-0-50 waste site was identified as a candidate 
site for confirmatory sampling in the Explanation of Significant Differences for the 100 Area Remaining Sites Interim 
Remedial Action Record of Decision, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 2004), 
and added to the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-OR-2, 100-FR-1, 100-FR-2, 
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, 
Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, 
Seattle, Washington (EPA 1999). Confirmatory sampling results for portions of the 100-0-50 pipelines failed to meet remedial 
action goals (RAGs) for multiple metals. Based upon these results , the functionally analogous 100-0-50:6 pipelines were 
recommended for remedial action. 

Remedial action at the 100-0-50:6 pipeline subsite was performed between March 11 , 2011 , and May 28, 2012. The subsite 
was excavated to a depth of approximately 9 m (30 ft) below grade, resulting in approximately 49,975 bank cubic meters 
(BCM) (65,365 bank cubic yards [BCY]) of material removed for disposal at the Environmental Restoration Disposal Facility 
(ERDF), including approximately 535 m (1,755 ft) of pipe. Approximately 31 ,400 BCM (41,070 BCY) of overburden soil was 
removed and stockpiled for evaluation for use as clean backfill . Following verification sample results, it was determined that 
more remediation was required because sample results had detectable levels of asbestos and exceeded cleanup criteria for 
polycyclic aromatic hydrocarbons (PAH) within the excavation and staging pile areas, respectively. Additional remediation 
was conducted within one location of the excavation on January 21 and 22, 2013. Approximately 180 BCM (235 BCY) of 
contaminated soil was direct loaded for disposal at ERDF, for a total disposal volume of 50,155 BCM (65,600 BCY). One 
location within the staging pile area was also further remediated on January 24, 2013. Approximately 100 BCM (131 BCY) of 
contaminated soil from the staging pile area was placed within the deep zone of the excavation with regulatory concurrence. 
Overburden material that exceeds direct exposure for PAH will also be placed in the deep zone during backfill of the 
excavated waste site. 

Basis for reclassification: 

Verification soil samples were collected on September 4 through 6, 2012. The sample results were compared directly to the 
RAGs. After additional remediation, soil samples were collected for verification purposes on January 23 and 24, 2013. The 
results demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River based 
on RESidual RADioactivity (RESRAD) modeling. 

In accordance with this evaluation, the verification sampling results support a reclassification of the 100-0-50:6 pipeline 
subsite to Interim Closed Out. The current site conditions achieve the RAGs and remedial action objectives established by 
the Remedial Design Report/Remedia/Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 6, U.S. Department of 
Energy, Richland, Washington, and the Rem ining Sites ROD (EPA 1999). All PAH direct exposure exceedances were 
within the deep zone of the 100-0-50:6 waste subsite, and therefore not evaluated against direct exposure cleanup criteria. 
The high concentrations of these PAHs were the result of asphaltic particulates that fell from the pipelines during remediation 
and are not systemic throughout the 100-0-50:6 waste subsite. The results of verification sampling do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 
4.6 m (15 ft] deep). The analytical results and rationale presented in the attached remaining sites verification package also 
demonstrate that the 100-0-50:6 pipeline sub~ jte is protective of groundwater and the Columbia River. However, 
contamination above direct exposure was measured in deep zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone of the site are required. The basis for reclassification is described in 
detail in the Remainina Sites Verification Packa_qe for the 100-0-50:6, 183-DR Clearwe/1 Pioelines (attached). 
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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-DR-1 Control No.: 2013-011 

Waste Site Code(s)/Subsite Code(s): 100-D-50:6 

Regulator comments: 

Waste Site Controls: 

Engineered D Yes ~ No Institutional Controls: ~ Yes D No O&M D Yes ~ No 
Controls: Requirements: 

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of 
Decision, TSO Closure Letter, or other relevant documents: 
Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the site are required because 
contamination above direct exposure cleanup levels was observed in deep zone soils. This requirement is per the 
remedial action objectives cited on page 26 of the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 
100-HR-1 Operable Units, Hanford Site, Benton County, Washington, September 1995, U.S. Environmental Protection 
Agency, Region 10, Seattle, Washington. 

J. P. Neath 

DOE Federal Project Director 

N. Menard b/11/;3 
Ecology Project Manager (printed) Date 

NIA 
EPA Project Manager (printed) Signature Date 
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Attachment to Waste Site Reclassification Fonn 2013-011 

REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-D-50:6, 183-DR CLEARWELL PIPELINES 

EXECUTIVE SUMMARY 

Rev. 0 

The 100-D-50:6, 183-DR Clearwell Pipelines, part of the 100-DR-1 Operable Unit, consisted of 
process sewers and supply lines that formerly serviced the 183-DR Clearwell and the concrete 
clearwell pads. The pipelines of this subsite were divided into three functional groups for 
confirmatory sampling: (1) clearwell process sewers, (2) clearwell supply pipelines, and 
(3) 190-DR Pumphouse tunnel drain lines. The 100-D-50:6 pipelines are a subsite of the 
100-D-50 waste site, which was identified as a candidate site for confirmatory sampling in the 
Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial Action 
Record of Decision (EPA 2004) and added to 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 Unit (Remaining Sites 
ROD) (EPA 1999). 

Confirmatory sampling of the 100-D-50 waste site was conducted on November 8 and 9, 2005 . 
Confirmatory samples were collected from pipeline contents and underlying soils at junction 
boxes and pipeline locations. Confirmatory sampling results for portions of the 100-D-50 pipelines 
failed to meet remedial action goals (RAGs) for multiple metals. Based upon these results, the 
functionally analogous 100-D-50:6 pipelines were recommended for remedial action. 

The sole catch basin for the 190-DR tunnel drain lines was discovered to have been demolished, 
and residual pipelines could not be breached to collect a sample of pipeline contents. Therefore, 
in consultation with the Washington State Department of Ecology, confirmatory samples were 
collected from soil underlying the demolished junction box and from beneath the pipelines at the 
influent to the junction box. The results for these samples achieved all RA Gs; therefore, no 
further action was recommended for these pipelines. However, during the excavation design 
process, this section of pipeline was included for remediation along with the other sections of the 
100-D-50:6 subsite. As a result, all pipeline sections were remediated. 

Remediation of the 100-D-50:6 subsite was performed from March 11, 2011, through 
May 28, 2012. The excavation extended to a depth of approximately 9 m (30 ft) below ground 
surface (bgs). Approximately 49,975 bank cubic meters (BCM) (65,365 bank cubic yards 
[BCY]) of contaminated soil, concrete, and piping was excavated and direct loaded for disposal 
at the Environmental Restoration Disposal Facility (ERDF). Approximately 31,400 BCM 
( 41 ,070BCY) of soil ( overburden) was removed and stockpiled for evaluation for use as 
clean backfill. 

Following remediation, verification sampling was conducted from September 4 through 6, 2012 . 
The sample results indicated that three locations ( one from the excavation, one from the staging 
pile area, and one from the overburden) exceeded direct exposure cleanup criteria. The 
contaminated soil from this overburden location was placed in the deep zone of the 
100-D-50:6 excavation, and no further remediation was required. The excavation and staging pile 
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area exceedance locations were further remediated between January 21 through 24, 2013. 
Following the additional remediation, verification sampling was conducted on January 23 
and 24, 2013. 

Rev. 0 

A summary of the cleanup evaluation for the soil results compared to the applicable cleanup 
criteria is presented in Table ES-1. The results of the verification sampling are used to make 
reclassification decisions for the 100-D-50:6 subsite in accordance with the TPA-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 site to Interim Closed Out. The current site conditions achieve the remedial action 
objectives (RAOs) and the corresponding RAGs established in the Remedial Design 
Report/Remedial Action Work Plan for the JOO Area (DOE-RL 2009b) and the Remaining Sites 
ROD (EPA 1999). The verification sample results 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. The results of verification sampling indicate that deep zone concentrations of 
residual waste site contamination exceed direct exposure cleanup levels. Therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone of the site are required. 

In accordance with this evaluation, the verification sampling results and fate-and-transport 
modeling support a reclassification of this site 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 Remaining Sites 
ROD (EPA 1999). All P AH direct exposure exceedances were within the deep zone of the 
100-D-50:6 waste subsite, and therefore not evaluated against direct exposure cleanup criteria. 
These results show that residual soil concentrations support future land uses that can be 
represented ( or bounded) by a rural-residential scenario. The sampling and modeling results also 
demonstrate that residual contaminant concentrations support unrestricted future use of shallow 
zone soil (i.e., surface to 4.6 m [15 ft]), and contaminant levels remaining in the soil are 
protective of groundwater and the Columbia River. However, contamination above direct 
exposure was measured in deep zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone of the site are 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 Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for the 100-D-50:6 subsite contaminants 
of potential concern and other constituents. The U.S. Environmental Protection Agency 
ecological soil screening levels were exceeded for antimony, manganese, vanadium, zinc, and 
high molecular weight polycyclic aromatic hydrocarbons (P AH). Ecological screening levels 
from Washington Administrative Code 173-340 were exceeded for boron and vanadium. 
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Table ES-1. Summary of Remedial Action Goals for the 100-D-50:6 Subsite. (2 Pages) 

Remedial 
Regulatory 

Remedial Action Goals Results Action 
Requirement Objectives 

Attained? 

Direct Exposure - Attain dose rate of <15-mrem/yr dose Radionuclides were not COPCs for NA 
Radionuclides rate above background over the 100-D-50:6 subsite. 

1,000 years. 

Direct Exposure - Attain individual COPC RAGs. All shallow zone individual COPC Yes 
Nonradionuclides concentrations are below the direct 

exposure criteria. 

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

Attain a cumulative hazard quotient The cumulative hazard quotient 
of < l for noncarcinogens. (8.4 X 10-3) is < l. 

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

•. 

Attain a cumulative excess cancer Total excess cancer risk of 2.3 x 10-5 

risk of <1 x 10-5 for carcinogens. was calculated due to P AH at one 
overburden sampling location (OB-8). 
Contaminated soil was removed to 
reduce total excess cancer risk to 
below 1 x 10-5 

•. 

Groundwater/River Attain single-COPC groundwater and Radionuclides were not COPCs for NA 
Protection - river protection RAGs. the 100-D-50:6 subsite. 
Radionuclides Attain national primary drinking 

water standards b_ 4 mrem/yr 
(beta/garnrna) dose rate to target 
receptor/organs. 

Meet drinlcing water standards for 
alpha emitters: the most stringent of 
15 pCi/L MCL or I/25th of the 
derived concentration guides from 
DOE Order 5400.5 c_ 

Meet total uranium standard of 
30 µg/L (21.2 pCi/L) d _ 
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Table ES-1. Summary of Remedial Action Goals for the 100-D-50:6 Subsite. (2 Pages) 

Remedial 
Regulatory 

Remedial Action Goals Results 
Action 

Requirement Objectives 
Attained? 

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

benzo(b )fluoranthene, 
benzo(ghi)perylene, 
benzo(k)fluoranthene, chrysene, 
dibenz( a,h )anthracene, fluoranthene, 
fluorene , indeno(l ,2,3-cd)pyrene, 
phenanthrene, pyrene, aroclor-1254, 
and total PCBs exceeded the soil 
RAGs for the protection of 
groundwater and/or the 
Columbia River. However, based on 
RESRAD modeling discussed in 
Appendix C of the 100 Area 
RDR/RA WP (DOE-RL 2009b), it is 
predicted that these constituents will 
not reach groundwater (and thus the 
Columbia River) within 1,000 years e_ 

• The contaminated soil from one sample location (OB-8) within the overburden decision unit was placed in the deep zone of the 
100-D-50:6 excavation due to direct exposure exceedances ofb!,.nzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene. 
As a result, the total excess cancer risk will be reduced to less than 1 x 10-5_ 

b "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141 ). 
0 Radiation Protection of the Public and Environment (DOE Order 5400.5). 
d Based on the isotopic distribution of uranium in the I 00 Areas, the 30 µg/L MCL corresponds to 21 .2 pCi/L. 

Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum 
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 200 I). 

0 Based on RES RAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the residual 
concentration of copper, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(ghi)perylene, 
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno( I ,2,3-cd)pyrene, phenanthrene, pyrene, 
aroclor- 1254, and total PCBs are not predicted to migrate more than 10 m (33 ft) vertically within 1,000 years (based on the 
lowest distribution coeffici ent of the contaminants exceeding RA Gs, fluorene, with a distribution coeffici ent value of 
7.71 mL/g). The distance to groundwater from the bottom of the excavation area is 15 m (50 ft). Therefore, residual 
concentrations of these constituents are predicted to be protective of groundwater and the Columbia River. 

COPC= contaminant of potential concern RAG = remedial action goal 
MCL = maximum contaminant level RESRAD = RESidual RADioactivity 
PAH = polycyclic aromatic hydrocarbons RDR/RA WP = Remedial Design Report/Remedial Action Work Plan/or the 
PCB = polychlorinated biphenyl JOO Area 

Exceeding screening values is intended to trigger additional evaluation and does not necessarily 
indicate the existence ofrisk to ecological receptors . Because concentrations of antimony, 
manganese, vanadium, and zinc are below Hanford Site or Washington State background values 
(note that state background values are only used when Hanford Site background values are not 
available), it is believed that the presence of these constituents does not pose a risk to ecological 
receptors. All exceedances will be evaluated in the context of additional lines of evidence for 
risk to ecological receptors as part of the final closeout decision for this site. 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
100-D-50:6, 183-DR CLEARWELL PIPELINES 

STATEMENT OF PROTECTIVENESS 

This report demonstrates .that the 100-D-50:6, 183-DR Clearwell Pipelines subsite meets the 
objectives to support a reclassification of this site to Interim Closed Out as established in the 
Remedial Design Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RA WP) 
(DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-J, 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). The verification sample results 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. The results of verification sampling indicate that deep 
zone concentrations of residual waste site contamination exceed direct exposure cleanup levels. 
Therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone 
are 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 Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for the 100-D-50:6 subsite contaminants 
of potential concern (CO PCs) and other constituents (Appendix A) . The U.S . Environmental 
Protection Agency (EPA) ecological soil screening levels were exceeded for antimony, 
manganese, vanadium, zinc, and high molecular weight polycyclic aromatic hydrocarbons 
(PAH). Ecological screening levels from Washington Administrative Code (WAC) 173-340 
were exceeded for boron and vanadium. Exceeding screening values is intended to trigger 
additional evaluation and does not necessarily indicate the existence of risk to ecological 
receptors. Because concentrations of antimony, manganese, vanadium, and zinc are below 
Hanford Site or Washington State background values (note that state background values are only 
used when Hanford Site background values are not available), it is believed that the presence of 
these constituents does not pose a risk to ecological receptors. All exceedances will be evaluated 
in the context of additional lines of evidence for risk to ecological receptors as part of the final 
closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 100-D-50 site encompasses those underground pipelines associated with pre-reactor process 
cooling water, process wastewater, and sanitary wastewater. This site has been administratively 
divided into 10 subsites based on process knowledge, CO PCs, and possible remedial actions. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 1 
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The 10 subsites are as follows: 

• 1 00-D-50: 1 Emergency Discharge Pipeline 
• 100-D-50:2 Reactor Cooling Water Pipelines 
• 100-D-50:3 Reactor Cooling Water Pipelines 
• 100-D-50:4 Gas Recirculation Pipelines 
• 100-D-50:5 183-DR Sedimentation Basin Drain Pipelines 
• 100-D-50:6 183-DR Clearwell Drain Pipelines 
• 100-D-50:7 183-DR Head House Floor Drain and Catch Basins Pipelines 
• 100-D-50:8 117-DR Condensate Drain Pipelines 
• 100-D-50:9 1607-DR3 Sanitary Sewer Pipelines 
• 100-D-50:10 Construction Camp Potable Water Supply Pipelines. 

The 100-D-50 underground pipelines waste site includes those underground pipelines that 
transported nonradioactive treated and untreated wastewater from the 183-DR basins, 
183-DR Clearwells, and 105-DR Reactor Buildings to discharge to the Columbia River via the 
outfall at the 100-D-8 waste site. 

The 100-D-50:6, 183-DR Clearwell Drain Pipelines surrounded the former 183-DR Clearwells, 
draining south to the 100-D-50: 1 emergency discharge pipeline at manhole T-2a (Figure 1 ). The 
cooling water process pipelines associated with this subsite ran from the 183-DR Filter Building 
to the 183-DR Clearwells. 

The 100-D-50:6 subsite encompassed three functional pipeline groups: (1) process sewers that 
provided underflow and overflow drainage for the 183-DR Clearwells and drainage for 
proximate runoff catch basins, (2) process supply lines from the 183-DR Filter Building, and 
(3) drainage lines for the 190-DR Pumphouse tunnel floor drains. These three functional groups 
were used as the basis for delineation of confirmatory sampling service areas . The 
100-D-50:6 subsite and remedial action recommendation was expanded to include the concrete 
clearwell pads . 
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Figure 1. 100-D-50:6, 183-D Clearwell Pipelines Location Map. 
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The 100-D-50:6 pipelines consisted of the following : 

• Process sewers for the 183-DR Clearwells and proximate catch basins (service area 1): 

- 102 m (335 ft) of 1.5-m (60-in.) unknown composition (probably reinforced concrete 
pipe [RCP]) drain piping 

- 112 m (367 ft) of 1.2-m ( 48-in.) unknown composition (probably RCP) drain piping 

- 180 m (591 ft) of 0.9-m (36-in.) unknown composition (probably RCP) drain piping 

- 149 m (489 ft) of 0.8-m (30-in.) unknown composition (probably RCP) drain piping 

- 145 m ( 476 ft) of 0.6-m (24-in.) unknown composition (probably RCP) drain piping 

- 138 m (453 ft) of 0.5-m (18-in.) unknown composition (probably RCP) drain piping 

- 58 m (190 ft) of 0.3-m (12-in.) unknown composition (probably RCP) drain piping 

- 33 m (108 ft) of 0.1-m (4-in.) unknown composition (probably RCP) drain piping 

- Unknown length of 0.15-m (6-in.) and 0.10-m (4-in.) unknown composition (probably 
steel) overflow drain piping 

- Unknown length ofresidual 0.30-m (12-in.) unknown composition (probably RCP) 
190-DR catch basin drain piping. 

• 183-DR Filter Building to 183-DR Clearwell process supply piping (service area 2): 

- 266 m (873 ft) of 1.2-m (48-in.) steel process piping. 

• 190-DR Pumphouse tunnel floor drain piping (service area 3): 

- 233 m (764 ft) of 0.3-m (12-in.) steel tunnel drain piping. 

• Clearwell pads. 

Pipelines in service area 3 discharged to the service area 1 sewers, which discharged to a process 
sewer collection line ( 1 00-D-50: 1 subsite ), and ultimately to the Columbia River via the 
100-D-8 outfall. Pipelines in service area 2 discharged to the former 183-DR Clearwells. 

The 183-DR Clearwells were part of the coolant water treatment facilities. The function of these 
facilities was to provide storage and chemical contact time for river water conditioned for use in 
reactor cooling. The chemicals added upstream of the cl'earwells included sulfuric acid, lime, 
chlorine, and commercial coagulants including ferrous sulfate, alum, or polymeric flocculants to 
coagulate suspended solids in the water before filtration. The water then passed through gravity 
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filters and was stored in underground clearwells (WHC 1993). Clarified water from the 
clearwells entered the 190-DR Pumphouse (via the western portion of the 100-D-50:2 pipelines), 
which provided the head to pump the cooling water through the 105-DR Reactor. Sodium 
dichromate was also used in cooling water conditioning as a corrosion inhibitor and was initially 
introduced to the treatment train at the 190-DR Pumphouse. However, the presence of a sodium 
dichromate transfer line (100-D-56 waste site) at the 183-DR headhouse suggests that sodium 
dichromate addition was subsequently relocated farther upstream in the treatment train. 

CONFIRMATORY SAMPLING ACTIVITIES 

Contaminants of Potential Concern 

Contaminants of potential concern for confirmatory sampling were identified based on 
process knowledge of the 100-D-50:6 pipelines and the facilities serviced. The COPC list 
identified in the I 00 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2009a) 
for the 100-D-50 waste site includes cobalt-60, cesium-137, europium-152, europium-154, 
strontium-90, lead, hexavalent chromium, and metals . While process knowledge of the 
100-D-50:6 subsite does not suggest the historic introduction ofradionuclides to the subsite, 
cobalt-60, cesium-137, europium-152, europium-154, and strontium-90 were identified as 
COPCs for the 100-D-50 site in its entirety and retained for the 100-D-50:6 subsite. 

While not considered CO PCs, the potential presence of volatile organic compounds (VOCs) was 
evaluated by field screening with an organic vapor monitor during confirmatory sampling 
activities. No VOCs were detected at the 100-D-50:6 pipelines or underlying soil, and no further 
analysis was performed. The analytical methods used for confirmatory sampling are provided in 
Table 1. 

Table 1. Laboratory Analytical Methods for Confirmatory Sampling. 

Analytical Method Contaminants of Potential Concern 

ICP metals - EPA Method 6010 
Arsenic, barium, cadmium, chromium (total), lead, selenium, and 
silver • 

Mercury - EPA Method 7471 Mercury 

Hexavalent chromium - EPA Method 7196 Hexavalent chromium 

GEA - Gamma spectroscopy Cobalt-60, ces ium-1 3 7, europium- I 52, europium-154 

Gross beta - Proportional counting Strontium-90 

Gross alpha - Proportional counting Alpha-emitting radionuclides 

Kinetic phosphorescence analysis Total uranium 

Bulk asbestos - NIOSH Method 7400 Asbestos 
• The expanded hst ofICP metals was performed to mclude antimony, beryllmm, boron, cobalt, copper, manganese, 

molybdenum, nickel, vanadium, and zinc in the analytical results package. 
EPA = U.S. Environmental Protection Agency ICP = inductively coupled plasma 
GEA = gamma energy analysis NIOSH = ational Institute fo r Occupational Safety and Health 
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Confirmatory Sample Design 

Historical design drawings and process knowledge were used to develop a site-specific sample 
design for the 100-D-50:6 subsite (WCH 2005c). The subsite was divided into three service 
areas based on the separation of functional pipeline groups and the direction of historic waste 
flows. 

Per the sampling design, a test trench was excavated to access pipeline contents and underlying 
soils at service areas 1 and 2 and a separate test pit was excavated to access pipeline contents and 
underlying soils at service area 3. The central collection catch basin for the service area 1 
pipelines was discovered to contain water up to the invert of the outlet pipeline. Samples were 
collected from sediment and scale within the outlet line and from the water within the catch 
basin. The depth of the outlet line invert was approximately 2.4 m (8 ft) below ground surface 
(bgs ), with the invert of the catch basin estimated at several additional feet below ground surface. 
A mastic coating was also identified on the outlet line, and a sample was collected and submitted 
for asbestos analysis. 

The 1.22-m ( 48-in.) steel pipeline within service area 2 was also located by the test trench, but 
could not be breached to collect a sample of pipeline contents. Additional excavation was 
performed further downgradient, near the foundation for the clearwell formerly supplied by the 
pipeline, but the riser line was discovered to have been previously backfilled. A sample was 
collected from underlying soil at the location of the initial excavation. 

Excavation at service area 3 revealed that the junction box at the test pit location had been 
previously demolished/backfilled, but the 0.30-m (12-in.) steel inlet lines were discovered intact. 
The pipelines could not be breached to collect a sample of residual contents; therefore, in 
discussion with the Washington State Department of Ecology (Ecology), samples were collected 
from soil underlying the inlet pipelines and from soil underlying the former catch basin. 

Because all planned samples could not be collected from service area 2, it was determined that 
confirmatory sample results from the downstream 100-D-50:2 main process pipelines could be 
used to make a decision regarding the disposition of the service area 2 pipelines. The 
100-D-50:2 subsite contained the supply pipelines from the 183-DR Clearwells to the 
190-DR Pumphouse and from the 190-DR Pumphouse to the 105-DR Reactor Building. No 
additional treatment steps were performed for process water in these pipelines, and the pumping 
process would not have had any significant impact on residual contamination within the 
pipelines. Confirmatory sampling of the 100-D-50:2 main process pipelines was performed by 
direct access to pipe scale within two previously cut 0.61-m (24-in.) lines in the southern supply 
tunnel between the 190-DR and 105-DR facilities. 

A summary of the samples collected at the 100-D-50:6 subsite is shown in Figure 2 and 
presented in Table 2a. A summary of the samples collected at the 100-D-50:2 subsite is 
presented in Table 2b. 
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Figure 2. Service Areas and Confirmatory Sampling Locations at the 
100-D-50:6 Subsite. 
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Table 2a. Confirmatory Sample Summary for the 100-D-50:6 Subsite. 

WSP 
Depth Lateral 

Coordinate 
Sample Sample Media 

Sample Locations 
(Field Dimensions of Sample Analysis 

Location Number Estimate, Area Sampled 
(Field 

m bgs) (Field Estimate) 
Estimate) 

ICP metals, mercury, gross 
Liquid (water) in JI0LD7 

2.4 m NA alpha, gross beta, GEA, and KPA 
catch basin J 

JI0LD8 Hexavalent chromium 
Sediment and ICP metals, mercury, gross 

JI0L61 
scale in effluent 2.4 m NA alpha, gross beta, GEA, and KPA 

Service pipe from catch 
JI0L65 

N151115 
Hexavalent chromium 

area 1 basin J E 573445 
Soil underlying 1 mby Im 

ICP metals, mercury, hexavalent 
catch basin and JI0L69 2.7m 

(3 ft by 3 ft) 
chromium, gross alpha, gross 

pipeline beta, GEA, and KP A 
Mastic pipe JI0DF7 2.4 m NA Asbestos 
coating 

Service Soil underlying N 15 1125 Im by l m 
ICP metals, mercury, hexavalent 

JIOL70 4.0 m chromium, gross alpha, gross 
area 2 pipeline E 573435 (3 ft by 3 ft) 

beta, GEA, and KP A 
Soil underlying ICP metals, mercury, hexavalent 
inlet pipelines to JI0L62 chromium, gross alpha, gross 
catch basin N beta, GEA, and KP A 

l mbylm 
Soil underlying 3.4 m 

(3 fl by 3 fl) 
ICP metals, mercury, hexavalent 

Service inlet pipeline to N 151126 chromium, gross alpha , gross 
area 3 catch basin N 

JI0L63 
E 573502 beta, GEA, KP A, and total beta 

(duplicate) radiostrontium 

Soil underlying lmby l m 
ICP metals, mercury, hexavalent 

catch basin N 
JI0L71 4.0m 

(3 ft by 3 fl) chromium, gross alpha, gross 
beta, GEA, and KP A 

Equipment 
Silica sand JI0L72 NA NA NA ICP metals and mercury 

blank 
Sources: Remaining Sites Field Sampling, Logbooks EL-1578-7 and El-1578-9 (WCH 2005a, 2005b ). 

bgs = below ground surface KP A = kinetic phosphorescence analysis 
GEA = gamma energy analysis NA = not applicable 
ICP = inductively coupled plasma WSP = Washington Stale Plane 

Table 2b. Confirmatory Sample Summary for the 
lO0-D-50:2 Main Process Lines. 

Sample Sample 
WSP 

Sample Media Coordinate Depth Sample Ana.lysis 
Location Number 

Locations 

Southern Jl3H93 N 151175 ICP metals, mercury, anions, PCBs, 

main 
Pipe scale E 573581 Surface GEA, gross alpha, gross beta, and KP A 

Jl3HC2 and acce s to Hexavalent chromium 
process 

Pipe scale N 151278 tunnels lines a 
(duplicate) b 

Jl3HC3 E 573729 Hexavalent chromium 

Equipment 
Silica sand Jl3H94 NA NA ICP metals and mercury 

blank 

Source: J00D-Remaining Sites, Logbook EL-1 60 l (WCH 2006a). 

• Sample collected by combining material collected from both ends of the two 0.61-m (24-in.) main process pipelines. 
b Due lo insufficient sample material, all planned analyses could not be performed for the duplicate sample. 

GEA = gamma energy analysis A = not applicable 
ICP = inductively coupled plasma PCB = polychlorinated biphenyl 
KPA = kinetic phosphorescence analysis WSP = Washington State Plane 
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Confirmatory Sample Results 

Confirmatory sampling of the 100-D-50:6 subsite was performed on November 8 and 9, 2005; 
confirmatory sampling of the 100-D-50:2 subsite was performed on September 21, 2006. 
Samples were analyzed using analytical methods approved by the EPA. The laboratory-reported 
results for all constituents are stored in the Environmental Restoration (ENRE) project-specific 
database prior to archiving in the Hanford Environmental Information System (HEIS) and are 
included in Appendix B. 

Comparisons of the maximum concentrations of detected CO PCs in each service area and the 
site RAGs are summarized in Tables 3a through 3c. Contaminants that were not detected by 
laboratory analysis are excluded from these tables. Calculated cleanup levels are not presented in 
the Model Toxics Control Act Cleanup Levels and Risk Calculations database 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. 
Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were detected in samples 
collected at the 100-D-50:6 subsite, but are not considered within Tables 3a through 3c because 
these isotopes are not related to the operational history of the site. The laboratory-reported data 
results for all constituents are provided in Appendix B. 

Table 3a. Comparison of Maximum Detected Contaminant Concentrations to Action 
Levels for the 100-D-50:6 Confirmatory Sampling Event (Service Area 1). (2 Pages) 

Maximum 
Generic Site Lookup Values• (pCi/g) 

Does the 
Does the 

Maximum Pipe Maximum 
Shallow Groundwater River 

Maximum Pipe 
Underlying 

COPC 
Sediment/ Underlying 

Zone Protection Protection 
Sediment/ 

Soil Result 
Scale Soil Result 

Lookup Lookup Lookup 
Scale Result 

Exceed Result (pCi/g) Value b Value Value 
Exceed Lookup 

Lookup 
(pCi/g) Values? 

Values? 
Cesium-137 0.170 u 6.2 1,465c 2,930c No --

Maximum Remedial Action Goals• (mg/kg) 
Does the 

Does the 
Pipe Maximum 

Soil Cleanup Soil Maximum Pipe Maximum 

COPC Sediment/ Underlying 
Direct Level for Cleanup Sediment/Scale Underlying 

Scale Soil Result 
Exposure Groundwater Level for Result Exceed 

Soil Result 
Result (mg/kg) River Exceed 

(mg/kg) Protection 
Protection 

RAGs? 
RAGs? 

Arsenic 3 1.7 2.4 (<BG) 20 20 20 Yes No 
Barium 79.7 (<BG) 53 .0 (<BG) 5,600 d 200 C 400 No No 
Bervllium 0.09 (<BG) 0.17 (<BG) 10.4 I J .5 J C J .5 J C No No 
Boron g 5.7 1.9 7,200 320 -- n No No 
Cadmium 1 5.2 u 13 .9 I 0.81 C 0.81 C Yes --

Chromium 
438 9.0 (<BG) 80,000 d 18.5 C I 8.5 e Yes No 

(total) 
Chromium 

7.53 u 2. 1 4.8 2 Yes (hexavalent) g 
--

Cobalt 70.2 5.2 (<BG) 24 15.7 e -- n Yes No 
Coooer 148 11 .9 (<BG) 2,960 59.2 22 C Yes No 
Lead 32.0 4.1 (<BG) 353 J 10.2 e 10.2 C Yes No 
Manganese 1610 245 (<BG) 3,760 512 C 512 C Yes No 
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Table 3a. Comparison of Maximum Detected Contaminant Concentrations to Action 
Levels for the 100-D-50:6 Confirmatory Sampling Event (Service Area 1). (2 Pages) 

Maximum Remedial Action Goals • (m!!/k!!) Does the 
Does the 

Pipe Maximum 
Soil Cleanup 

Soil Maximum Pipe 
Maximum 

COPC 
Sediment/ Underlying 

Direct Level for 
Cleanup Sediment/Scale 

Underlying 
Scale Soil Result 

Exposure Groundwater 
Level for Result Exceed 

Soil Result 
Result (mg/kg) River Exceed 

(m!!/k!!) 
Protection 

Protection 
RAGs? 

RAGs? 
Mercury 4.3 u 24 0 .33 e 0.33 e Yes --

M olybdenum g 4.3 0 .35 400 8 -- h No No 

Nicke l 2 18 10.2 (<BG) 1,600 19.1 e 27.4 Yes No 

Selenium' u 1.0 400 5 I -- No 

U ranium 0.744(<BG) 1.42 (<BG) 240 3 .2 1 e 3.21 e No No 

Vanadium 23.8 (<BG) 27.2 (<BG) 560 85. 1 e -- h No No 

Zinc 182 30.6 (<BG) 24,000 480 67.8 e Yes N o 

' Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 2009b) or 
calculated per WAC l 73-340-720, WAC 173-340-730, and WAC l 73-340-740, Method 8 , 1996, unless otherwise noted. 

b Acti vity corresponding to a single-radionucl ide 15 mrem/yr exposure as calculated using a generic RESRAD model (DOE-RL 2009b). 
' Lookup value calculated per JOO Area Radionuclide and Nonradionuc/ide Lookup Va lues for the 1995 Interim Remedial Action Record of 

Decision (BHI 2004). 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), I 996 (Method 8 for soils) as presented in DOE-RL (2009b). 
Updated oral reference dose values (as provided in lRIS) yield Method 8 direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg 
fo r barium and total chromium, respectively. 

' Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700(4](d]) (1996). 
r Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC l 73-340-750(3], 1996 (Method 8 fo r air 

quality) and an airborne particulate mass loading rate of0.0001 g/m3 (WDOH 1997). 
g No Hanford Site-specific or Washington State background value avai lable. 
h No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Ecology Cleanup Levels and Risk 

Calculations database or other databases to calculate cleanup levels (WAC l 73-340-730(3)(a)(iii), 1996 [Method 8 fo r surface waters]). 
; Hanford Site-specific background is not available; not evaluated duri ng background study. Value used is from Natural Background Soil 

Metals Concentrations in Washington State (Ecology 1994). 
i Use EPA , 1994, Guidance Manual for the Integrated Exposure Uptake B iokinetic Model for Lead in Children, EPA/540/R-93/08 1, 

Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C. 

= not applicable IRIS = Integrated Risk Information System 
BG = background RAG = remedial action goal 
CFR = Code of Federal Regulations RESRAD = RESidual RADioactivity (dose assessment model) 
COPC = contaminant of potential concern U = undetected 
Ecology Washington State Department of Ecology WAC = Wash ington Administrative Code 

Table 3b. Comparison of Maximum Detected Contaminant Concentrations to Action 
Levels for the 100-D-50:2 Main Process Pipelines and 100-D-50:6 (Service Area 2) 

Underlying Soil Confirmatory Sampling Events. (2 Pages) 

Generic Site Lookuo Values ti (oCi/1!) Does the Does the 

Maximum Maximum 
Maximum Underlying 

Pipe Scale Underlying 
Shallow 

Groundwater 
River Pipe Scale Soil Result 

COPC Result• Soil Result 
Zone 

Protection 
Protection Result Exceed 

(pCi/g) (pCi/g) 
Lookup 

Lookup Value 
Lookup Exceed Lookup 

Value c Value Lookup Values? 
Values? 

Europium-152 0.356 u 3.3 -- ct d No -- --
Remedial Action Goals h (m!!lk!!) Does the 

Does the 
Maximum Soil Maximum 
Pipe Scale 

Underlying Soil Cleanup 
Cleanup Pipe Scale 

Underlying 
COPC Soil Result Direct Level for Soil Result Result• 

(mg/kg) Exposure Groundwater 
Level for Result 

Exceed 
(mg/kg) River Exceed 

Protection 
Protection RAGs? 

RAGs? 

Antimony e 20.8 u 32 5 1 5 1 Yes --
Arsenic 60.1 3.6 (<BG) 20 20 20 Yes No 
Barium 41.9 (<BG) 63.8 (<BG) 5,600 g 200'1 400 N o No 
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Table 3b. Comparison of Maximum Detected Contaminant Concentrations to Action 
Levels for the 100-D-50:2 Main Process Pipelines and 100-D-50:6 (Service Area 2) 

Underlying Soil Confirmatory Sampling Events. (2 Pages) 

Remedial Action Goals b (mg/kg) Does the 
Does the Maximum Soil Maximum 

Pipe Scale 
Underlying Soil Cleanup 

Cleanup Pipe Scale 
Underlying 

COPC Result • Soil Result Direct Level for 
Level for Result 

Soil Result 
(mg/kg) Exposure Groundwater Exceed 

(mg/kg) River Exceed 
Protection 

Protection RAGs? 
RAGs? 

Bervllium 0. 14 (<BG) 0.23 (<BG) 10.4 n 1.5 1 I 1.5 1 1 No No 
Boron' 5.7 1.6 7,200 320 -- J No No 
Cadmium 0 12.4 u 13.9 n 0.81' 0.81 1 Yes --
Chromium 

13,500 11.9 (<BG) 80,000 g 18 r 18.5 r Yes No (total) 
Chromium 

87.0 0.29 2.1 4.8 2 Yes No (hexavalent) ; 
Cobalt 13. 1 (<BG) 5.8 (<BG) 24 15.7' -- J No No 
Coooer 10 1 14. 1 (<BG) 2,960 59.2 22 I Yes No 
Lead 85.3 4.3 (<BG) 353 10.2 1 10.2 I Yes No 
Manganese 1,280 284 (<BG) 11,200 512 I 512 I Yes No 
Molybdenum ' 10.8 0.56 400 8 --J No No 
Nickel 26.3 12. 1 (<BG) 1,600 19.1 1 27.4 Yes No 
Silver 11.3 u 400 8 0.73 I Yes --
Uranium 2.03 (<BG) 1.57 (<BG) 240 3.2 1 1 3.2 1 1 No No 
Vanadium 114 30. 1 (<BG) 560 85.1' -- J Yes No 
Zinc 585 34.9 (<BG) 24,000 480 67.8' Yes No 
Nitrate (as 

14.0 -- 128,000 1,000 2,000 No --
nitrogen) 
Sulfate 29.8 (<BG) -- -- I 25,000 -- J No --
Aroclor-1260 0.28 -- 0.5 0.0 17 m 0.017 m Yes --
• Pipe scale results are taken from the confirmatory sampling resul ts for the I 00-D-50:2 main process pipelines. 
h Lookup values and remedial action goa ls (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan/or the JOO Area 

(DOE-RL 2009b) or calculated per WAC 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method B, 1996, unless otherwise 
noted . 

c Activity corresponding to a single-radionuclide 15 mrem/yr exposure as calculated using a generic RESRAD model (DOE-RL 2009b). 
d No value---RESRAD modeling predicts the contaminant will not impact groundwater within 1,000 years. 
' Hanford Site-specific background is not available; not evaluated during background study. Va lue used is from Natural Background Soil 

Metals Concentrations in Washington State (Ecology 1994). 
r Where cleanup levels are less than background, cleanup levels default to background (WAC l 73-340-700[4][d]) ( 1996). 
8 Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soil s) as presented in DOE-RL (2009b). 

Updated oral reference dose values (as provided in lRIS) yield Method B direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg 
for barium and total chromium, respectively. 

h Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3] , 1996 (Method B for air quality) 
and an airborne particulate mass loading rate of 0.000 I g/m3 (WDOH 1997). 

; No Hanford Site-specific or Washington State background value avai lable. 
i No parameters (bioconcentration factors or ambient water quality criteria val ues) are available from the Ecology Cleanup Levels and Risk 

Calculations database or other databases to calculate cleanup levels (WAC l 73-340-730(3)(a)(ii i) , 1996 [Method B for surface waters]). 
• Use EPA, 1994, Guidance Manual/or the Integrated Exposure Uptake Biokinetic Mode/for l ead in Children, EPA/540/R-93/08 1, 

Publication No. 9285.7, U.S. Environmental Protection Agency, Washington , D.C. 
1 No parameters (toxicity/carcinogenicity) values are avai lab le from the Ecology Cleanup Levels and Risk Calculations database or other 

databases to calculate cleanup levels (WAC 173-340-740(3), 1996 [Method B for soi ls]). 
m Where cleanup levels are less than the RDL, cleanup levels default to the RDL (WAC 173-340-707[2], 1996 and DOE-RL 2009b). 

BG 
CFR 
COPC 

= not applicable RAG = remedial action goal 
= background RDL = required detection limit 
= Code of Federal Regulations RESRAD = RESidual RADioactivity (dose assessment model) 
= contaminant of potential concern U = undetected 

Ecology = Washington State Department of Ecology WAC = Washington Administrative Code 
IRIS = Integrated Risk Information System 
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Table 3c. Comparison of Maximum Detected Contaminant Concentrations to Action 
Levels for the 100-D-50:6 Confirmatory Sampling Event (Service Area 3) . . 

Remedial Action Goals • (mg/kg) Does the 
Maximum Maximum 

Soil Cleanup Level Soil Cleanup 
COPC Underlying Soil Direct 

for Groundwater Level for River 
Underlying Soil 

Result (mg/kg) Exposure 
Protection Protection 

Result Exceed 
RAGs? 

Arsenic 3.9 (<BG) 20 20 20 No 
Barium 65.3 (<BG) 5,600 b 200·c 400 No 
Beryllium 0.24 (<BG) 10.4 a 1.5 1 C 1.51 C No 
Boron ° I.I 7,200 320 -- I No 
Cadmium g 0. 14 (<BG) 13.9 d 0.8 1 C 0.8 1 C No 
Chromium (total) 13.3 (<BG) 80,000 D 18.5 C 18.5 C No 
Chromium (hexavalent) c 0.36 2.1 4.8 2 No 
Cobalt 7. 1 (<BG) 24 15.7 C -- I No 
Copper 13.7 (<BG) 2,960 59.2 22 C No 
Lead 4.4 (<BG) 353 h 10.2 C 10.2 C No 
Manganese 279 (<BG) I 1,200 512 C 512 C No 
Nickel 12.2 (<BG) 1,600 19. ) C 27.4 No 
Uranium 1.66 (<BG) 240 3.2 1 C 3.21 C No 
Vanadium 48.6 (<BG) 560 85.1 C -- I No 
Zinc 39.2 (<BG) 24,000 C 480 67.8 C No 
• Remedial action goals obtained from the Remedial Design Report/Remedial Action Work Plan/or the 100 Area (DOE-RL 2009b) or 

calculated per WAC 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method 8 , 1996, unless otheiwise noted. 
b Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method 8 for soils) as presented in DOE-RL (2009b). 

Updated oral reference dose values (as provided in IRIS) yield Method 8 direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg 
for barium and total chromium, respectively. 

' Where cleanup levels are less than background, cleanup levels defaul t to background (WAC l 73-340-700[4][d]) (1996). 
d Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method 8 fo r air 

quality) and an airborne particulate mass loading rate of 0.000 1 g/m3 (WDOH 1997). 
' No Hanford Site-specific or Washington State background value avai lable. 
r No parameters (bioconcentration factors or ambient water quality cri teria va lues) are available from the Ecology Cleanup Levels and Risk 

Calculations database or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method 8 for surface waters]). 
g Hanford Site-specific background is not avai lable; not evaluated during background study. Value used is from Natural Background Soil 

Metals Concentrations in Washington State (Ecology 1994). 
h A WAC 173-340-740(3) (1996) value for lead is not avai lable. This value is based on the Guidance Manual/or the Integrated Exposure 

Uptake Biokinetic Mode/for Lead in Children (EPA 1994). 

= not applicable IRIS = Integrated Risk Info rmation System 
BG = background RAG = remedial action goal 
CFR = Code of F ederal Regulations RESRAD = RESidual RADioacti vity (dose assessment model) 
COPC = contaminant of potential concern WAC = Washington Administrative Code 
Ecology = Washington State Department of Ecology 

Service Area 1 

Arsenic, cobalt, and hexavalent chromium were detected above direct exposure RAGs and the 
soil RA Gs for protection of groundwater and the Columbia River in the sediment/scale sample. 
Cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc were also quantified at 
concentrations exceeding soil RAGs for groundwater and/or river protection in this sample. No 
COPCs were detected above RAGs in the underlying soil sample. Because direct exposure 
RAGs were exceeded, this service area required remediation. Confirmatory sampling results for 
service area 1 are presented in Table 3a. 
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Service Area 2 

Hexavalent chromium and arsenic were detected above direct exposure RAGs and the soil RAGs 
for protection of groundwater and the Columbia River in the 100-D-50:2 main process pipeline 
scale sample, as shown in Table 3b. Multiple additional metals and aroclor-1260 were also 
quantified at concentrations exceeding soil RAGs for groundwater and/or river protection in this 
sample. No COPCs were detected above RAGs in the underlying soil sample collected from 
service area 2; however, because direct exposure RAGs were exceeded in the analogous pipe 
scale sample, this service area required remediation. 

Service Area 3 

No COPCs were detected above RAGs in the soil samples collected from service area 3, as 
shown in Table 3c. No samples were collected from residual pipeline contents due to previous 
demolition activities, but soil samples were collected from the locations most likely to have 
received any leakage from this service area. No other junction boxes were known to exist, and 
the lines are steel and formerly operated only under gravity flow. Based on the data presented in 
Table 3c, the service area 3 pipelines were recommended to have no further action. 

All service area I and service area 2 pipelines were recommended for remediation, and service 
area 3 was also included in the remediation design. The 126-DR-1 , 190-DR Clearwell Tank Pit; 
100-DR Clearwells waste site was used as a demolition waste site burial ground between 1975 
and 1988. This waste site was remediated in 2008, however, the pads and surrounding soils 
(including sidewalls) were remediated with the 100-D-50:6 waste subsite. Following 
remediation of the 126-DR-1 waste site, the 183-DR Clearwell concrete pads were sampled and 
determined to be contaminated by hexavalent chromium above direct exposure soil RAGs. As a 
result, the 183-DR Clearwell pads were included in the 100-D-50:6 remedial action. 

REMEDIAL ACTION ACTIVITIES 

Remediation of the 100-D-50:6 subsite was performed from March 11, 2011 , through 
May 28, 2012, to a depth of approximately 9 m (30 ft). Figure 3 shows that all the pipeline 
service areas were included in the excavation design and therefore removed with 100-D-50:6 
remediation activities . Figures 4 and 5 show the site before and after remediation, respectively. 
Approximately 49,975 bank cubic meters (BCM) (65,365 bank cubic yards [BCY]) of 
contaminated soil, concrete, and piping was excavated for disposal at the Environmental 
Restoration Disposal Facility (ERDF). A majority of the waste was direct loaded for shipment to 
ERDF, but a portion of the waste was stockpiled separately, prior to shipment and disposal at 
ERDF. Approximately 31 ,400 BCM (41 ,070 BCY) of soil (overburden) was removed and 
stockpiled for evaluation for use as clean backfill. Additionally, approximately 58,674 L 
(15,500 gal) of water from within the pipelines was removed and disposed at the Effluent 
Treatment Facility. Appendix C provides photographs of the excavation. 
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Figure 3. Excavation Area Overlain on 100-D-50:6 Subsite Pipelines. 
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Figure 4. 100-D-50:6 Subsite Prior to Remediation (December 2010). 

Figure 5. 100-D-50:6 Subsite Following Remediation (December 2012). 
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Included within the excavation were the 100-D-50:2 process water pipelines from the 
183-DR Clearwells to the 190-DR Pumphouse. These pipelines were entirely removed from 
within the footprint of the 100-D-50:6 subsite remediation. 

Various in-process and waste characterization samples were collected during the excavation of 
the 100-D-50:6 subsite (Table 4) (WCH 201 la, 201 lb, 201 lc, 2012b, 2013). These sample 
results are reported in Appendix B. 

Table 4. Summary of 100-D-50:6 In-Process Samples. 

HEIS Sample Description Sample Purpose 
Number 

JP0130 Concrete pads Waste management 

JP0l39 Pipeline scale Waste profile 

JP0140 Liquid - catch basin J Waste profile 

JP0207 
Liquid - northwest and 

Waste management 
northeast pad pipeline 

JP02l l 
Pipeline scale - north-central 

In-process 
and northwest pad 

JP0214 
Liquid, northeast pad pipeline 

Waste management 
(SVOA) 

JP0226 Liquid, southwest pad pipeline In-process 

JP0227 Wetted soils adjacent to leak In-process 

JP0258 
Southwest pad pipeline 

In-process 
contents 

J1Pl78 
Tar-Like substance within 

Anomaly characterization 
drum 

JIR936 
SP A resample perimeter Verification sample 
(south) support 

JIR937 
SPA resample perimeter Verification sample 
(west) support 

JIR938 
SP A resample perin1eter Verification sample 
(north) support 

JIR939 SPA resample perimeter (east) 
Verification sample 
support 

J1RC25 
SPA resample perimeter Verification sample 
(south) support 

J1RC26 
SPA resample perimeter Verification sample 
(north) support 

J1RC27 SPA resample perimeter (east) 
Verification sample 
support 

HEIS = Hanford Environmental Information System 
SPA = staging pile area 
SVOA = semi volatile organic analysis 
WSP = Washington State Plane 

Date 
Collected 

3/22/2011 

3/24/2011 

3/24/2011 

6/22/2011 

6/23/2011 

6/27/2011 

7/14/201 l 

7/14/2011 

8/4/2011 

4/26/2012 

1/14/13 

1/14/13 

1/14/ 13 

1/14/ 13 

1/24/13 

1/24/13 

1/24/ 13 
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WSP Coordinate 
Locations (m) 

Northing Easting 

Composite 

Composite 

151115 573445 

151219 573389 
151242 573541 

151233 573445 
151221 573412 

151242 573541 

151219 573388 

151219 573388 

151201 573391 

151182 573480 

150644.1 573068.7 

150647.5 573061 .8 

150655.8 573066.1 

150652.6 573073.2 

150644.1 573068.7 

150655.8 573066.1 

150652.6 573073 .2 
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On March 15, 2011 , red-stained rock located on the western slope of the remediation area was 
excavated and disposed at ERDF (Figure 6) . A focused sample (FS-1) was collected at this 
location for verification sampling and the sample results are located in Appendix D. 

Figure 6. Red-Stained Rocks (March 23, 2011). 

On June 29, 2011 , reddish material located within the 100-D-50:6 pipeline and the pipeline were 
excavated and disposed at ERDF (Figure 7). Focused sample FS-2 was collected at this location 
for verification sampling and the sample results are located in Appendix D. 

On July 14, 2011 , a leaking pipe was discovered within the 100-D-50:6 pipeline excavation. It 
was suspected that the pipe was leaking dust-suppression water, and both the water within the 
pipeline and the soil underneath the pipeline were sampled. The sample results did not exceed 
direct exposure soil cleanup levels for any of the analyzed contaminants. Groundwater and river 
protection RAGs were exceeded for total chromium, lead, and some semivolatile organic 
compounds. Focused sample FS-3 was collected at this location for verification sampling and 
the sample results are located in Appendix D. The pipe section and soils underlying the leaking 
pipeline were removed and disposed at ERDF. 

On November 14, 2011 , a drum containing tar-like material was also discovered during 
remediation at Washington State Plane coordinates N 151182, E 573480 (Figure 8). This drum 
was placed on a plastic tarp and covered at the same location it was discovered within the 
excavation, prior to in-process sampling. Following in-process sampling (WCH 2012b), the 
drum and underlying soil were disposed at ERDF. Analytical results of the in-process sample 
have been included in Appendix B. Focused sample FS-4 was collected at the original location 
of the drum during verification sampling and the sample results are located in Appendix D. 

Remaining Siles Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 17 
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Figure 7. Reddish Material Located within 
Pipeline Segment (June 22, 2011). 

Figure 8. Black Tar Discovered in Drum. 
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RADIOLOGICAL SURVEYS 

Global Positioning Environmental Radiological Surveyor (GPERS) gamma surveys within the 
excavation area were performed on June 8 and 12, 2012, within the l 00-D-50:6 subsite following 
the site remedial action. The composite gamma survey did not show any elevated reading within 
the excavation (Figure 9). 

Additional Remediation 

Following sample analysis of the original excavation, it was determined that additional 
remediation was required because two sample locations, Pipe-4 and SPA-8, had detectable levels 
of asbestos and exceeded direct exposure cleanup criteria for P AH, respectively. This extra 
remediation, with agreement from Ecology (WCH 2012c), was conducted from January 21 
through 24, 2013 . Approximately 180 BCM (235 BCY) of additional soil was removed from the 
Pipe-4 location within the excavation area on January 21 and 22, 2013, and disposed at ERDF. 
Approximately 100 BCM (131 BCY) of contaminated soil was removed from the SPA-8 
location on January 24, 2013 , and placed into the deep zone of the 100-D-50:6 excavation with 
regulatory concurrence (WCH 2012c ). The removal of extra material from these two locations 
did not change the original boundary for either decision unit and the original sample locations 
were utilized. A sample in the overburden decision unit (OB-8) also exceeded RA Gs for P AH, 
but soil from this location was placed in the deep zone at least 4.6 m (J 5 ft) bgs within the 
100-D-50:6 excavation during site backfill and therefore does not require additional remediation 
(WCH 2012c). The vadose zone underlying the excavation is approximately 15 m (50 ft). The 
residual concentrations of the contaminants in the overburden decision unit are not predicted to 
migrate more than 1 m (3 .3 ft) vertically within 1,000 years (based on the contaminant 
[aroclor-1254] with the lowest distribution coefficient [75 .6 mL/g] of the contamjnants 
exceeding RAGs). 

VERIFICATION SAMPLING ACTMTIES 

Statistical verification sampling was conducted at the 100-D-50:6 subsite on September 4 
through 6, 2012 (WCH 2012a), to support a determination that residual contaminant 

. concentrations in the soil meet cleanup criteria specified in the 100 Area RDR/RA WP 
(DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). 

Resampling of the verification sampling locations that were further remediated was conducted at 
the 100-D-50:6 subsite on January 23 and 24, 2013, after additional remediation of the failed 
sample locations in the excavation (Pipe-4) and staging pile area (SPA-8) (WCH 2013). 
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The verification sample results are provided in Appendix D and indicate that the waste removal 
action achieved compliance with the remedial action objectives (RAOs) and RAGs for the 
100-D-50:6 subsite. 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 site. A more detailed discussion of the verification 
sampling can be found in the Work Instruction for Verification Sampling of the 100-D-50:6, 
183-DR Clearwell Drain Pipelines Waste Site (WCH 2012d). 

Contaminants of Potential Concern 

The CO PCs for the 1 00-D-50 100-DR Water Treatment Facilities site were identified in the 
100 Area RDR/RA WP (DOE-RL 2009b) based on existing historical information for the site. 
This COPe list included cobalt-60, cesium-137, europium-I 52, europium-I 54, strontium-90, 
lead, mercury, and hexavalent chromium. However, process knowledge of the 100-D-50:6 
183-DR elearwell Pipelines subsite does not suggest the historic introduction of radionuclides to 
the subsite and, furthermore, the confirmatory samples did not detect radionuclides at levels 
exceeding RA Gs. Therefore, radionuclides were eliminated from the 100-D-50:6 eoPe list. 
While not considered eoPes, antimony, arsenic, barium, beryllium, boron, cadmium, chromium 
(total), cobalt, copper, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc 
concentrations were evaluated using the expanded inductively coupled plasma (IeP) metals 
analysis. 

Since a portion of the 100-D-50:6 excavation design included the 183-DR elearwell concrete 
pads beneath the 126-DR-l debris site, the eoPe list for 100-D-50:6 verification sampling also 
included polychlorinated biphenyls (PeBs) and asbestos. No evidence of radiological 
contamination was encountered during the remediation of the 126-DR-l waste site. 

Based on in-process analytical results from soil and water at the location of a pipeline that was 
leaking suspected dust-suppression water, P AH were also included as eoPes for the 
100-D-50:6 subsite. Focused sample FS-3 was collected at this location. 

The eoPes for the fourth focused sample (FS-4), collected at the location of a drum containing 
tar-like material, were also based on in-process results and included all the eoPes for the waste 
site. Additionally, for this focused sample location only, total petroleum hydrocarbons (TPH) 
was also included as a eoPe. 

The waste staging area included waste from the 100-D-50:6, 100-D-62, 100-D-77, and 
100-D- l 04 waste sites; therefore, additional eoPes for the staging pile area included sulfate, 
nitrate, and TPH. 

No voes were detected at the 100-D-50:6 pipelines or underlying soil during confirmatory 
sampling, and therefore voes were not included as eoPes for verification sampling. 

The laboratory analyses for verification sampling are identified in Table 5. 
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Table 5. Laboratory Analytical Methods for Verification 
Sampling of the 100-D-50:6 Subsite. 

Analytical Method COPC 

ICP metals • - EPA Method 6010 Chromium, lead 

Mercury - EPA Method 7 4 7 1 Mercury 

Hexavalent chromium - EPA Method 71 96 Hexavalent chromium 

Bulle asbestos - NIOSH Method 7400 Asbestos 

PAH - EPA Method 83 10 Polycyclic aromatic hydrocarbons 

PCB - EPA Method 8082 PolycWorinated biphenyls 

IC anions b _ EPA Method 300.0 Sulfa te 

NOi/N03 ° - EPA Method 353 Nitrogen in nitrate and nitri te 

TPH - EPA Method NWTPH-Dx Total petroleum hydrocarbons 

• The expanded list ofICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium 
(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadiwn, and zinc in the 
analytical results package. 

b The expanded list ofIC anions included bromide, chloride, fluoride, nitrate, nitrite, phosphate, and sulfate in 
the analytical re ults package. 

c To preclude holding time issues as ociated with EPA Method 300.0 for ni trites and nitrates, EPA Method 353 
was perfom1ed. 

COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
IC = ion chromatography 
ICP = inductively coupled plasma 
NIOSH = National Institute for Occupational Safety 

and Health 

Verification Sample Design 

NWfPH-Dx = Northwest total petroleum 

PAH 
PCB 
TPH 

hydrocarbons-diesel range organics 
= polycyclic aromatic hydrocarbons 
= polychlorinated biphenyls 
= total petroleum hydrocarbons 

Rev. 0 

The statistical sampling design for the 100-D-50:6 subsite was developed using Visual Sample 
Plan1 (VSP). The 100-D-50:6 subsite consists of four decision units for verification sampling: 
(1) the pipeline excavation (deep zone), (2) the clearwell excavation (deep zone), (3) the 
overburden soi l (shallow zone), and (4) the soil staging pile area. The decision units identified 
for the purpose of statistical verification sampling 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 verification soil samples plus a duplicate sample were collected on the grid within each 
of the four decision units at the 100-D-50:6 subsite. Four focused samples were collected from 
within the excavation. All sampling was performed in accordance with ENV-1 , Environmental 
Monitoring & Management, to fulfill the requirements of the JOO Area Remedial Action 
Samp ling and Analysis Plan (DOE-RL 2009a). All samples were grab samples collected at the 
predetermined coordinates. Additional information related to verification sampling can be found 
in the field sampling logbooks (WCH 2012a, 2013). The verification sample summary is 
provided in Table 6. Figures 10 through 13 show the footprints and the sampling locations for 
each decision unit. 

1 
Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://vsp.pnnl.gov. 
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Table 6. 100-D-50:6, 183-DR Clearwell Pipelines Verification 
Sample Summary. (3 Pages) 

HEIS WSP Coordinates (m) 
Sample Location Sample 

Northing Easting 
Sample Analysis• 

Number 

Pipe-I 
JIRI 16/ 

151148.4 573556.7 
JIRl61 

Pipe-2 
JIRl 17/ 

151189.2 573506.9 ICP metal h, mercury, PCBs, hexavalent 
JIRl62 chromium, P AH, and asbesto 

Pipe-3 
JIR1l8/ 

151183.5 573491.8 
JIR163 

Pipe-4 
JIRI 19/ 

151076.9 573446 
ICP metals h, mercury, PCBs, hexavalent 

JIRl64 chromium, PAH 

Pipe-4 resample JIRD53 151076.9 573446 Asbestos 

Pipe-5 
JIRl20/ 

151251.6 573474.8 
JIRl65 

Pipe-6 
JIRl21 / 

151118.8 573438.8 
JIRl66 

Pipe-7 
JIRl22/ 

151166.5 573446.7 
JIR167 

Pipe-8 
J IRl23/ 

151240.2 573444.7 
JIRl68 

Pipe-9 
JIR124/ 

151123.4 57341 I .3 ICP metals \ mercury, PCBs, hexavalent 
JIRl69 chromium, P AH, and asbestos 

Pipe-10 
JIRl25/ 

151250.4 573432.2 
JIRI 70 

Pipe- I I 
JIRl26/ 

151143.8 573386.4 
JIR171 

Pipe-12 
JIR127/ 

151217.5 573384.4 
JIRl72 

Pipe-duplicate of JIRl28/ 
151183.5 573491.8 

JIRl 18/JlR163 c JIR173 

Clear- I 
JJRlK.9/ 

151067.2 573442.1 
JIRIJ6 

Clear-2 
JIRILO/ 

151109.4 573368.9 
JIRIJ7 

Clear-3 
JIRILl/ 

151109.4 573515.2 
JJRIJ8 

Clear-4 
J IRIL2/ 

151151.7 573393.3 
JIRIJ9 

Clear-5 
JIRIL3/ 151151.7 573442.1 
JIRIKO ICP metal \ mercury, PCBs, hexavalent 

Clear-6 
JIRIL4/ 

151151.7 573490.9 
chromium, PAH, and asbestos 

JIRIK! 

Clear-7 
JIRIL5/ 151193.9 573368.9 
JIRIK2 

Clear-8 
JJRIL6/ 

151193.9 573417.7 
JIR1K3 

Clear-9 
JIRIL7/ 

151193.9 573466.5 
JIRIK4 

Clear-IO 
JI RIL8/ 

151236.2 573393 .3 
JIRIK5 
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Table 6. 100-D-50:6, 183-DR Clearwell Pipelines Verification 
Sample Summary. (3 Pages) 

HEIS WSP Coordinates (m) 
Sample Location Sample 

Northing Easting 
Sample Analysis• 

Numbe1· 

Clear-I I 
JIRIL9/ 151236.2 573442.1 
JIRIK6 

Clear-12 
JIRlM0/ 

151236.2 573490.9 
ICP metals\ mercury, PCBs, hexavalent 

JIR1K7 chromium, P AH, and asbestos 

Clear-duplicate of JlRlMI / 
151 151.7 573490.9 

JlRIL4/JlRIKI 0 J1RIK8 

OB-I 
JlR129/ 

151067.7 573414 
JlR174 

OB-2 
JJRl30/ 

151477.3 573095.4 
JIRl75 

OB-3 
J1Rl31 / 

151477.3 573132 
JIR176 

OB-4 
JIRI32/ 

151477.3 573168.5 
JIR177 

OB-5 
JJR133/ 151295.7 572740.4 
JIR178 

OB-6 
JJRl34/ 

151359 572740.4 
JIRl79 

OB-7 
JI Rl35/ 

151359 572813.5 
ICP metals\ mercury, PCBs, hexavalent 

JIR180 chromium, P AH, and asbestos 

OB-8 
JIR136/ 151390.7 572758.6 
JlRl81 

OB-9 
JIR137/ 

151390.7 572795.2 
JIR183 

OB-10 
JIRI38/ 

151277.4 572774.9 
JlR183 

OB- II 
JIR139/ 

151277.4 572811.4 
JIR184 

OB-12 
JIRl40/ 

151309 572793.1 
JIRl85 

OB-duplicate of JIR14I/ 151390.7 572795.2 
JIR137/JlRI 83° JlR186 

SPA-I 
JIR142/ 150578.5 573066.9 
JIRl87 

SPA-2 
JIR143/ 

150578.5 573108.6 
JIR188 

SPA-3 
JIRI44/ 

150578.5 573150.3 
JIR189 

ICP metals b, mercury, PCBs, hexavalent 
JIR145/ 

SPA-4 
JIR190 

150614.7 573046.1 chromium, IC anion d, nitrate/nitrite <, TPH, 

JIR146/ 
P AH, and asbestos 

SPA-5 
JlRl91 

150614.7 573087.8 

SPA-6 
JIR147/ 

150614.7 573129.5 
JJR192 

SPA-7 
JIRl48/ 

150614.7 573171.2 
JJR193 

JlR149/ 
JCP metals b, mercury, PCBs, bexavalent 

SPA-8 
JIR194 

150650.8 573066.9 chromium, IC anions d, nitrate/nitrite<, TPH, 
and asbestos 
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Table 6. 100-D-50:6, 183-DR ClearweH Pipelines Verification 
Sample Summary. (3 Pages) 

REIS WSP Coordinates (m) 
Sample Location Sample 

Northing Easting 
Sample Analysis• 

Number 

SPA-8 resample JIRD54 150650.8 573066.9 PAH 

SPA-9 
JIRl50/ 

150686.9 573046.1 
JIR195 

SPA- IO JIRl51 / 
150686.9 573087.8 ICP metals\ mercury, PCB , hexavalent JIRl96 

JlRl52/ 
chromium, IC anions d, nitrate/nitrite ', TPH, 

SPA-I I 
JIR197 

150723 573066.9 P AH, and a be tos 

SPA-12 
JIR153/ 

150723 573108.6 
JIRl98 

SPA-Duplicate of J IRl54/ 
ICP metals h, mercury, PCBs, hexavalent 

JlRl49/JlRl94 c JIRl99 
150650.8 573066.9 chromiwn, IC anions d, nitrate/nitrite °, TPH, 

and asbestos 

FS-1 (red stain rock JIR156/ 
151216.0 573360.0 

location) JIRIC0 

FS-2 (location of reddish JIR157/ 
151221.0 573412.0 

ICP metal s b, mercury, PCB , hexavalent 
material) JIRICI chromium, P AH, and asbe tos 

FS-3 (leaking pipe) 
JIRl58/ 

151219 573388 
JIRIC2 

FS-4 (tar drwn) 
J!Rl59/ 

151182 573480 
ICP metalsb, mercury, PCBs, hexavalent 

JIRIC3 chromium, PAH, asbestos, and TPH 

Equipment blank J IR155 NA NA ICP metals•, mercury 

• Grab samples were collected at each location, ru1d sample analysis will be performed as defined in Table 4. All 
ampling was performed in accordance with ENV-1, Environmental Monitoring & Management, consistent with the 

100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2009a) requirements. 
b Analysi was performed for the expanded list ofICP metals to include antimony, arsenic, barium, beryll ium, boron, 

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

c One duplicate soil sample was collected from a location selected at the project analytical lead 's di cretion. 
d The expanded list of IC anions included bromide, chloride, fluoride, nitrate, nitrite, pho phate, and sulfate in the 

analytica.l results package. 
e To preclude holding time issues associated with EPA Method 300.0 for nitrates and nitrites, EPA Method 353 was 

performed. 

EPA = U.S. Environmental Protection Agency 
HEIS = Hanford Environmental Information System 
IC = ion chromatography 
TCP = inductively coupled plasma 
NA = not applicable 

PAH = polycyclic aromatic hydrocarbon 
PCB = polychlorinated biphenyl 
TPH = total petroleum hydrocarbons 
WSP = Washington State Plane 
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Figure 10. Verification Sample Locations for the 
100-D-50:6 Subsite Excavation. 
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Figure 11. 100-D-50:6 Overall Subsite Location Map with 
Verification Sample Locations. 
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Figure 12. Verification Sample Locations for the 
100-D-50:6 Subsite Overburden. 
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Figure 13. Verification Sample Locations for the 
100-D-50:6 Subsite Staging Pile Area. 
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After the initial verification samples were analyzed, it was determined that one sample location 
from each the pipeline area and waste staging pile area decision units had detectable levels of 
asbestos and exceeded RA Gs for P AH, respectively. Therefore, additional soil totaling 
280 BCM (366 BCY) at each of the failed locations was removed and placed in the deep zone of 
the 100-D-50:6 subsite. 

Both the Pipe-4 and SPA-8 sample locations that exceeded cleanup criteria were subsequently 
resampled. The resamples were analyzed only for asbestos and P AH, respectively, using the 
original sample design coordinates. During the original sampling campaign, the SPA-8 sample 
location was used as a duplicate sample. However, a duplicate was not collected from SPA-8 
during the resampling campaign. 

Focused Samples 

Four focused samples were collected from the 100-D-50:6 excavation (Table 6). One sample 
(FS-1) was collected at the location ofred-stained rocks associated with a french drain. A 
second focused sample (FS-2) was collected at the location of reddish material. A third focused 
sample (FS-3) was collected at the location of a pipe that was breached during excavation. A 
fourth sample (FS-4) was collected at the location of a tar drum. 

Verification Sampling Results 

Verification samples were analyzed using EPA-approved analytical methods. Evaluation of the 
verification data was performed by direct comparison of the statistical or maximum sample 
results for each COPC against cleanup criteria. 

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-50:6 subsite decision units as specified 
by the 100 Area RDR/RA WP (DOE-RL 2009b). The calculations are provided in Appendix D. 
When a nonradionuclide COPC was detected in fewer than 50% of the verification samples 
collected for a decision unit, the maximum detected value was used for comparison to 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 CO PCs with the RA Gs for each of the 100-D-50:6 subsite 
decision units are listed in Tables 7 through 11. 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 ENRE project-specific database prior to submitting to 
the HEIS for archiving and are provided in Appendix D. 
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Table 7. 100-D-50:6 Pipeline Excavation Statistical Verification Samples; 
Comparison of Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Result 
Result 

COPC Result h Level for 
Soil Cleanup Pass 

Level for River Exceed 
RESRAD Groundwater 

Rev. 0 

(mg/kg) Protection RAGs? 
Protection Modeling? 

Antimony c 0.90 (<BG) 5d 5 d No --
Arsenic 5.2 (<BG) 20 d 20d No --
Barium 67.0 (<BG) 200 400 No --
Beryllium 0.18 (<BG) 1.51 d 1.51 d No --
Boron e 4.1 320 f No -- - -

Cadmiwn c 0.057 (<BG) 0.81 d 0.81 d No --

Chromium 16.2 (<BG) 18.5 d 18.5 d No --

Cobalt 8.7 (<BG) 15.7 d f No -- --
Copper 23.4 59.2 22.0 d Yes Yesg 

Hexavalent chromium e 1.32 4.8 2 No --

Lead 9.9 (<BG) 10.2 d 10.2 d No --
Manganese 323 (<BG) 512d 512d No --
Mercury 0.064 (<BG) 0.33 d 0.33 d No --

Molybdenum e 0.76 8 f No -- --

Nickel 13.4 (<BG) 19.1 d 27.4 No --

Vanadium 59.6 (<BG) 85.1 d f No -- --
Zinc 56.5 (<BG) 480 67.8 d No --

Acenaphthene 9.4 96 129 No --

Acenaphthylene h 0.22 96 129 No --
Anthracene 1,300,000 240 1,920 Yes Yesg 

Benzo( a )anthracene 11 ,000 0.Gl5; 0.015; Yes Yesg 

Benzo( a )pyrene 2,300 0.015; 0.Ql5 ; Yes Yesg 

Benzo(b )fluoranthene 3,500 0.015 ; 0.015 ; Yes Yesg 

Benzo(ghi)perylene h 470 48 192 Yes Yes g 

Benzo(k)fluoranthene 1,500 0.015 ; 0.015; Yes Yesg 

Chrysene 9,100 0.12 0.1 ; Yes Yesg 

Dibenz( a,h)anthracene 2.4 0.03 ; 0.03; Yes Yesg 

Fluoranthene 26,000 64 18.0 Yes Yesg 

Fluorene 10,000 64 260 Yes Yesg 

Indeno( 1,2,3-cd)pyrene 2,000 0.33 ; o.33 i Yes Yesg 

aphthalene 9.7 16.0 988 No --

Phenanthrene h 61 ,000 240 1,920 Yes Yesg 
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Table 7. 100-D-50:6 Pipeline Excavation Statistical Verification Samples; 
Comparison of Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg) • 

Does the 
Does the 

Maximum Soil Cleanup Result 
Result 

COPC Result b Level for 
Soil Cleanup Pass 

Level for River Exceed 
RESRAD 

(mg/kg) Groundwater RAGs? 
Protection 

Protection Modeling? 

Pyrene 24,000 48 192 Yes Yes g 

a RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% UCL, depending on data censorship, as described in the 100-D-50:6 Subsite Cleanup 

Verification 95% UCL Calculations (Appendix D). 
c Hanford Site-specific background value is not ava ilable; it was not evaluated during background study. Value 

used is fro m Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
d Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4)(d) 

(Ecology 1996). The arsenic cleanup level pf 20 mg/kg has been agreed to by the Tri-Party Agreement project 
managers as discussed in Section 2. 1.2.1 of the I 00 Area RDR/RA WP (DOE-RL 2009b ). 

e No Hanford Site-specific or Washington State background value avai lable. 
r 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 or other databases to 
calculate cleanup levels (WAC 173-340-730[3][ a ][iii] , 1996 [Method B for surface waters]). 

& Based on RES RAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the 
residual concentration of copper, anthracene, benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, 
benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene , fluorene, 
indeno(l ,2,3-cd)pyrene, phenanthrene, and pyrene are not predicted to migrate more than IO m (33 ft) vertically 
within 1,000 years (based on the lowest distribution coefficient of the contaminants exceeding RA Gs, fluorene, 
with a distribution coefficient value of 7. 71 mL/g). The distance to groundwater from the bottom of the 
excavation area is 15 m (50 ft) . Therefore, residual concentrations of these constituents are predicted to be 
protective of groundwater and the Columbia River. 

h Toxicity data for this chemical are not available. Cleanup levels are based on the following surrogate chemicals: 
contaminant: 
acenaphthylene, surrogate: acenaphthene 
benzo(g,h,i)perylene, surrogate: pyrene 
phenanthrene, surrogate: anthracene. 

; Where cleanup levels are less than RDLs, cleanup levels default to RD Ls per WAC 173-340-707(2) 
(Ecology 1996). 

= not applicable 
BG = background 
COPC = contaminant of potential concern 
RAG = remedial action goal 
RDL = required detection limit 

RDR/RA WP = Remedial Design Report/Remedial Action 
Work Plan for the JOO Area 

RESRAD = RESidual RADioactivity (dose model) 
UCL = upper confidence limit 
WAC = Washington Administrative Code 
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Table 8. 100-D-50:6 Clearwell Excavation Statistical Verification Samples; 
Comparison of Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result Result 
COPC Result b 

Level for Level for Exceed 
Pass 

Groundwater River RESRAD 

Rev. 0 

(mg/kg) 
Protection Protection 

RAGs? 
Modeling? 

Antimony c 0.59 (<BG) 5d 5 d No --
Arsenic 3.0 (<BG) 20 d 20 d No --

Barium 66.3 (<BG) 200 400 No --

Beryllium 0.12 (<BG) 1.51 d 1.51 d No --

Boron e 1.3 320 f No -- --

Cadmium c 0.055 (<BG) 0.81 d 0.81 d No --
Chromium 13.3 (<BG) 18.5 d 18.5 d No --
Cobalt 9.5 (<BG) 15.7 d f No -- --

Copper 18. l (<BG) 59.2 22.0 d No --

Lead 6.4 (<BG) 10.2 d 10.2 d 0 --
Manganese 320 (<BG) 512 d 512 d No --
Mercury 0.031 (<BG) 0.33 d 0.33 d No --
Molybdenum e 0.31 8 f No -- --
Nickel 12.3 (<BG) 19.1 d 27.4 No --
Vanadium 66.4 (<BG) 85 .1 d f No -- --
Zinc 46.0 (<BG) 480 67.8 d No --

Acenaphthene 0.38 96 129 No --
Acenaphthylene g 0.063 96 129 No --

Anthracene 1,100 240 1,920 Yes Yes 
h 

Benzo( a )anthracene 720 0.015 i 0.015 i Yes Yes 
h 

Benzo(a)pyrene 110 o,015 i 0.015 i Yes Yes 
h 

Benzo(b )fluoranthene 210 0.015 i 0.015 i Yes Yes 
h 

Benzo(ghi)perylene g 22 48 192 No --
Benzo(k)fluoranthene 39 0.015 ; 0.Ql5 ; Yes Yes 

h 

Chrysene 230 0.12 0.1 i Yes Yes 
h 

Dibenz(a,h)anthracene 0.18 0.03 i 0.03; Yes Yes 
h 

Fluoranthene 480 64 18.0 Yes Yes 
h 

Fluorene 42 64 260 No --

Indeno( 1,2,3-cd)pyrene 8.4 0.33; 0.33; Yes Yes 
h 

Naphthalene 0.78 16.0 988 No --
Phenanthrene g 600 240 1,920 Yes Yes 

h 

Pyrene 540 48 192 Yes Yes 
h 
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Table 8. 100-D-50:6 Clearwell Excavation Statistical Verification Samples; 
Comparison of Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result 
Result 

COPC Level for Level for Pass Result h Exceed 
(mg/kg) Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Aroclor-1254 0.020 0.017 ; 0.017; Yes 

• RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% UCL, depending on data censorship, as described in the 100-D-50:6 Subsite Cleanup 

Verification 95% UCL Calculations (Appendix D). 

Yes 
h 

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

d Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4)(d) 
(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project 
managers as discussed in Section 2.1.2. 1 of the I 00 Area RDR/RA WP (DOE-RL 2009b ). 

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

Washington State Department of Ecology Cleanup Levels and Risk Calculations database or other databases to 
calculate cleanup levels (WAC 173-340-730[3][a][iii], 1996 [Method B for surface waters]). 

& Toxicity data for this chemical are not ava ilable. Cleanup levels are based on the following surrogate chemicals: 
contaminant: 
acenaphthylene, surrogate: acenaphthene 
benzo(g,h,i)perylene, surrogate: pyrene 
phenanthrene, surrogate: anthracene. 

h Based on RESRAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the 
residual concentration of anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 
benzo(k)tluoranthene, chrysene, dibenz(a,h)anthracene, tluoranthene, indeno( 1,2,3-cd)pyrene, phenanthrene, 
pyrene, and aroclor-1 254 are not predicted to migrate more than 3.0 m (9 .9 ft) vertically within 1,000 years (based 
on the lowest distribution coefficient of the contaminants exceeding RAGs, anthracene and phenanthrene, with a 
distribution coefficient value of23.5 mL/g). The distance to groundwater from the bottom of the excavation area 
is 15 m (50 ft) . Therefore, residual concentrations of these constituents are predicted to be protective of 
groundwater and the Columbia River. 

; Where cleanup levels are less than RDLs, cleanup levels default to RD Ls per WAC 173-340-707(2) 
(Ecology 1996). 

= not applicable 
BG = background 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
PCB = polychlorinated biphenyl 
RAG = remedial action goal 

RDL = required detection limit 
RDR/RA WP = Remedial Design Report/Remedial Action Work 

RESRAD 
UCL 
WAC 

Plan/or the 100 Area 
= RESidual RADioactivity (dose model) 
= upper confidence limit 
= Washington Administrative Code 
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Table 9. 100-D-50:6 Overburden Statistical Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result 
Result 

COPC Result h Direct Level for Level for Exceed 
Pass 

(mg/kg) Exposure Groundwater River RAGs? 
RESRAD 

Protection Protection Modeling? 

Antimony 0 0.55 (<BG) 32 5d 5d No --
Arsenic 2.7 (<BG) 20 d 20d 20d No --

Barium 66.5 (<BG) 5,600 200 400 No --

Beryllium 0.12 (<BG) 10.4 e 1.51 d 1.51 d No --
Boron r 1.2 7,200 320 -- g No --
Cadrnium 0 0.075 (<BG) 13.9 e 0.81 d 0.8 1 d No --
Chromium 11.3 (<BG) 80,000 18.5 d 18.5 d No --
Cobalt 8.4 (<BG) 24 15.7 d -- g No --
Copper 16.4 (<BG) 2,960 59.2 22.0d No --
Lead 4.9 (<BG) 353 h 10.2 d 10.2 d No --
Manganese 340 (<BG) 3,760 512 d 512 d No --

Mercury 0.044 (<BG) 24 0.33 d 0.33 d 0 --

Molybdenum r 0.40 400 8 -- g No --
Nickel 12.0 (<BG) 1,600 19.1 d 27.4 No --
Vanadium 58.6 (<BG) 560 85 .1 d -- g No --

Zinc 46.5 (<BG) 24,000 480 67.8 d No --
Acenaphthene 2.2 4,800 96 129 No --

Anthracene 4.2 24,000 240 1,920 No --

Benzo( a )anthracene 1.3 1.37 0.015 i 0.Q15 i Yes Yesj 

Benzo(a)pyrene 2.6 0.137 0.Q15 i 0.015 i Yes 
. k 

YesJ, 

Benzo(b )fluoranthene 0.82 1.37 0.Q15 i 0.Q15 i Yes Yes j 

Benzo(ghi)perylene 1 1.6 2,400 48 192 No --
Benzo(k)fluoranthene 1.1 1.37 0.Q15 i 0.Q15 i Yes Yesj 

Chrysene 1.3 13.7 0.12 0.1; Yes Yes j 

Dibenz(a,h)anthracene 0.55 1.37 0.03 i 0.03 i Yes Yes j 

Fluoranthene 2.7 3,200 64 18.0 No --
Fluorene 2.4 3,200 64 260 No --

Indeno(l ,2,3-cd)pyrene 1.1 1.37 0.33 i 0.33 i Yes Yes j 

Phenanthrene 1 11 24,000 240 1,920 No --
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Table 9. 100-D-50:6 Overburden Statistical Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result 
Result 

COPC Direct Level for Level for Pass Result b Exceed 
(mg/kg) Exposure Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Pyrene 2.7 2,400 48 192 No --
Aroclor-1254 0.020 0.5 0.017; 0.017; Yes Yes i 

' RAGs obtained from the JOO Area RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% UCL, depending on data censorship, as described in the 100-D-50:6 Subsite Cleanup Verification 95% UCL 

Calculations (Appendix D). 
0 Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from Natural 

Background Soil Metals Concentrations in Washington State (Ecology 1994). 
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 of20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in 
Section 2.1 .2.1 of the 100 Area RDR/RA WP (DOE-RL 2009b). 

• Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996) using an 
airborne particulate mass-loading rate of 0.000 I g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 
No Hanford Site-specific or Washington State background value available. 

8 No parameters (bioconcentration factors or ambient water quality criteria values) are avai lable from the Washington State Department 
of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels 
(WAC l 73-340-730[3][a][ iii], 1996 [Method B for surface waters]). 

h Use EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children, EP N540/R-93/08 l , 
Publication No. 9285 .7, U.S . Environmental Protection Agency, Washington, D.C. 

; Where cleanup levels are less than RD Ls, cleanup levels default to RD Ls per WAC 173-340-707(2) (Ecology 1996). 
i Based on RES RAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the residual concentration of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
indeno(l,2,3-cd)pyrene, and aroclor- 1254 are not predicted to migrate vertically within 1,000 years (based on the lowest distribution 
coefficient of the contaminants exceeding RAGs, chrysene, with a distribution coefficient va lue of200 mL/g). The distance to 
groundwater from the bottom of the excavation area is 15 m (50 ft) . Therefore, residual concentrations of these constituents are 
predicted to be protective of groundwater and the Columbia River. 

k The overburden stockpile decision unit will be placed in the deep zone of the excavation, and therefore only groundwater and river 
protection criteria are considered. 
Toxicity data fo r this chemical are not avai lable. Cleanup levels are based on the fo llowing surrogate chemicals: contaminant: 
benzo(g,h,i)perylene, surrogate : pyrene 
phenanthrene, surrogate : anthracene. 

= not applicable 
BG = background 
COPC = contaminant of potential concern 
EPA = U.S . Environmental Protection Agency 
PCB = polychlorinated biphenyl 
RAG = remedial action goal 

RDL 
RDR/RAWP 

RESRAD 
UCL 
WAC 

= required detection limit 
= Remedial Design Report/Remedial Action Work 

Plan for the 100 Area 
= RESidual RADioactivity (dose model) 
= upper confidence limit 
= Washington Administrative Code 
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Table 10. 100-D-50:6 Staging Pile Area Statistical Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result 
Result 

COPC Result b 
Direct Level for Level for Exceed 

Pass 

(mg/kg) Exposure Groundwater River RAGs? 
RESRAD 

Protection Protection Modeling? 

Antimony 0 0.55 (<BG) 32 5 d 5 d No --
Arsenic 2.6 (<BG) 20 d 20 d 20 d No --

Barium 84.5 (<BG) 5,600 200 400 No --

Beryllium 0.17(<BG) 10.4 e 1.51 d 1.51 d No --
Boron r 2.0 7,200 320 -- g No --

Cadmium 0 0.12 (<BG) 13_9 • 0.81 d 0.81 d No --

Chromium 14.2 (<BG) 80,000 18.5 d 18.5 d No --
Cobalt 8.0 (<BG) 24 15.7 d -- g No - -

Copper 15.6 (<BG) 2,960 59.2 22.0 d No --
Lead 5.7 (<BG) 353 h 10.2 d 10.2 d No --

Manganese 339 (<BG) 3,760 512 d 512 d No --
Mercwy 0.042 (<BG) 24 0.33 d 0.33 d No --
Molybdenum r 1.1 400 8 -- g No --
Nickel 11.7 (<BG) 1,600 19.1 d 27.4 No --

Vanadium 49.0 (<BG) 560 85. } d -- g No --

Zinc 43.8 (<BG) 24,000 480 67.8 d No --

Chloride 255 -- 25 ,000 -- g No --

Nitrogen in nitrate 49.4 128,000 1,000 2,000 No --
Nitrogen in nitrite and 

112 128,000 1,000 2,000 No --
nitrate 

Sulfate 67.7 (<BG) -- 25 ,000 -- g No --

TPH - diesel 17 200 200 200 No --

TPH - diesel EXT 43 200 200 200 No --
Anthracene 0.020 24,000 240 1,920 No --
Benzo( a )anthracene 0.024 1.37 O.Ql5 i 0.015 i Yes Yes i 

B enzo( a )pyrene 0.017 0.137 0.015 i 0.015 i Yes Yes i 

Benzo(b )fluoranthene 0.019 1.37 0.015 i 0.015; Yes Yes i 

Benzo(ghi)perylene k 0.040 2,400 48 192 No --
Benzo(k)fluoranthene 0.025 1.37 0.015 ; 0.015 ; Yes Yesj 

Chrysene 0.017 13.7 0.12 0.1 ; No --
Fluoranthene 0.046 3,200 64 18.0 No --
Fluorene 0.013 3,200 64 260 No --
Indeno( 1,2,3-cd)pyrene 0.028 1.37 0.33 ; 0.33 ; No --
Phenanthrene k 0.057 24,000 240 1,920 No --
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Table 10. 100-D-50:6 Staging Pile Area Statistical Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Statistical or 
Remedial Action Goals (mg/kg)• 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Result 
Result 

COPC Direct Level for Level for Pass Result b Exceed 
(mg/kg) Exposure Groundwater River RAGs? 

RESRAD 
Protection Protection Modeling? 

Pyrene 0.041 2,400 48 192 No --

• RA Gs obtained from the I 00 Area RDR/RA WP (DOE-RL 2009b ). 
b Maximum or 95% UCL, depending on data censorship, as described in the I 00-D-50:6 Subsite Cleanup Verification 95% 

UCL Calculations (Appendix D). 
c Hanford Site-specific background value is not ava il able; it was not evaluated dur ing background study. Value used is from 

Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
d Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700( 4)( d) 

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as 
discussed in Section 2. I .2 .1 of the I 00 Area RDR/RA WP (DOE-RL 2009b). 

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

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

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

h Use EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for l ead in Children, 
EPN540/R-93/08 l , Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C. 

; Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). 
j Based on RES RAD modeling discussed in Appendix C of the I 00 Area RDR/RA WP (DOE-RL 2009b ), the residual 

concentration ofbenzo(a)anthracene, benzo(a)pyrene, benzo(b)fl uoranthene, and benzo(k)fluoranthene are not predicted to 
migrate vertically within 1,000 years (based on the lowest distribution coefficient of the contaminants exceeding RA Gs, 
benzo(a)anthracene, with a distribution coefficient value of360 mL/g). The distance to groundwater from the bottom of the 
excavation area is 15 m (50 ft). Therefore, residual concentrations of these constituents are predicted to be protective of 
groundwater and the Columbia River. 
Toxicity data for this chemical are not avai lable. Cleanup levels are based on the fo llowing surrogate chemicals: 
contaminant: 
benzo(g,h,i)perylene, surrogate: pyrene 
phenanthrene, surrogate : anthracene. 

= not applicable RDR/RA WP = Remedial Design Report/Remedial Action Work 
BG = background 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
PCB = polychlorinated biphenyl 
RAG = remedial action goal 
RDL = required detection limit 

RESRAD 
TPH 
UCL 
WAC 

Plan/or the 100 Area 
= RESidual RADioactivity (dose model) 
= total petroleum hydrocarbons 
= upper confidence limit 
= Washington Administrative Code 
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Table 11. 100-D-50:6 Focused Deep Zone Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Remedial Action Goals 
(mg/kg)" Does the 

Does the 
Maximum Result 

COPC Result Soil Cleanup Soil Cleanup Result 
Pass 

(mg/kg) Level for Level for Exceed 
RESRAD 

Groundwater River RAGs? 
Modeling? 

Protection Protection 

Antimonyb 0.85 (<BG) 5 C 5 c No --

Arsenic 2.6 (<BG) 20 c 20 c No --

Barium 61.4 (<BG) 200 400 No --

Beryllium 0.19 (<BG) 1.51 C 1.51 C No --

Boron d 0.97 320 -- e No --
Cadmium b 0.065 (<BG) 0.81 C 0.81 C No --
Chromium 14.2 (<BG) 18.5 C 18.5 C No --

Cobalt 9.8 (<BG) 15.7 C -- e No --

Copper 18.9 (<BG) 59.2 22.o c No --

Hexavalent chromium d 0.259 4.8 2 No --
Lead 7.1 (<BG) 10.2 C 10.2 C No --

Manganese 309 (<BG) 512 C 512 c No --
Mercury 0.32 (<BG) 0.33 C 0.33 C No --

Molybdenum d 0.37 8 -- e No --

Nickel 10.7 (<BG) 19. l c 27.4 No --

Vanadium 69.9 (<BG) 85 .1 C 
e No -- --

Zinc 58.3 (<BG) 480 67 .8 c No --

Acenaphthene 0.25 96 129 No --

Anthracene 0.68 240 1,920 No --
Benzo( a )anthracene 1.1 0.015 r 0.015 r Yes Yes g 

Benzo(a)pyrene 1.1 0.015 r 0.015 r Yes Yes g 

Benzo(b )fluoranthene 1.1 0.015 r 0.015 r Yes Yes & 

Benzo(ghi)perylene h 0.65 48 192 No - -

Benzo(k)fluoranthene 0.49 o.015 r 0.015 r Yes Yes g 

Chrysene 1.0 0.12 0.1 r Yes Yes g 

Dibenz( a,h )anthracene 0.21 0.03 r 0.03 r Yes Yes g 

Fluoranthene 2.4 64 18.0 No --
Fluorene 0.38 64 260 No --
Indeno( 1,2,3-cd)pyrene 0.67 0.33 r 0.33 r Yes Yes g 

Pbenanthrene h 1.7 240 1,920 No --
Pyrene 2.4 48 192 No --
Aroclor-1254 0.013 0.017 r 0.017 r No --

Aroclor-1260 0.0048 0.017 f 0.017 r No --
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Table 11. 100-D-S0:6 Focused Deep Zone Verification Samples; Comparison of 
Contaminant Concentrations to Action Levels. (2 Pages) 

Remedial Action Goals 
(mg/kg) a Does the 

Does the 
Maximum Result 

COPC Result Soil Cleanup Soil Cleanup Result 
Pass 

(mg/kg) Level for Level for Exceed 
RESRAD 

Groundwater River RAGs? 
Modeling? 

Protection Protection 

Total PCBs 0.0178 0.017 f 0.017 f Yes Yesg 

• RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b). 
b Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is 

from Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
' Where cleanup levels are less than background, cleanup levels default to background per WAC 173 -340-700( 4)(d) 

(Ecology 1996). The arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement project 
managers as discussed in Section 2.1.2. 1 of the I 00 Area RDR/RA WP (DOE-RL 2009b). 
No Hanford Site-specific or Washington State background value available. 

e No parameters (bioconcentration factors or ambient water quality criteria values) are ava ilab le from the Washington 
State Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup 
levels (WAC l 73-340-730[3][a][iii] , 1996 [Method B fo r surface waters]). 
Where cleanup levels are less than RD Ls, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). 

8 Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009b), the residual 
concentration ofbenzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluo ranthene, chrysene, 
dibenz(a,h)anthracene, indeno( l ,2,3-cd)pyrene, and total PCBs are not predicted to migrate more than 1.0 m (3 .3 ft) 
vertically within 1,000 years (based on the lowest distribution coefficient of the contaminants exceeding RA Gs, total 
PCBs, with a distribution coefficient value of75.6 mL/g). The distance to groundwater from the bottom of the 
excavation area is 15 m (50 ft). Therefore, residual concentrations of these constituents are predicted to be protective 
of groundwater and the Columbia River. 
Toxicity data for this chemical are not available. Cleanup levels are based on the fo llowing surrogate chemicals: 
contaminant: 
benzo(g,h,i)perylene, surrogate: pyrene 
phenanthrene, surrogate : anthracene. 

= not applicable 
BG = background 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
PCB = polychlorinated biphenyl 
RAG = remedial action goal 

DATA EVALUATION 

RDL = required detection limit 
RDR/RA WP = Remedial Design Report/Remedial Action 

RESRAD 
UCL 
WAC 

WorkPlanforthe JOO Area 
= RESidual RADioactivity (dose model) 
= upper confidence limit 
= Washington Administrative Code 

Rev. 0 

This section demonstrates that contaminant concentrations at the 100-D-50:6 subsite achieve the 
applicable RA Gs developed to support unrestricted land use at the 100 Area as established in the 
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RA WP 
(DOE-RL 2009b). 

Attainment ofNonradionuclide RAGs 

Evaluation of the results listed in Tables 7 through 11 from the verification sampling at the 
100-D-50:6 subsite indicate that all COPCs were undetected and/or quantified below RAGs and 
lookup values, except for copper, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
dibenz( a,h)anthracene, fluoranthene, fluorene, indeno(l ,2,3-cd)pyrene, phenanthrene, pyrene, 
aroclor-1254, and total PCBs. All P AH direct exposure exceedances were associated with deep 
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zone decision units, or, as in the case of the one sample location in the overburden decision unit, 
were placed within the deep zone of the 100-D-50:6 waste subsite. Therefore, these exceedances 
were not evaluated against direct exposure cleanup criteria. The residual concentrations of these 
contaminants are not predicted to migrate more than 10 m (33 ft) vertically within 1,000 years 
(based on the contaminant [fluorene] with the lowest distribution coefficient [7.71 mL/g] of the 
contaminants exceeding RAGs). The vadose zone underlying the excavation is approximately 
15 m (50 ft) thick. Therefore, residual concentrations of these contaminants are predicted to be 
protective of groundwater (and thus the Columbia River). Based on RESRAD modeling 
discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009b), constituents with a 
distribution coefficient of 4.9 mL/g or greater are not predicted to migrate through the vadose 
zone soil to reach groundwater within 1,000 years. 

WAC Three-Part Test for Nonradionuclides 

A RAG requirement for nonradionuclides is the WAC l 73-340-740(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-50:6 subsite is included in the statistical 
calculations, where half or more of the data set was detected (Appendix D). The results of this 
evaluation indicate that residual COPC concentrations pass the three-part test in comparison 
against applicable RAGs, with the exception of copper, lead, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
dibenz( a,h)anthracene, fluoranthene, fluorene, indeno( 1,2,3-cd)pyrene, phenanthrene, and 
pyrene, which fail one or more parts of the three-part test. However, the residual concentrations 
of these constituents are not expected to migrate more than 10 m (33 ft) vertically within 
1,000 years, based on the lowest soil-partitioning coefficient of the contaminants (fluorene) of 
7.71 mL/g. With approximately 15 m (50 ft) of vadose zone beneath the 100-D-50:6 subsite, the 
residual concentrations of CO PCs 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 that 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 RAGs, except for benzo(a)pyrene, benzo(k)fluoranthene, 
dibenz(a,h)anthracene, indeno(l ,2,3-cd)pyrene, and aroclor-1254, which fail one or more parts of 
the three-part test. However, the residual concentrations of these constituents are predicted to 
migrate less than 1.0 m (3.3 ft) vertically in 1,000 years based on the lowest soil-partitioning 
coefficient of 75.6 mL/g for aroclor-1254. Therefore, residual concentrations of all CO PCs are 
predicted to be protective of groundwater and the Columbia River. 

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained 

Nonradionuclide risk requirements include a hazard quotient of less than 1.0 for all individual 
noncarcinogens, a cumulative hazard quotient of less than 1.0 for noncarcinogens, an excess 
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cancer risk of less than 1 x 10-6 for individual carcinogens, and a cumulative excess cancer risk 
of less than 1 x 10-5 for carcinogens. These risk values were calculated for the entire pipeline 
subsite using the highest values from each of the decision units. Risk values were not calculated 
for constituents that were not detected or were detected at concentrations below Hanford Site or 
Washington State background values. 

All individual hazard quotients for noncarcinogenic constituents detected above background are 
less than 1.0. The cumulative hazard quotient of 8.4 x 10-3

, is less than 1.0. The individual 
carcinogenic risk values for the carcinogenic constituents detected above background are less 
than 1 x 10-6, except for the occurrence of benzo(a)pyrene at the OB-8 shallow zone sample 
location. Because of this, the cumulative carcinogenic risk value is calculated to be 2.3 x 10-5. 

Because direct exposure exceedances at one location (OB-8) within the overburden decision unit 
caused exceedances of direct exposure criteria, the contaminated soil from the OB-8 location 
was placed within the deep zone of the 100-D-50:6 subsite during backfill of the excavation. As 
a result, it is not included in the calculation of the shallow zone excess cancer risk. Therefore, 
the 100-D-50:6 pipeline subsite meets the requirements for the direct contact hazard quotient and 
excess carcinogenic risk as identified in the 100 Area RDR/RA WP (DOE-RL 2009b ). 

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 100-D-50:6 pipeline subsite included calculation of 
the hazard quotient and carcinogenic ( excess cancer) risk values for groundwater protection for 
nonradionuclides. The requirements include a hazard quotient of less than 1.0 for all individual 
noncarcinogens, a cumulative hazard quotient of less than 1.0 for noncarcinogens, an excess 
cancer risk of less than 1 x 10-6 for individual carcinogens, and a cumulative excess cancer risk 
of less than 1 x 10-5 for carcinogens. These risk values were conservatively calculated for the 
entire pipeline subsite using the highest value for each COPC from each of the decision units . 
Risk values were not calculated for constituents that were not detected, were detected at 
concentrations below Hanford Site or Washington State background values, or had a distribution 
coefficient greater than that required to show no migration to groundwater in 1,000 years using 
the RESRAD model discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009b). 
Based on this model and a vadose zone of approximately 15 m (50 ft) in thickness at the 
excavation, a distribution coefficient of 4.9 or greater is required to show no predicted migration 
to groundwater within 1,000 years . 

All individual hazard quotients for noncarcinogenic constituents detected above background are 
less than 1.0. The cumulative hazard quotient, 9.4 x 10-i, is less than 1.0. No carcinogenic 
constituents from groundwater met the criteria for evaluation at the 100-D-50:6 subsite; 
therefore, no calculations of excess carcinogenic risks were performed. Therefore, 
nonradionuclide risk requirements related to groundwater are met. 

Focused Sampling Results 

Four focused samples (FS-1 through FS-4) were taken within the 100-D-50:6 excavation 
footprint with the maximum values located in Table 11 . All focused samples were located in the 
deep zone excavation, and therefore, the direct exposure evaluation of results against soil RA Gs 
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was not required FS-1 exceeds groundwater and river protection RAGs for benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, and total PCBs. FS-2 did not exceed groundwater and 
river protection RAGs for any contaminant. FS-3 exceeded groundwater and river protection 
RA Gs for benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, 
chrysene, dibenz( a,h)anthracene, and indeno( 1,2,3-cd)pyrene. FS-4 exceeded groundwater and 
river protection RAGs for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
benzo(k)fluoranthene. The residual concentration of these contaminants are predicted to migrate 
less than 1.0 m (3 .3 ft) vertically within 1,000 years (based on the total PCBs distribution 
coefficient [75.6 mL/g]). Based on RESRAD modeling discussed in Appendix C of the 
100 Area RDR/RA WP (DOE-RL 2009b ), constituents with a distribution coefficient of 4.9 mL/g 
or greater are not predicted to migrate through vadose zone soil to reach groundwater within 
1,000 years. These focused sample analytical results are presented in Appendix D. 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the confirmatory and verification 
sampling approaches (WCH 2005c, 2006b, 2012d), the field logbooks (WCH 2005a, 2005b, 
2012a, 2013), 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-50:6 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 
data evaluation prior to its archival in the HEIS and are summarized in Appendix D. The 
detailed DQA are presented in Appendix E. 

SUMMARY FOR INTERIM CLOSURE 

The 100-D-50:6 subsite has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the 100 Area RDR/RA WP (DOE-RL 2009b). The site was remediated by 
removing approximately 49,975 BCM (65,365 BCY) of material for disposal at ERDF. 
Statistical sampling results showed that the one location (OB-8) within the overburden was not 
suitable for use as shallow zone backfill and, subsequently, was placed in the deep zone of the 
100-D-50:6 subsite during backfill of the excavation. Verification sampling was performed, and 
the analytical results indicate that the residual concentrations of CO PCs at this subsite meet the 
remedial action objectives and corresponding RAGs for direct exposure, groundwater protection, 
and river protection. The results indicate that the residual concentrations of COCs/COPCs at this 
site do not preclude any futures uses (as bounded by a rural-residential scenario) and allow for 
unrestricted use of the shallow zone soil (i .e. , surface to 4.6 m [15 ft] deep). The results also 
demonstrate that residual contaminant concentrations at the bottom of the excavation are 
protective of groundwater and the Columbia River. The results of verification sampling indicate 
that deep zone concentrations of residual waste site contamination exceed direct exposure 
cleanup levels. Therefore, institutional controls to prevent uncontrolled drilling or excavation 
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into the deep zone soil are required. In accordance with this evaluation, the verification 
sampling results support a reclassification of the 100-D-50:6 subsite to Interim Closed Out. 
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APPENDIX A 

ECOLOGICAL RISK COMPARISON TABLE 
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Table A-1. Contaminants Exceeding Ecological Screening Levels for 
the 100-D-50:6 Subsite a. 

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

Hazardou s Substance 
Plants 

Soil 
Wildlife Plants 

Soil Avian c Mammalian c 
Biota Biota 

Metals (mg/kg) 

BG 

Antimony 5 5 -- -- -- 78 -- 0.27 

Boron -- 0.5 -- -- -- -- -- --
Manganese 5 12 1, 100 d -- 1,500 220 450 4,300 4,000 

Vanadium 85.1 2 -- -- -- -- 7.8 280 

Zinc 67.8 86 d 200 360 160 120 46 79 

High molecular -- -- -- -- -- 18 -- I.I 
weightPAH 0 

NOTE: Shaded cells are exceeded by the maximum or the statistical result. 

Rev. 0 

Maximum 
or 

Statistical 
Result 

0.55 (<BG) 

2.0 

340 (<BG) 

58.6 (<BG) 

46 .5 (<BG) 

13. 1 r 

• Exceedance of screening va lues does not necessarily indicate the existence of ri sk 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 fo r the river corridor 
portion of the Hanford Site, which will include a more complete quantitati ve ecological risk assessment. 

b Available on the Internet at www.epa.l!ov/ecotox/ecossl. 
c Wildlife. 
d Benchmark replaced by Washington State natural background concentration. 
' High molecular weight polynuclear aromatic hydrocarbons (HMW-PAH), e.g., benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, 

benzo(b)fluoranthene, benzo(k) fluoranthene, chrysene, dibenz[a,h]anthracene, indeno[ l ,2,3-cd]pyrene, perylene, and pyrene. 
r P AH contamination is attributed to cross-contamination from asphalt. 

= not available 
BG = background 
EPA = U.S. Environmental Protection Agency 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan /or the JOO Area 
WAC = Washington Administrative Code 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines A-1 
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Table B-1. 100-D-50:6 Confirmatory Data Results. (2 Pages) 

Sample Location 
HEIS Sample Americium-241 

Number Date pCi/2 0 MDA 
Service area I pipe scale/sediment JI0L6 1 11 /8/05 0.29 u 0.29 
Service area I underly ing soi l JI0L69 I 1/8/05 0 .17 u 0.17 
Service area 2 underlying so il JI 0L70 11 /8/05 0.35 u 0.35 
Service area 3 underlying soil JI 0L62 11 /9/05 0.059 u 0.059 
Duplicate of JI 0L62 JI 0L63 11 /9/05 0.18 u 0.18 
Service area 3 underlying so il JI0L71 11/9/05 0.044 u 0.044 

Sample Location 
HEIS Sample Gross alpha 

Number Date oCi/2 0 MDA 
Service area I pipe scale/sediment JI0L61 11/8/05 4.46 3.9 
Service area I underlying so il JI 0L69 11 /8/05 3.67 u 3.9 
Service area 2 underlying so il JI0L70 11 /8/05 9.35 3.8 
Service area 3 underlying so il JI0L62 11 /9/05 7.98 3.8 
Duplicate of JI 0L62 JI0L63 11 /9/05 10.9 3.7 
Service area 3 underlying soil JI0L71 11 /9/05 8.68 4.0 

H.EIS Sample Thorium-232 
Sa mple Location 

Number Date 
pCi/2 0 MDA 

Service area I pipe scale/sediment JI0L61 11 /8/05 0.35 u 0.35 
Service area I underly ing soil JI 0L69 11 /8/05 0.787 0.15 
Service area 2 underlying soi l JI0L70 11 /8/05 0.995 0.17 
Service area 3 underlying so il J I0L62 11/9/05 0.535 0.19 
Duplicate of JI 0L62 J I0L63 11 /9/05 0.781 0 .14 
Service area 3 underlying soil JI 0L7 I 11 /9/05 0.509 0.14 
Acronyms and notes app ly to a ll of the tables in this appendix . 

Note: Data qualified with C and/or J a re considered acceptable va lues. 

C = blank contamination 

HEIS = Hanford Environmental In formation System 

J = estimated 

MDA = minimum detectable activity 

PQL = practical quantitation limit 

Q = qualifier 

R = rejected 

U = undetected 

Cesium-137 Cobalt-60 Euro Jium-152 
pCi/2 0 MDA pCi/2 0 MDA pCi/2 0 MD A 
0. 170 0.07 0.080 u 0.080 0.23 u 0.23 
0.034 u 0.034 0.033 u 0.033 0.11 u 0.11 
0.042 u 0.042 0.050 u 0.050 0.10 u 0.10 
0.041 u 0.041 0.050 u 0.050 0.12 u 0.12 
0.035 u 0.035 0.039 u 0.039 0.12 u 0.12 
0.034 u 0.034 0.040 u 0.040 0.096 u 0.096 

Gross beta Potassium-40 Radium-226 
pCi/2 0 M DA pCi/2 0 MDA pCi/2 0 MD A 
9.66 5.6 2.44 0.83 0.147 0.14 
15.9 5.5 10.7 0 .34 0.533 0 .070 
19.5 5.9 16.5 0.43 0.688 0.078 
22.4 5.5 14.2 0 .28 0.503 0.080 
33.7 7.8 10.4 0.34 0.484 0.066 
22.3 5.8 9.16 0.26 0.381 0.057 

Total beta 
Uranium-235 Uranium-238 

radiostrontium 
pCi/2 0 MDA pCi/2 0 MDA pCi/2 0 MD A 

0.27 u 0.27 9.6 u 9.6 
0. 16 u 0.16 4 .1 u 4. 1 
0.19 u 0.19 5.2 u 5.2 
0. 14 u 0 .1 4 5 .4 u 5.4 

-0.008 u 0.31 0.19 u 0.19 4 .2 u 4.2 
0.11 u 0. 11 4 .3 u 4.3 

Euro pium-154 
pCi/2 0 MD A 
0.26 u 0.26 
0.12 u 0. 12 
0.15 u 0. 15 
0.15 u 0.15 
0 .13 u 0.13 
0.13 u 0.13 

Radium-228 
pCi/2 0 MDA 
0.35 u 0.35 
0.787 0. 15 
0.995 0 .17 
0.535 0.19 
0.78 1 0.14 
0.509 0.14 

Euro Jium- 155 
pCi/2 0 MDA 
0.15 u 0.15 
0 .12 u 0.12 
0 .15 u 0.15 

0 .089 u 0.089 
0. 13 u 0.13 

0.069 u 0.069 

Thorium-228 
pCi/2 0 MDA 
0.127 u 0.13 
0.9 13 0.057 
1.07 0.078 

0.868 0.063 
0.091 u 0.091 
0.616 0.047 

w 
I 

0 



Table B-1. 100-D-50:6 Confirmatory Data Results. (2 Pages) 

Sample Location 
H EIS Sample Aluminum Antimonv Arsenic Barium BerylJium Boron Cadmium 

Number Date meJk!! 0 POL m!!lk!! 0 POL mi,/ki, 0 POL mi,/ki, 0 PO L m2/k2 0 POL m!!/kl! 0 POL mi,/ki, 0 PO L 
Service area I pipe sca le/sedi ment JI OL6 1 11 /8/05 2 140 C 10.8 2.4 u 2.4 3 1. 7 2.0 79.7 C 0.12 0.09 0.06 5.7 C 1.6 5.2 0.4 1 

Service area I underlying soi l J IOL69 11/8/05 4800 C 3.6 0.80 u 0.80 2.4 0.68 53.0 C 0.04 0. 17 0.02 1.9 C 0.54 0. 14 u 0.14 

Service area 2 underlying so il J IOL70 11 /8/05 5780 C 4 .0 0.87 u 0.87 3.6 0.74 63.8 C 0.04 0.23 0.02 1.6 C 0 .59 0 .15 u 0. 15 

Service area 3 underlying so il J IOL62 I 1/9/05 6040 1.8 0.39 UJ 0.39 3.9 0.33 60. 1 C 0.02 0.24 0.01 I. I 0.26 0.1 2 0.07 

Duplicate of J I OL62 J IOL63 11 /9/05 5390 1.8 0.40 UJ 0.40 3.7 0.34 56.7 C 0.02 0.2 1 0.0 1 I.I 0.27 0. 14 0.07 

Service area 3 underlying so il J IOL71 11 /9/05 4830 1.8 0.40 UJ 0.40 2.5 0.34 65.3 C 0.02 0.23 0.01 I.I 0.27 0.07 0.07 

Equipment blank J IOL72 11 /9/05 35 .3 1.8 0.38 UJ 0.38 0.33 u 0.33 0.97 C 0.02 0.0 1 u 0.0 1 0.26 u 0.26 0.07 u 0.07 

HEIS Sample Calcium Chromium Cobalt Copper 
Hexavalent 

Iron Lead 
Sample Location Chromium 

Number Date 
m!!lk!! 0 POL m!!lk!! 0 POL m!!/k!! 0 POL m11/k11 0 POL 0 POL m!!lk!! 0 POL m!!lk!! 0 PO L m11/k11 

Service area I pipe scale/sediment J IOL61 11/8/05 12300 C 7.0 438 0.95 70.2 0.7 1 148 0.71 343000 11.7 32.0 1. 8 

Service area I pipe scale/sediment J I OL65* 11 /8/05 7.53 0.350 
Service area I underlying soi l JIOL69 11/8/05 7850 C 2.4 9.0 0.32 5.2 0.24 11 .9 0.24 0.21 u 0.2 1 13400 6.4 4. 1 0.62 

Servi ce area 2 underlying so il J IOL70 11 /8/05 95 10 C 2.6 11 .9 0.35 5.8 0.26 14 .1 0.26 0.29 0.23 14500 7.0 4.3 0.68 

Service area 3 underlying so il J IOL62 11 /9/05 9290 JC 1.2 13.3 J 0.16 5.7 0. 12 13.7 0.12 0.23 0.20 15900 3. 1 3.8 0.30 

Duplicate of J IOL62 JIOL63 11/9/05 85 10 JC 1.2 10.7 J 0. 16 5.6 0. 12 12.3 0.12 0.36 0.20 14700 3.2 3.8 0.31 

Service area 3 underlyi ng soi l J IOL71 11/9/05 7530 JC 1.2 7. 1 J 0. 16 7. 1 0. 12 13.7 0.12 0.24 0.2 1 19800 3.2 4.4 0.3 1 

Equ ipment blank J IOL72 11 /9/05 20 .2 UJ I. I 0.18 J 0.15 0.12 u 0.12 0. 12 u 0.12 200 3. 1 0.30 u 0.30 

*Only analyte was hexavalent chrommm. 

Sample Location 
HEIS Sample Ma nesium Mani,anese Mercurv Mot bdenum Nickel Potassium Selenium 

Number Date m<'l kv 0 POL mv/ki, 0 PO L m,,./k<' 0 PO L mv/kv 0 POL m!!lk!! 0 POL ml!ik!! 0 POL ml!ik!! 0 PO L 
Service area I pipe scale/sediment J IOL61 11 /8/05 1690 8.0 16 10 0.12 4.3 0.08 4.3 C 0.77 2 18 0.77 2230 32.8 2. 1 u 2.1 

Service area I underlvine so il J IOL69 11 /8/05 4040 2.7 245 0.04 0.02 u 0.02 0.35 C 0.26 10.2 0.26 956 I 1.0 1.0 0.72 

Service area 2 underlvine soi l JIOL70 I 1/8/05 4590 3.0 284 0.04 0.02 u 0.02 0.56 C 0.28 12. 1 0.28 1200 12. 1 0.79 u 0.79 

Service area 3 underlvine so il J IOL62 11 /9/05 4840 1.3 279 C 0.02 0.0 1 u 0.0 1 0.42 UJ 0. 13 12.2 0.13 1140 5.4 0.35 u 0.35 

Duplicate of JI OL62 J IOL63 11 /9/05 4400 1.3 262 C 0.02 0.02 u 0.02 0.47 UJ 0.13 I 1.0 0.13 1020 5.5 0.36 u 0.36 

Service area 3 underlving so il J IOL7 1 11/9/05 40 10 1.4 270 C 0.02 0.01 u 0.0 1 0.46 UJ 0.13 8.7 0.13 846 5.6 0.36 u 0.36 

Equipment blank J IOL72 11/9/05 6.2 1.3 3.7 C 0.02 0.02 u 0.02 0. 16 UJ 0. 13 0. 13 u 0. 13 16.5 5.3 0.35 u 0.35 

Sample Location 
H EIS Sample Silicon Silver Sodium Uranium Vanadium Zinc 

Number Date mi,/ki, 0 POL m!!/ki, 0 POL mi,/ki, 0 POL mi,/ki, 0 POL ml!ikl! 0 POL m!!/kl! 0 POL 
Service area I pipe scale/sediment J IOL6 1 11 /8/05 835 C 4.9 0.83 u 0.83 4430 C 1.0 0.744 0.0 19 23.8 0.53 182 C 0.30 

Service area I underlvi ne so il JI OL69 11 /8/05 988 C 1.6 0.28 u 0.28 11 4 C 0.34 1.42 0.0 19 27.2 0.18 30.6 C 0. 1 

Service area 2 underlvine soi l J IOL70 I 1/8/05 1020 C 1.8 0.3 1 u 0.31 158 C 0.37 1. 57 0.0 19 30. 1 0.20 34.9 C 0.11 

Service area 3 underlvine soi l J IOL62 11/9/05 414 J 0.80 0. 14 u 0. 14 197 C 0.1 7 1. 27 0.0 19 32.6 0.09 35 . 1 C 0.05 

Duplicate of J I OL62 J IOL63 11/9/05 586 J 0.8 1 0. 14 u 0.14 183 C 0. 17 1. 66 0.019 28.8 0.09 32.7 C 0.05 

Service area 3 underlvine soi l JI OL71 11/9/05 376 J 0.82 0.14 u 0. 14 196 C 0. 17 1.49 0.0 19 48 .6 0.09 39.2 C 0.05 
Equipment blank J IOL72 11/9/05 43.1 J 0.79 0. 13 u 0.13 6.0 C 0. 16 0.09 u 0.09 0.96 UJ 0.05 

b:! 
I Asbestos Data Results 

N 
Sample Area 

H EIS Sample 
Number Date 

Asbestos Result 

Service area I pipe mastic coating JJODF7 11/8/05 None detected 



t:Cl 
I 
w 

Sample Location 
HEIS 
umber 

Service area I Ii uid water JI0LD7 

Sample Location 
HEIS 
umber 

Service area I Ii uid water JI0LD7 

Sample Location 
HEI S 

Number 

Service area I Ii uid (water JI0LD7 

Sample Location 
HEI S 

Number 
Service area I Ii uid water) JI 0LD7 

HEIS 
Sample Location 

Number 

Service area I liquid (water) JI0LD7 
Service area I liquid (water) JI0LD8* 
*Only analyte was hexava lent chromium. 

Sample Location 
HEIS 

Number 
Service area I Ii uid (water JI0LD7 

Sample Location 
HEIS 

Number 
Service area I Ii uid (water JI0LD7 

Sample Location 
HEIS 

Number 
Service area I Ii uid water) JI0LD7 

Sample 
Date 

11 /9/05 

Sa mple 
Date 

I 1/9/05 

Sa mple 
Date 

11 /9/05 

Sample 
Date 

11 /9/05 

Sample 
Date 

11 /9/05 
11 /9/05 

Sample 
Date 

11 /9/05 

Sample 
Date 

11 /9/05 

Sample 
Date 

11/9/05 

Table B-2. 100-D-50:6 Waste Characterization Data Results. 
Americium-241 Cesium-1 37 Cobalt-60 Euro 
Ci/L MDA Ci/L MDA Ci/L MDA Ci/L 
93 93 30 30 31 31 79 

ha Gross beta 
Ci/L MDA Ci/L MDA 
1.64 2.4 17.9 3.0 490 

Thorium-232 Uranium-235 Uranium-238 

Ci/L MDA Ci/L MDA Ci/L M DA 
130 u 130 99 u 99 3400 u 3400 

Cadmium Calcium Chromium Cobalt 

11 !7/L 0 POL U!J/L 0 POL U!J/L 0 POL i1g/L 0 
7.0 u 7 .0 41400 I 19 16.0 u 16.0 17.2 C 

Euro Euro 
Ci/L Ci/L 
95 72 72 

Radium-228 Thorium-228 

Ci/L M DA Ci/L MDA 
130 u 130 41 u 41 

Copper 
Hexavalent 
Chromium 

POL U!J/L 0 POL u11/L 0 POL 
12 .0 34.8 C 12.0 

0.0900 0.00200 



Table B-3. 100-D-50:2 Main Process Pipelines Confirmatory Sampling Results. (2 Pages) 

Sample Location 
Sample Sample 
Number Date 

Main i e scale JI3H93 9/21/06 

Sa mple Location 
Sample Sample 
Number Date 

Main i e scale Jl 3H93 9/2 1/06 

Sample Location 
Sample Sample 
Number Date 

Main i e scale J 13H93 9/2 1/06 

Sample Location 
Sample Sample 
Number Date 

Main oioe scale J 13H93 9/2 1/06 

Equioment blank J 13H94 9/2 1/06 

Sample Sample 
Sa mple Location 

Number Date 

Main oioe scale J 13H93 9/2 1/06 

Equ ioment blank J 13H94 9/2 1/06 

Main oioe scale Jl 3HC2* 9/2 1/06 

Duolicate of Jl 3HC2 JI 3HC3* 9/21 /06 

*Only ana lyte was hexavalent chromium. 

Sa mple Location 

Main oioe scale 
Equioment blank 

Sample Location 

Main oioe scale 
Equioment blank 

Sample Location 

Main oioe scale 
Equioment blank 

Sa mple Loca tion 

Main i e scale 

Sample 
Number 
J 13H93 

J 13H94 

Sample 
Number 
Jl3H93 

J 13H94 

Sample 
Number 
J l3 H93 

J13H94 

Sample 
Number 
J l3H93 

Sample 
Date 

9/2 1/06 

9/2 1/06 

Sample 
Date 

9/2 1/06 

9/2 1/06 

Sample 
Date 

9/2 1/06 

9/21/06 

0.11 

Aluminum Antimony 
mg/kg Q POL mg/kg 0 POL 
2 1300 26.8 20.8 4.2 

36.2 2.1 0.34 u 0.34 

Cadmium Calcium 

mg/kg Q POL mg/kg 0 PO L 
12.4 0.35 626 C JO. I 

0.03 u O.Q3 2 1.4 C 0.80 

Iron Lead 
m!!/k!! 0 POL m!!/k!! 0 POL 
480000 28.6 85 .3 1.4 

105 2.3 0.29 0. 11 

Nickel Potassium 
m!!/k!! 0 POL m!!/k!! 0 POL 

26.3 1.5 28.4 25.0 

0.12 u 0.12 14.8 2.0 

Uranium Vanadium 

m!!/k!!: I O I POL m!!/k!! 0 POL 
2.03 I I 0.01 0 11 4 0.59 

0.06 0.05 

3.5 3. 5 

Arsenic Barium Beryllium 
mg/kg 0 POL mg/kg 0 POL m!!/kg 0 POL 

60. 1 4.4 4 1.9 C 0.24 0. 14 0. 12 

0.35 0.3 5 I.I C 0.02 0.0 1 0.009 

Chromium Cobalt Copper 

mg/kg 0 POL mg/kg 0 POL m!!/k!! 0 POL 
13500 0.82 13. 1 0.29 IOI 0.94 

0.57 0.07 0.07 0.05 0.07 u 0.07 

Ma!!:nesium Man!!:anese Mercury 

m!!/k!! 0 POL m!!/k!! 0 POL m!!/k!!: 0 POL 
11 7 8.5 1280 0.24 16.2 0.3 1 

6. 5 0.67 2.8 0.02 0.02 u 0.02 

Selenium Silicon Silver 

m!!/k!! 0 POL m!!/k!! 0 POL m!!:/k!!: 0 POL 
3. 1 UJ 3. 1 5220 J 4.7 11.3 1.3 

0.24 UJ 0.24 28.6 J 0.37 0. 10 u 0. 10 

Zinc Bromide Chloride 

m!!/k!! 0 POL m!!/k!!: I O I POL m!!:/k!!: I O I POL 
585 0.35 6.2 I u I 6.2 2 1.6 I I 6.2 

0.42 0.03 

0.039 

Boron 
m!!/k!! 0 POL 

5.7 4.4 

0.35 u 0.35 

Hexavalent 
Chromium 

m!!:/k!!: 0 POL 

77.3 0.350 

87.0 0.350 

Molvbdenum 

m!!:/k!!: 0 PO L 
10.8 1.2 

0.09 u 0.09 

Sodium 

m!!:/k!!: 0 POL 
17.2 C 2.5 

7.5 C 0.20 

Fluoride 

m!!:/kg I O I POL 
6.2 I u I 6.2 

N 
0 

w 
I 

0 

:::0 
(1) 

< 
0 
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Table B-3. 100-D-50:2 Main Process Pipelines Confirmatory Sampling Results. (2 Pages) 
J13H93 

Constituents 
Main Pipe Scale 

Samnle Date 9/21/06 
llP/k!! Q PQL 

Polychlorinated Bi ohenyls 
Aroclor-1016 42 u .42 
Aroclor-1 221 42 u 42 
Aroclor-1 232 42 u 42 
Aroclor-1242 42 u 42 
Aroclor-1 248 42 u 42 
Aroclor-1 254 42 u 42 
Aroclor-1 260 280 42 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines B-5 



a e - - : n-T bl B-4 100 D 50 6 I P rocess s r R amp me esu ts a IODUC I es (Rd. l"d )(2 P 

Sample Location HE IS Number Sample Date 
Americium-241 

pCi/L Q MDA 
100-0-50:6 NW pad pipeline JIFL20 6/22/1 1 8: 25 - 114 u 255 
I 00-D-50:6 NE pad pipeline JJ FL2 1 6/22/1 I 9 :40 50.5 u 114 
I 00-D-50:6 NE oad oioeline JI FL2 1-A 6/27/1 I 13:45 
I 00-D-50:6 SW pad pipeline J I FL22 7/14/1 1 14:30 -39 u 88. 1 
I 00-D-50:6 Catch basin J J I FL24 3/24/ 1 I 9: 15 2.4 u 9.3 1 

Sample Location HEIS Number Sample Date 
Americium-241 

oCi/!! 0 MDA 
I 00-0 -50:6 Pipeline scale JIFJ98 3/24/1 1 I 0:05 0.0 102 u 0.0737 
I 00-0-50:6 Concrete oads JI FL25 3/22/ 11 8:45 -0.0293 u 0.143 
I 00-D-50:6 N central pad J IJWF2 6/23/11 7:55 
100-D-50:6 NW pad J IJ WF3 6/23/11 8:00 
I 00-D-50:6 Wet So il near leak JIK7D3 7/14/11 14:00 0.0473 u 0. 151 
I 00-0-50:6 SW pad pipeline J I KN99 8/4/1 1 9:45 
100-D-50:6 Tar drum J I P178 4/26/12 9:25 
Acronyms and notes apply to all oflht..: tables m th is appendix. 
Note: Data qualified with B, C, D, and/or J are considered acceptable values. 
B (organic constituents) = blank contamh1at ion 
8 (inorganic const ituents) = csimated result 
C = Blank contamination 
D = reported value is from a dilution. 
HEIS = Hanford Environmental Information System 
J (organic constituents) = estimate 
M = Sample duplicate precision not met 
N = MS/MSD or LCS recovery is outside control limits. 
PQL = pract ical quantitation limit 
Q = qualifier 
U = undetected 
X (organic constituents) = more than 40% difference between columns, lower result reported . 

Antimon v-125 Cerium-144 Cesium-134 

pCi/L Q M DA pCi/L Q MD A pCi/L Q MDA 
-22.5 u 83.8 27.8 u 170 -3.36 u 36.9 
34.5 u 11 9 54.8 u 179 26.6 u 55.8 

-28.7 u 78.6 30.4 u 144 2.05 u 36.4 
-8.42 u 14.4 4.47 u 29 1.42 u 7.4 

Antimonv- 125 Cerium-144 Cesium-134 

oCi/!! Q M DA oCi/!! Q M DA oCi/!! Q M DA 

X (inorganic constituents) = serial dilution in the analytical batch indicates that physical and chemical interferences are present . 

Sample Locatio n HEIS Number Sample Date 
Euro pium-1 54 Euro ,ium-155 lodine-1 29 Neptunium-237 

nCi/L 0 MDA nCi/L 0 M DA oCi/L 0 M DA nCi/L 0 MDA 
J00-D-50 :6 NW pad pipeline JIFL20 6/22/11 8:25 -107 u 97.7 -2 1. 1 u 93.7 -0.0 123 u 1.43 -0.102 u 64.3 
I 00-0-50:6 NE oad PiPelinc JIFL2 1 6/22/1 1 9:40 -22.4 u 138 -7.08 u 84 -0. 159 u 0.805 -6.74 u 80.5 
I 00-D-50:6 NE oad oiocline J IFL2 1-A 6/27/11 I 3:45 
I 00-D-50:6 SW oad oioeline JI FL22 7/14/1 I 14:30 6.6 u 93.8 - 19 u 73 .5 0.38 1 u 1.66 
I 00-D-50:6 Catch basin J JI FL24 3/24/11 9: I 5 -0.203 u 20.5 -7.1 u 13.1 0.0586 u 0.418 -4 .99 u I 1.7 

Sample Location HEIS Num ber Sample Date 
J"0nium-154 Eurooium-1 55 lodine- 129 Ne itunium-237 

oCi/!! 0 MDA PCil!! 0 M DA oCil!! 0 MDA oCi/!! 0 M DA 
I 00-0-50:6 Pipeline scale JIFJ98 3/24/11 I 0:05 -0.0 101 u 0.0375 0.0091 u 0.0297 
I 00-D-50:6 Concrete pads JI FL25 3/22/11 8:45 -0.0319 u 0.0779 0.0406 u 0.065 
I 00-D-50:6 N central pad J IJWF2 6/23/11 7:55 
100-0-50:6 NW pad JJJ WF3 6/23/1 I 8:00 
I 00-D-50:6 Wet Soi l near leak JIK703 7/14/1 1 14:00 0.0355 u 0.08 19 0.007 1 u 0.0667 
I 00-D-50:6 SW pad pipeline JIKN99 8/4/1 1 9:45 
I 00-D-50:6 Tar drum J IPl 78 4/26/12 9:25 

aees 
Cesium-137 Cobalt-60 

pCi/L Q M DA pCi/L Q MDA 
12.5 u 37 8.61 u 36.1 

-5.76 u 47 .3 23.4 u 56.2 

-1.75 u 31.6 2.87 u 30.9 
-1. 16 u 6.48 -2 .8 1 u 5.99 

Cesium-137 Cobalt-60 

oCi/!! 0 M DA oCi/!! 0 M DA 
0.0663 0.013 0.0001 u 0.0 151 
-0.004 u 0.023 -0.0035 u 0.0242 

0.0313 u 0.0287 -0.001 u 0.02 14 

Niobium-94 Radium-226 

nCi/L 0 M DA oCi/L 0 MD A 
-4 .95 u 32.9 39.8 u 96.5 
4.64 u 44 -127 u 106 

2.4 u 6.62 -7.6 1 u 17.8 
Niobium-94 Radium-226 

oCi/1! 0 M DA pCi/!! 0 MD A 

Euro ~ium- 152 

pCi/L 0 MDA 
8.37 u 95.5 
-5. 18 u I 14 

5.75 u 79.5 

0.678 u 17.2 
Euro ~ium-152 

oCi/!! 0 MDA 
0.005 1 u 0.0337 
-0.0235 u 0.0537 

-0.0229 u 0.0548 

Ruthenium-106 
oCi/L Q M DA 
- 146 u 306 
-12 1 u 343 

8.45 u 284 
-21.1 u 54.3 
Ruthenium-1 06 

pCi/!! Q MDA 

N 
0 ...... 
vJ 

I 
0 ...... 
...... 



Table B-4. 10 -D-S : 0 06 In-Process s 
Sample Location HEIS Number Sample Date 

Sil"cr- 108m Zinc-65 

oCi/L 0 MDA oC i/L 0 M DA 
I 00-D-50:6 NW oad oioeline JI FL20 6/22/1 1 8:25 -26.5 u 85.8 
I 00-D-50 :6 NE pad pipeline JIFL21 6/22/1 1 9:40 -15. 1 u 94.7 
I 00-D-50:6 NE pad pipeline J I FL2 1-A 6/27/1 1 13:45 
I 00-D-50:6 SW pad pipeline J I FL22 7/ 14/ 11 14:30 14.8 u 68.9 

I 00-D-50 :6 Catch basi n J JIFL24 3/24/ 11 9: 15 -7.68 u 13.7 

Sample Location HEIS Number Sample Date 
Sil"er-108m Zi nc-65 

oCi/1! 0 MDA oCi/1! 0 MDA 
I 00-D-50:6 Pipeline scale JI FJ98 3/24/1 1 I 0:05 

I 00-D-50:6 Concrete pads JIFL25 3/22/1 1 8:45 
I 00-D-50:6 N central pad JIJWF2 6/23/ 11 7:55 

I 00-D-50:6 NW pad JIJWF3 6/23/1 1 8:00 

I 00-D-50:6 Wet Soil near leak JIK7D3 7/ 14/ 11 14:00 0.002 1 u 0.0 174 

I 00-D-50:6 SW oad oioclinc JIKN99 8/4/1 1 9:45 
I 00-D-50 :6 Tar drum J IPl 78 4/26/ 12 9:25 

Sample Location HEIS Number Samp le Date 
Techn etium-99 T ritium 

oCi/L 0 MDA pCi/L 0 M DA 
I 00-D-50 :6 NW oad oioclinc JI FL20 6/22/1 1 8:25 6.05 u IO.I 11 6 u 348 
I 00-D-50 :6 NE pad pipeline JIFL2 1 6/22/1 1 9:40 20.4 10. 1 124 u 365 
I 00-D-50 :6 NE pad pipeline J IFL2 1-A 6/27/ 11 13:45 
I 00-D-50:6 SW oad oioeline JIFL22 7/ 14/ 11 14:30 3.45 u 9.79 339 323 
I 00-D-50 :6 Catch basin J . J IFL24 3/24/ 11 9: 15 5.9 u IO. I 277 u 340 

Sample Location 1-I EIS Number Sample Date 
Tcchnetium-99 T ritium 

pCi/!! 0 MDA PCi/1! 0 MDA 
I 00-D-50:6 Pioeline scale JI FJ98 3/24/ 11 I 0:05 
I 00-D-50:6 Concrete pads J IFL25 3/22/1 1 8:45 
I 00-D-50:6 N central pad JIJWF2 6/23/ I I 7:55 
I 00-D-50:6 NW oad JIJWF3 6/23/1 1 8:00 
I 00-D-50:6 Wet Soil near leak JIK7D3 7/1 4/1 1 14 :00 
I 00-D-50:6 SW oad oioeline J IKN99 8/4/ 11 9:45 
I 00-D-50:6 Tar drum JIPl 78 4/26/ 12 9:25 

ampling Results (R adionuclides )(2 p ages) 
G ross alpha Gross beta Tota l beta radiostrontium 

oCi/L 0 MDA oCi/L 0 MDA nCi/L 0 MDA 
1.05 u 2.47 29.7 5.9 1.76 1.33 
2.9 1 1.2 1 57 6.64 0.379 u 1.24 

0. 15 u 1.96 15.4 4. 14 1.2 u 1.98 
4.55 2.54 38.5 4.74 0.864 u 1.9 

Gross alpha Gross beta Tota l beta radiostrontium 

iiCi/!! 0 MDA oCil!! 0 MDA oCi/1! 0 MDA 
2.99 u 6. 15 4.67 u 4 .86 -0.0663 u 0.326 
4.53 4.4 15.8 4.53 0.04 17 u 0.14 

Ca rbon-1 4 

oCi/L 0 MDA 
3.33 u 7.6 1 

6.48 u 7.59 

-2.9 1 u I 1.7 
2.65 u I I.I 

Carbon- 14 

oCi/!! 0 MDA 

Nickel-63 

oCi/L 0 MDA 

Nickel-63 

pCi/!! 0 MDA 
-2. 19 u 15.5 
15.8 15 .8 

::0 
(1) 

:< 
0 



Table 8-5. 100-D-S0:6 In-Process Sampling Results (Inorganic and TPH) (2 Pages) 

Sample Location 
Aluminum Antimony Arsenic Arsenic TC LP Barium BariumTC LP Bervllium 

HEIS Number Sample Date 
ml!/L ml!/L ml!/L ml!/L rnl!/L Q PQL Q PQL me/L Q PQL Q PQL me/L Q PQL Q PQL Q PQL 

I 00-D-50:6 NW pad pipeline JI FL20 6/22/ 11 0.069 0.018 0.0031 u 0.0031 0.0044 u 0.0044 0.023 0.0006 0.0005 u 0.0005 
I 00-D-50:6 NE pad pipeline J IFL21 6/22/1 1 5.6 MN 0.0 18 0.0031 u 0.003 1 0.0099 B 0.0044 0.065 0.0006 0.0005 u 0.0005 
I 00-D-50:6 NE oad pipel ine JIFL21-A 6/27/ 11 
I 00-D-50:6 SW pad pipeline JI FL22 7/ 14/ 11 0.38 0.0 18 0.003 1 u 0.003 1 0.0044 u 0.0044 0.0 19 0.0006 0.0005 u 0.0005 
I 00-D-50:6 Catch basin J JI FL24 3/24/ 11 8.2 0.0 18 0.003 1 u 0.003 1 0.01 I 0.0044 0.081 0.0006 0.0005 u 0.0005 

Sample Location HEIS Number Sample Date 
Aluminum Antimony Arsenic Arsenic TCLP Barium Barium TCLP Bervllium 

me/ki: Q PQL mi:/ki: Q POL ml!/ki: 0 POL ml!/L 0 POL mi:/ki: 0 PO L mi:/L 0 POL me/ke 0 PQL 
I 00-D-50:6 Pipeline scale JI FJ98 3/24/ 11 50 1 XN 7.6 5 1.9 42 .1 M 0.64 0.022 _ u _J_o.022 19.5 M 0.074 0.27 B I 0002 0.032 u 0.032 
I 00-D-50:6 Concrete pads JI FL25 3/22/ 11 8270 1.4 0.53 B 0.35 5.3 M 0.62 0.022 U I 0.022 108 0.07 1 0.99 B 0.002 0.031 u 0.03 1 
I 00-D-50:6 N centra l pad 

~- ~- 131 0.002 JIJWF2 6/23/ 11 3 160 M 1.9 31.2 0.46 4.6 0.79 0.022 u 0.022 79.8 M 0.091 0.44 0.047 B 0.04 
100-D-50:6 NW pad J IJWF3 6/23/ 11 5310 1.4 4 0.33 17.6 0.58 0.022 u I 0.022 66.2 0.067 0.44 B 0.002 0.029 u 0.029 
I 00-D-50:6 Wet Soi l near leak JI K7D3 7/14/ 11 6450 1.6 0.4 u 0.4 2.7 0.69 63 .3 0.079 0.12 B 0.034 
I 00-D-50:6 SW pad pipeline J IKN99 8/4/ 11 2030 7.3 0.36 u 0.36 0.74 B 0.62 0.022 u 0.022 1.6 B 0.36 0.019 BC 0.002 0. 16 u 0.16 
I 00-D-50:6 Tar drum JI P1 78 4/26/ 12 40.1 1.3 0.32 u 0.32 0.56 u 0.56 0.022 u 0.022 I. I 0.064 0.042 BC 0.002 0.028 u 0.028 

Sample Location HEIS Number Sample Date 
Boron Cadmium Cadmium TC LP Calcium Chromium Chromium TCLP Cobalt 

m•/L 0 PO L m• / L 0 POL me/L 0 POL me/L 0 PO L me/ L 0 PO L me/L 0 1 POL m• /L 0 PO L 
100-D-50:6 NW pad pipeline J IFL20 6/22/ 11 0.0005 u 0.0005 124 0.035 0.0009 B 0.0007 
I 00-D-50:6 NE pad pipeline J IFL2 1 6/22/ 11 0.0005 B 0.0005 11.3 0.035 0.0 14 0.0007 
I 00-D-50:6 NE oad oioeline JIFL21 -A 6/27/11 
100-D-50 :6 SW pad Pineline JIFL22 7/14/ 11 0.0005 u 0.0005 24.7 0.035 0.0021 0.0007 
I 00-D-50:6 Catch basin J JIFL24 3/24/11 0.0005 B 0.0005 12.1 0.034 0.044 0.0007 

Sample Location HEIS umber Sample Date 
Boron Cadmium Cadmium TCLP Calcium Chromium Chro mium TCLP Cobalt 

me/ke 0 POL me/k,, 0 POL ml'/L 0 POL m!'/ke 0 POL ml'/k,, 0 PO L me/L ol PO L me/ke 0 POL 
I 00-D-50:6 Pipeline scale JI FJ98 3/24/11 0.96 u 0.96 0.04 u 0.04 0 002 ~ U .l. 0.002 3260 M 13.8 255 0.057 _9.0032_ BM 0.003 22.7 M 0.098 
I 00-D-50:6 Concrete oads JI FL25 3/22/ 11 4.8 M 0.91 0.038 u 0.Q38 Q;_QQ.2 ~ 0002 75 100 X 13.1 10.8 0.054 0.003 ....J! 0.003 4.6 0.093 
I 00-D-50:6 N centra l nad JIJWF2 6/23/11 1.2 u 1.2 3.5 0.049 0.002 U 0.002 11200 MN 16.9 8300 0.69 0.093- B 0.003 29.9 0.12 
100-D-50:6 NW pad J IJWF3 6/23/ 1 I 1.8 0.86 0.6 0.036 0.002 u 0.002 14300 12.4 977 0.051 0.041 _\Lj 0.003 26.8 0.088 

;-
I 00-D-50:6 Wet Soil near leak JIK7D3 7/ 14/ 11 1.5 B I 0.12 B 0.043 12000 14.7 32.1 M 0.06 1 7.7 X 0.1 
100-D-50:6 SW pad Pioeline J IKN99 8/4/ 11 0.93 UN 0.93 2 0.039 0.066 I B 0.002 521 66.6 3.4 0.055 0.0056 !J[t_0.0()_3 0.58 B 0.095 
I 00-D-50:6 Tar drum JI P l 78 4/26/ 12 0.83 u 0.83 0.035 u 0.035 0.002 u I 0.002 103 11.9 0.21 C 0.049 0.003 U 0.003 0.12 B 0.085 

Sa mple Location HEIS Number Sample Date 
Cooner Hexavalent Chromium Iron Lead Lead TC LP Maenesium Maneanese 

me/L 0 POL me/L 0 POL ml'/L 0 POL ml'/ L 0 PO L me/L 0 POL me/L 0 POL me/L 0 PO L 
I 00-D-50:6 NW pad pipeline JIFL20 6/22/ 11 0.0014 u 0 .00 14 0.003 7 u 0.0037 2.4 0.022 0.0026 u 0.0026 9.1 0.01 I 0.24 0.0003 
I 00-D-50:6 NE oad nine line J I FL2 1 6/22/ 11 0.0 19 0.00 14 0.024 0.0037 8.7 0.022 0.014 0.0026 3.6 0.01 1 0.2 0.0003 
I 00-D-50:6 NE oad pipeli ne J I FL21-A 6/27/ 11 
100-D-50:6 SW pad pipeline JIFL22 7/14/ 11 0.0022 B 0.00 14 0.0037 u 0.0037 0.56 0.022 0.0026 u 0.0026 2.5 0.0 1 I 0.038 0.0003 
I 00-D-50:6 Catch basin J JIFL24 3/24/1 1 0.025 0.00 14 0.002 u 0.002 12.4 0.022 0.02 0.0026 4.8 0.01 I 0.28 0.0003 

Sample Location HEIS Number Sample Date 
Cooner Hexavalent Chromium Iron Lead Lead TCLP Maenesium Ma ne:anese 

ml!/ke 0 POL me/ke 0 POL me/ke 0 PO L m a/1,a 0 PO L me/ L 0 POL me/ke 0 PO L me/ke 0 POL 
I 00-D-50:6 Pi oeline scale JI FJ98 3/24/ 11 284 M 0.2 1 0.298 0. 154 397000 18.5 8.8 1.3 0.:-013 ___ u 0.013 57 1 X 3.6 1790 0.098 
I 00-D-50:6 Concrete pads J I FL25 3/22/ 11 15.4 0.2 0.784 0.153 15200 X 3.5 7.2 0.25 0.013 u --0:-01 3 4250 X 3.4 215 0.093 
I 00-D-50:6 N centra l pad JIJWF2 6/23/ 11 76.4 N 0.26 28 0.153 498000 45 .5 97.6 MN 0.32 0.013 u 0.013 583 X 4.4 833 0.12 
100-D-50:6 NW nad J IJ WF3 6/23/1 I 80.3 0. 19 4.9 0.154 126000 33.3 28.2 0.24 0.037 B 0.013 2980 X 3.2 569 0.088 
I 00-D-50:6 Wet Soil near leak JI K7D3 7/14/ 11 15.7 0.23 0.155 u 0.155 23200 4 15.9 0.28 3850 3.9 268 0.1 
100-D-50:6 SW pad pipeline JIKN99 8/4/1 1 3.2 0.2 1 0.155 u 0.155 73 70 18 32.9 1.3 o.49T' B l"o.ou 334 X 3.5 231 0.095 
I 00-D-50:6 Tar drum JI Pl78 4/26/ 12 0.41 BC 0.18 145 3.2 0.36 B 0.23 0.0 13 u 0.013 25.8 3.1 2 0.085 

Ctj 
I 

00 



Table B-5. 100-D-50:6 In-Process Sampling Results (Inorganic and TPH) (2 Pages) 

Sample Location H EIS umber ample Da te 
Mercury Mercurv TCLP Molybdenum Nickel Potassium Selenium Selenium TC LP 

me/L 0 POL me/L 0 PO L me/L 0 PO L me/L 0 PO L me/ L 0 POL me/ L 0 PO L m,./ L 0 POL 
I 00-D-50:6 N W oad oioeline J I FL20 6/22/ 11 3E-OS u 3E-05 0.0028 B 0.0013 25 .5 0 .24 0.0074 B 0.0049 
I 00-D-50:6 NE oad oioclinc JIFL2 1 6/22/11 0.0012 3E-OS 0.0088 B 0.0013 52 .6 0.24 0.0049 u 0.0049 
I 00-D-50 :6 NE oad oioe line JIFL21-A 6/27/11 
I 00-D-50:6 SW oad oioelinc JI FL22 7/ 14/ 11 3E-OS u 3E-05 0.0014 B 0.0013 14.6 0 .24 0 .0049 u 0.0049 
I 00-D-50:6 Catch basin J JI FL24 3/24/11 0.0001 B 3E-05 0.012 B 0.0013 33 .6 0.24 0 .0049 u 0.0049 

Sa mple Loca tion H EIS umber ample Date 
Mercury Mercury TCLP Molybdenum Nickel Potassium Selenium Selenium TCLP 

m a/1:o 0 PO L rno/L 0 POL m•/k• 0 POL m•lb 0 POL me/ke 0 POL m•lk• 0 POL me/L 0 POL 
I 00-D-50 :6 Piocline scale JI FJ98 3/24/ 11 0.73 MN 0.027 3E-05 l U I 3E-05 43 .6 0 .25 11 7 XN 0. 12 77.6 BM 40 4.2 u 4.2 0.038 1-¾- 00~ 
I 00-D-50:6 Concrete oads JIFL25 3/22/ 11 0.058 MN 0.0058 3E-05 l--U J E-05 0.79 BM 0.24 7.4 X 0. 11 1010 38 .2 0 .96 0 .8 0 .028 B 0.024 
I 00-D-50:6 N centra l oad JIJWF2 6/23/11 11.4 0. 14 3E-05 u 3E-05 7. 1 0.31 79.5 0 .15 66.6 B 49.1 I u I 0 .024 u I 0.024 
100-D-50:6 NW oad JIJWF3 6/23/ 11 1.9 0.05 3E-05 I UN 3E-05 3. I 0 .23 82 0. 11 946 36 0 .75 u 0.75 0.024 u 0.024 1 
I 00-D-50 :6 Wet Soil near leak JIK7D3 7/ 14/ 11 0.031 M 0.006 0.44 B 0 .27 11.3 0 .13 1020 42 .9 0.9 u 0.9 
100-D-50:6 SW oad oiocline JJKN99 8/4/1 I 1.2 0 .028 3Jo-05 I u 3E-05 - 0.25 u 0.25 2.7 B 0.12 194 u 194 0 .8 1 u 0.81 0014 I u 

1 
0.024 ] 

I 00-D-50:6 Tar drum JI Pl 78 4/26/12 0.0066 u 0.0066 6E-05 BC 3E-05 0.22 u 0.22 5.6 0.1 34 .7 u 34.7 0.75 B 0.73 0.Q.24 U 0.024 

Sample Location I-I EIS Number Sample Date 
Silicon Silver Silver TC LP Sodium Uranium Uranium Vanadium 

m!'/L 0 PO L Dl!'/L 0 POL mP/L 0 PO L mP/L 0 PO L rnP/ L 0 POL mo/ L 0 POL rn• / L 0 PO L 
100-D-50:6 NW oad oioeline JI FL20 6/22/ 11 1.3 0.035 0 .0009 u 0.0009 10 1 0.092 5E-05 BM 2E-05 0.00 1 I u 0.001 I 
I 00-D-50:6 NE pad pipeline JIFL21 6/22/11 21.8 N 0.035 0.0009 u 0.0009 403 0.092 0.003 1 2E-05 0.02 1 0.001 I 
I 00-D-50:6 NE oad oioeline JIFL21-A 6/27/ 1 I 
I 00-D-50:6 SW oad oipeline JIFL22 7/14/ 11 3 .6 0.035 0.001 I BC 0.0009 184 0.092 7E-05 BC 2E-05 0.0014 B 0.00 1 I 
I 00-D-50:6 Catch basin J JIFL24 3/24/11 27.6 0 .03 5 0.0009 u 0.0009 IOI 0.092 0.0009 B 2E-05 0.025 0.0011 

Sample Location HEIS Number Sample Date 
Silicon Silver Silver TC LP Sodium Uranium Uranium Vanadium 

mPfk• 0 POL me/ke 0 PO L me/L 0 POL me/ke 0 POL me /ke 0 POL m,./k,. 0 POL me/ke 0 POL 
I 00-D-50 :6 Pipe line scale JI FJ98 3/24/1 I 273 5.5 1.2 M 0.16 0.004 u 0.004 264 N 57.6 0.0 127 u 0.342 14.4 M 0.092 
I 00-D-50:6 Concrete oads JIFL25 3/22/11 163 5.3 0 .15 u 0.15 0.0041 u 0.004 580 M 55 0.167 u 0.341 40.1 0.088 
I 00-D-50:6 N centra l oad JJJWF2 6/23/1 I 804 N 6.8 1.6 0.19 0 .0051 B1 0.004 287 N 70.7 31.9 M 0. 11 
I 00-D-50:6 NW oad JIJWF3 6/23/1 I 272 5 0.74 0.14 0.0051 B 0.004 544 5 1.7 52.4 0.082 
I 00-D-50 :6 Wet Soi l near leak JIK7D3 7/ 14/1 1 357 N 5.9 0.17 u 0.17 376 61.7 46.6 0.098 
I 00-D-50:6 SW oad oioeline JIKN99 8/4/ 11 120 N 26.7 0.15 u 0.15 0 .004 ,- LJ I 0.004 279 u 279 0.7 B 0.089 
I 00-D-50:6 Tar drum JI P 178 4/26/ 12 32.3 4 .8 0. 14 u 0.14 o.oo,u U _l_Q:.2_04 50 u 50 9.8 0.08 

Sample Location H EIS Number Sample Date 
Zinc Total ore.anic carbon TPI-I - Diesel TPH - Diesel EXT 

m!!IL 0 POL melL 0 POL ue/ L 0 POL uelL 0 POL 
I 00-D-50:6 NW oad oiocline JI FL20 6/22/ 1 I 0.0045 u 0.0045 1.2 0.16 
I 00-D-50:6 NE oad oioeline JIFL2 1 6/22/1 1 0.035 0.0045 IQ. I 0. 16 
I 00-D-50:6 NE oad pipeline JIFL21-A 6/27/11 
I 00-D-50:6 SW oad oiocline JI FL22 7/ 14/ 11 0.0045 u 0.0045 4.3 0.16 
I 00-D-50 :6 Catch basin J JIFL24 3/24/1 I 0.063 0.0045 5. I 0. 16 

Sa m11le Location I-I EIS umber Sa mple Date 
Zinc Total or2a nic carbon TPH - Diesel T PH - Diesel EXT 

m!!ik" 0 POL me/ke 0 PO L ue/ke 0 POL ue/ke 0 PO L 
I 00-D-50 :6 Piocline scale JI FJ98 3/24/ 11 28.7 0.39 
I 00-D-50 :6 Concrete pads JI FL25 3/22/ 11 71 XN 0.37 
I 00-D-50 :6 N centra l oad JIJWF2 6/23/ 11 228 X 0.48 
I 00-D-50:6 NW oad JIJWF3 6/23/11 81.2 X 0.35 
I 00-D-50 :6 Wet Soil near leak JJK7D3 7/ 14/11 58.7 N 0.42 
100-D-50:6 SW oad oioeline JJKN99 8/4/1 I 269 1.9 
I 00-D-50:6 Tar drum JJPJ 78 4/26/12 I C 0.34 4E+07 200000 IE+08 N 300000 

~ 
< 
0 
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Ammonia Bro,njde Chloride Cyanide Fluoride Nitro en in Nitrate Nitro en in Nitrite 
Sample Location HE IS Number Sample Date 

Q PQL Q PQL me/L Q PQL me/L Q PQ L me/L Q PQL me/ L Q PQ L me/L Q PQL me/ L me/L 
I 00-D-50:6 NW pad pipeline J IFL20 6/22/ 11 0. 15 NM 0.022 0. 18 B 0. 11 14.1 0.25 0 .002 u 0.002 0 .76 M 0.06 0.042 u 0.042 0.049 u 0.049 

100-D-50: 6 NE pad pipeline JI FL2 1 6/22/ 11 0.068 B 0 .022 0. 11 u 0. 11 8.9 0.25 0.002 u 0.002 1.1 0.06 0.54 0.042 0.049 u 0.049 

I 00-D-50:6 NE pad pipeline JI FL2 1-A 6/27/ 11 
I 00-D-50:6 SW pad pipeline J I FL22 7/1 4/ 11 0.056 BMN 0.022 0.14 B 0.11 12.9 0 .25 0.002 u 0.002 I 0 .06 0.042 u 0.042 0 .049 u 0.049 

100-D-50 :6 Catch basin J JIFL24 3/24/ 11 0.086 BNC 0.022 0. 11 u 0. 11 4 0.25 0.002 u 0.002 0. 1 B 0.06 5.7 0.042 0.049 u 0.049 

Ammonia Bromide Chloride Cvanide Fluoride Nitro en in Nitrate Nitro 1?: t n in Nitrite 
Sample Location HEIS Number Sample Date 

PQL Q PQL me/ke Q PQL me/ke 0 PQL me/ke Q POL me/ke Q PQL me/ke Q PQL me/ke Q me/ke 
I 00-D-50 :6 Pipeline scale JI FJ98 3/24/1 1 
I 00-D-50:6 Concrete pads JI FL25 3/22/ 11 
I 00-D-50:6 N central pad J IJWF2 6/23/ 11 0 .48 u 0.48 4.6 B 2.4 7.6 N I 0.6 B 0.39 0.41 u 0.41 

I 00-D-50:6 NW pad J IJWF3 6/23/ 1 I 0 .3 9 u 0.39 10.7 2 0.83 u 0.83 0 .32 u 0.32 0.34 u 0.34 

I 00-D-50:6 Wet Soil near leak J I K7D3 7/1 4/ 1 I 0 .43 u 0.43 5.1 BC 2.2 0.92 UN 0 .92 I B 0.35 0.38 u 0.38 

I 00-D-50:6 SW pad pipeline J I KN99 8/4/ 11 0 .39 u 0.39 15.3 2 0.82 u 0.82 0.3 1 B 0.3 1 0.34 u 0.34 

I 00-D-50:6 Tar drum J IP 178 4/26/ 12 0 .38 u 0.38 10 2 0.8 1 u 0.8 1 0 .35 B 0.3 1 0.33 u 0.33 

Nitrogen in Nitrite and Phosphorous in 
Sulfa te 

Percent mois ture (wet 
pH Measurement Specific Conductance Total dissolved solids 

Sample Location HEIS Number Sample Da te Nitrate nhosphate sample) 

me/L 0 POL me/L 0 POL me/L 0 POL pH 0 POL uS/cm 0 POL m• / L 0 PO L 
I 00-D-50 :6 NW pad pipeline JI FL20 6/22/ 1 I 0.02 BMN 0.019 0 .19 u 0.19 558 D 4.6 6.9 1 0 .1 I 140 2 840 9 .4 
I 00-D-50:6 NE oad oioeline JI FL2 1 6/22/ 11 0.5 1 0.019 0 .19 u 0. 19 107 D 1.2 9.3 1 0 .1 1670 2 1160 9.4 
I 00-D-50:6 NE pad oioeline JIFL2 1-A 6/27/ 11 :: 

I 00-D-50:6 SW oad oineline JI FL22 7/1 4/ 11 0.0 19 UN 0.0 19 0. 19 u 0.19 398 D 2.3 9.32 0 .1 983 2 1060 9.4 
I 00-D-50:6 Catch basin J JI FL24 3/24/ 11 6.2 0.019 0 .28 B 0.19 22.5 0.23 8.88 0.1 556 2 809 4.7 

Nitrogen in Nitrite and Phosphorous in 
Sulfate 

Percent moisture (wet 
pH Measurement Specific Conductance Total dissolved solids 

Sample Location HEIS Number Sample Date Nitrate Phos ohate sample 

me/ke 0 POL me/ke 0 POL me/ke 0 POL % 0 POL pH 0 PO L 
I 00-D-50:6 Pipeline scale JIFJ 98 3/24/11 10.1 0 
I 00-D-50:6 Concrete oads J IFL25 3/22/ 11 7.5 0 

, __ 

I 00-D-50:6 N central oad JIJWF2 6/23/ 11 0.65 B 0 .37 1.5 UN 1.5 675 ND 10.7 19 0 8.09 0.0 1 
100-D-50:6 NW pad JIJWF3 6/23/ 11 0.36 B 0 .3 1.2 u 1.2 162 1.7 2.5 0 9.68 0.0 1 

I 00-D-50:6 Wet Soil near leak J I K7D3 7/1 4/ 11 0.4 1 B 0.34 1.4 UN 1.4 107 1.9 10.6 0 I I 0 .0 1 

I 00-D-50:6 SW pad pipeline JIKN99 8/4/ 11 0.3 1 u 0.3 1 1.2 u 1.2 8. 1 1.7 2 0 8.68 0 .0 1 
100-D-50:6 Tar drum JI P 178 4/26/12 0.75 0 .3 1.2 u 1.2 22 1.7 8.9 1 0 .0 1 

to 
I -0 



Attachment to Waste Site Reclassification Form 201 3-011 Rev. 0 

T able B-7. I 00 -D-50:6 In-Process Sampling Results (Organics) (5 Pages) 
J1 FL20 Jl FL21 J1 FL21-A J1 FL22 J1 FL24 J1 FJ98 

Co nstituent 6/22/ 11 8: 25 6/22/ 11 9:40 6/27/ 11 13 :45 7/ 14/ 11 14:30 3/24/ 11 9:15 3/24/ 11 10:05 

u!!/L 0 POL u!!/L 0 POL u!!/L 0 POL ul!/L 0 POL ul!/L 0 PO L uo/kg 0 PO L 
PAHs 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 
Benzo( a )nvrene 

Benzo(b)0uoranthene 

Benzo(2hi)Pervlene 
Benzo(k)0uoranthene I I 
Chrvsene 

Dibenzf a,h lanthracene 

Fluoranthene 

Fluorene 

lndeno( 1,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 

Pyrene 
PCBs 

Aroclor- 10 16 0. 13 u 0. 13 0. 13 u 0.13 0. 13 u 0. 13 0.15 u 0. 15 

Aroclor- 1221 0.22 u 0.22 0.22 u 0.22 0.22 u 0.22 0.25 u 0.25 

Aroclor- 1232 0. 17 u 0.17 0. 17 u 0. 17 0.17 u 0.17 0.2 u 0.2 

Aroclor- 1242 0. 11 u 0.11 0. 11 u 0.1 1 0. 11 u 0. 11 0. 12 u 0.12 

Aroclor- 1248 0.096 u 0.096 0.094 u 0.094 0.096 u 0.096 0. 11 u 0.11 

Aroclor- 1254 0. 12 u 0.12 0. 12 u 0. 12 0.12 u 0. 12 0.13 u 0.13 

Aroclor-1260 0. 17 u 0.17 0.17 u 0.17 0.17 u 0. 17 0.19 u 0.19 
SVOCs 

1,2,4-Trichlorobenzene 0.29 u 0.29 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 0.33 u 0.33 0.33 u 0.33 0.33 u 0.3 3 0.33 u 0.33 

2,4,5-Trichloroohenol 
2,4,6-Trichlorophenol 0.3 u 0.3 

2,4-Dichloroohenol 
2,4-Dimethylphenol 

2,4-Dinitroohenol 

2,4-Dinitrotoluene 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 

2,6-Dinitrotoluene 
2-Ch loronaphthalene 

2-Chloroohenol 2 u 2 

2-Methylnaphthalene 0.3 u 0.3 

2-Methvlohenol (cresol , o-) 1 u I I u I 1 u 1 1 u I 

2-Nitroani line 

2-Nitroohenol 
3+4 Methvlphenol (cresol, m+ol 0.26 u 0.26 0.26 u 0.26 0.26 u 0.26 0.26 u 0.26 

3,3'-Dichlorobenzidine 

3-Nitroaniline 
4,6-Dinitro-2-methvlphenol 

4-Bromophenylphenyl ether 

4-Chloro-3-methylphenol 2.5 u 2.5 

4-Chloroani line 
4-Ch lorophenylphenv l ether 

4-Nitroani line 
4-Nitrop henol 1.3 u 1.3 
Acenaphthene 0.29 u 0.29 

Acenaohthvlene 
Acetophenone 0.25 u 0.25 0.25 u 0.25 0.25 u 0.25 0.25 u 0.25 

Anthracene 0.43 u 0.43 

Benzo( a)anthracene 

Benzo( a )nvrene 

Benzo(b)0uoranthene 

Benzo(ghi)perylene 

Bcnzo(k)nuoranthene 
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Table B-7. 100-D-50:6 In-Process Sampling Results (Organics) (5 Pa!!es) 
JI FL20 JI FL2 1 JI FL21-A JI FL22 JI FL24 JI FJ98 

Constituent 6/22/ 11 8 :25 6/22/11 9:40 6/27/ 11 13:45 7/14/ 11 14:30 3/24/ 11 9: 15 3/24/ 11 10:05 

ue/L Q PQ L ug/L Q PO L U!!/L 0 POL u!!IL 0 PO L u!!/L 0 POL u!!/ke l 0 PQ L 

SVOCs 

Benzvl alcohol 0.34 J 0.24 0.24 u 0.24 8.5 JB 0.24 0.24 u 0.24 

Bis(2-cWoro- l-methylethyl)ether 
Bis(2-Chloroethoxv)methane 

Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 

Burvlbemvlohthalate 
Carbazole 0.44 u 0.44 

Chrvsene 
Di-n-butylphthalate 

Di-n-ocrvlohthalate 0.36 u 0.36 0.36 u 0.36 0.36 u 0.36 0.36 u 0.36 

Dibenzf a,h l anthracene 
Dibenzofuran 
Diethyl ohthalate 
Dimethyl phthalate 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocvclooentadiene 

Hexachloroethane 2. 1 u 2.1 2.1 u 2. 1 2.2 u 2.2 2.2 u 2.2 

Jndeno( 1,2,3 -cd)ovrene 
lsophorone 
N-N itroso-di-n-diproovlamine 0.36 u 0.36 
N-Nitrosodimethylamine 0.3 u 0.3 0.3 u 0.3 0.3 u 0 .3 0.3 u 0.3 

N-N itrosodiphenylamine 
Naphthalene 0.3 u 0.3 0.3 u 0.3 0.3 u 0.3 0.3 u 0.3 

Nitrobenzene 
Pentachloroohenol 20 u 20 
Phenanthrene 

Phenol 2 u 2 
Pyrene 0.64 J 0.38 
Triburvl ohosohate 1.2 u 1.2 1.2 u 1.2 1.2 u 1.2 1.2 u 1.2 

v o es 

I, I, I-Trichloroethane 0.16 u 0.16 0.16 u 0.16 0. 16 u 0.16 0.16 u 0.16 

I, 1,2-Trichloroethane 0.27 u 0.27 0.27 u 0.27 0.27 u 0.27 0.27 u 0.27 

I, 1-Dichloroethane 0.22 u 0.22 0.22 u 0.22 0.22 u 0.22 0.22 u 0.22 
I, 1-Dichloroethene 0.23 u 0.23 0.23 u 0.23 0.23 u 0.23 0.23 u 0.23 
1,2-Dichl oroethane 0. 13 u 0. 13 0. 13 u 0. 13 0. 13 u 0.13 0. 13 u 0. 13 
1,4-Dichlorobenzene 0.16 u 0.16 0. 16 u 0.16 0.16 u 0.16 0.16 u 0.16 

1-Butanol 17 u 17 17 u 17 17 u 17 17 u I 7 
2-B utanone 2 u 2 2 u 2 2 u 2 2 u 2 

2-Hexanone 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
2-Pentanone I u I I u I I u I I u I 
4-Methyl-2-Pentanone 0.98 u 0.98 0.98 u 0.98 0.98 u 0.98 0.98 u 0.98 
Acetone 2.9 J 1.9 1.9 u 1.9 2.9 J 1.9 1.9 u 1.9 
Benzene 0. 16 u 0.16 0. 16 u 0.16 0.16 u 0.16 0. 16 u 0.16 
Carbon disu.lfide 0.45 u 0.45 0.45 u 0.45 0.45 u 0.45 0.45 u 0.45 
Carbon tetrachloride 0.19 u 0. 19 0. 19 u 0.1 9 0. 19 u 0.19 0. 19 u 0. 19 
Chlorobenzene 0.17 u 0. 17 0. 17 u 0.17 0. 17 u 0.17 0. 17 u 0.17 
Chloroform 0.16 u 0.16 0.16 u 0.16 0.16 u 0.16 0.16 u 0.16 
cis- 1,2-Dichloroethylene 0.15 u 0. 15 0. 15 u 0. 15 0.15 u 0.15 0.15 u 0.15 
Ethyl cyanide 3.7 u 3.7 3.7 u 3.7 3.7 u 3.7 3.7 u 3.7 
Methylenech loride 0.32 u 0.32 0.32 u 0.32 0.32 u 0.32 0.32 u 0.32 
Tetrachloroethene 0.2 u 0.2 0.2 u 0.2 0.2 u 0.2 0.2 u 0.2 
Tetrahydrofuran 2 u 2 2 u 2 2 u 2 2 u 2 
Toluene 0.17 u 0.17 0.17 u 0.17 0.32 J 0.17 4.2 0.17 
trans- 1,2-Dichloroethylene 0.15 u 0. 15 0.15 u 0.15 0.15 u 0. 15 0.15 u 0.15 
Trichloroethene 0.16 u 0. 16 0.16 u 0. 16 0.16 u 0. 16 0. 16 u 0. 16 
Vinyl chloride 0.1 u 0.1 0. 1 u 0.1 0. 1 u 0. 1 0.1 u 0.1 
Xvlenes (total) 0.19 u 0.19 0.19 u 0.19 0.19 u 0. 19 0.19 u 0.19 
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T able B-7. 1 00 -D-50:6 In-Process Sampling Results (Organics) (5 Pages) 
J1FL25 J1JWF2 J1JWF3 J1K7D3 J1 KN99 J1P178 

Constituent 3/22/11 8:45 6/23/ 11 7:55 6/23/11 8:00 7/14/ 11 14 :00 8/4/11 9:45 4/26/ 12 9:25 
ue/ke 0 POL ue/ke 0 POL u!!/ke 0 POL u!!/kol 0 POL uo/k• 0 POL uv/ke 0 POL 

PAHs 
Acenaohthene 120 u 120 

Acenaphthvlene 11 0 UN I 10 
Anthracene 36 UN 36 
Benzo(a)anthracene 38 UN 38 
Benzo(a 1nvrene 76 UN 76 
Benzo(b )fluoranthene 50 UN 50 
Benzo( 2hi)oervlene 85 UN 85 
Benzo(k)fluoranthene 47 !IN 47 
Chrvsene 57 UN 57 
Dibenzf a,h ]anthracene 130 UN 130 

Fluoranthene 150 UN 150 

Fluorene 63 UN 63 
lndeno( 1,2 ,3-cd)ovrene 140 UN 140 
Naphtha lene 140 UN 140 

Phenanthrene 140 UN 140 
Pyrene 140 UN 140 

PCBs 
Aroc lor- 10 I 6 3 u 3 3000 UD 3000 

Aroc lor-1221 8.8 u 8.8 9200 UD 9200 

Aroclor-1232 2.2 u 2.2 3000 UD 3000 

Aroclor- 1242 5.1 u 5. 1 5400 UD 5400 

Aroclor- 1248 5.1 u 5.1 3300 UD 3300 

Aroclor-1254 2.9 u 2.9 3300 UD 3300 

Aroclor- 1260 2.9 u 2.9 1600 UD 1600 

SVOCs 
1,2,4-Trichlorobenzene 3 1 u 3 1 ! 70000 UD 170000 

1,2-Dichlorobenzene 24 u 24 130000 UD 130000 

1,3-Dichlorobenzene 13 u 13 7 1000 UD 7 1000 

1,4-Dichlorobenzene 15 u 15 8 1000 UD 8 1000 

2,4,5-Trichlorophenol II u II 59000 UD 59000 

2,4,6-Trichloroohenol II u II 59000 UD 59000 

2,4-Dichloroohenol II u II 59000 UD 59000 

2,4-Dimethvlohenol 73 u 73 390000 UD 390000 

2,4-Dini troohenol 370 u 370 1900000 UD 2E+06 

2,4-Dinitrotoluene 73 u 73 390000 UD 390000 

2,6-Dinitrotoluene 3 1 u 3 1 170000 UD 170000 

2-Chloronaphthalene II u II 59000 UD 59000 

2-Chloroohenol 23 u 23 120000 UD 120000 

2-Methylnaphthalene 2 1 u 2 1 11 0000 UD I 10000 

2-Methvlohenol (cresol, o-) 14 u 14 77000 UD 77000 

2-Nitroaniline 55 u 55 300000 UD 300000 

2-Nitroohenol II u II 59000 UD 59000 

3+4 Methylphenol (cresol, m+o) 36 u 36 190000 UD 190000 

3,3'-Dichlorobenzidine 99 u 99 530000 UD 530000 

3-NitToaniline 8 1 u 8 1 430000 UD 430000 

4,6-Dinitro-2-methylphenol 360 u 360 1900000 UD 2 E+06 

4-Bromophenylphenvl ether 2 ! u 2 1 l !0000 UD 110000 

4-Chloro-3-melhvlohenol 73 u 73 390000 UD 390000 

4-Chloroaniline 90 u 90 490000 UD 490000 

4-Chlorophenvlohenv 1 ether 23 u 23 120000 UD 120000 

4-Nitroani line 80 u 80 430000 UD 430000 

4-Nitrophenol 11 0 u 11 0 570000 UD 570000 

Acenaphthene 11 u 11 59000 UD 59000 

Acenaohthv Jene 19 u 19 !00000 UD 100000 

Acetophenone 

Anthracene 23 J 19 100000 UD 100000 

Benzo(a)anthracene 5 1 J 22 120000 UD 120000 

Benzo(a)ovrene 37 J 22 120000 UD 120000 

Benzo(b )fluoranthene 72 JX 29 160000 UD 160000 

Benzo(ghi)perylene 26 J 18 94000 UD 94000 

Benzo(k)flu oranthene 44 ux 44 240000 UD 240000 
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Table 8-7. 100-D-50:6 In-Process Samnlin11 Results (Qr11anics) (5 Pa11esl 
J IFL25 JIJWF2 J IJWF3 JI K7O3 JIKN99 J IP l 78 

Constituent 3/22/ 11 8:45 6/23/11 7:55 6/23/11 8:00 7/ 14/11 14:00 8/4/ 11 9:45 4/26/ 12 9:25 

ul!fke l Q PQL ue/kel Q PQL U!!/k;, l 0 PQL U!'/k• Q POL UP/~ Q PQL u<'/ke Q PQL 

SVOCs 

Benzyl alcohol 

Bis(2-chloro- 1-metbylethyl)ether 25 u 25 140000 UD 140000 

Bis(2-Chloroethoxv)methane 25 u 25 140000 UD 140000 

Bis(2-chloroethyl) ether 18 u 18 98000 UD 98000 

Bis(2-ethylhexyl) pbthalate 51 u 5 1 450000 JBD 280000 

Butvlbenzvlphthalate 47 u 47 260000 UD 260000 

Carbazole 40 u 40 220000 UD 220000 

Chrvsene 56 J 30 160000 UD 160000 

Di-n-butvlphthalate 32 u 32 170000 UD 170000 

Di-n-octylphthalate 16 u 16 85000 UD 85000 

Dibenzf a,h lanthracene 21 u 21 110000 UD 11 0000 

Dibenzofuran 22 u 22 120000 UD 120000 

Diethyl phthalate 29 u 29 150000 UD 150000 

Dimethvl ohthalate 25 u 25 140000 UD 140000 

Fluoranthene 89 J 40 220000 UD 220000 

Fluorene 20 u 20 110000 UD I 10000 

Hexachlorobenzene 32 u 32 170000 UD 170000 

Hexachlorobutadiene II u II 59000 UD 59000 

Hexachlorocyclopentadiene 55 u 55 300000 UD 300000 

Hexachloroethane 24 u 24 130000 UD 130000 
lndeno(l ,2,3-cdlnvrene 24 u 24 130000 UD 130000 

lsoohorone 19 u 19 100000 UD 100000 

N-Nitroso-di-n-diorooylamine 34 u 34 180000 UD 180000 

IN-N itrosodimethylamine 

N-Nitrosodiohenylamine 23 u 23 120000 UD 120000 

Naphthalene 34 u 34 180000 UD 180000 

Nitrobenzene 24 u 24 130000 UD 130000 
Pentach lorophenol 360 u 360 1900000 UD 2E+06 

Phenanthrene 81 J 19 100000 UD 100000 

Phenol 20 u 20 110000 UD 110000 

Pyrene 76 J 13 71000 UD 7 1000 
Tributvl phosphate 

voes 
I , I , I-Trichloroethane 

I , 1,2-Trichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

1,2-Dichloroetbane 

1,4-Dichlorobenzene 

1-Butanol 
2-Butanone 

2-Hexanone 
2-Pentanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 
Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

cis- 1,2-Dichloroethvlene 

Ethyl cyanide 

Methylenechloride 

Tetrachloroethene 

Tetrahydrofuran 

Toluene 

trans-1 ,2-Dichloroethylene 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 
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Table B-7. 100-D-50:6 In-Process Sampling Results (Organics) (5 Pages) 
J1R936 (S) J1R937 (W) J1R938 (N) J1R939 (E) 

Constituent 1/14/13 8:45 1/14/13 8:45 1/14/13 8:45 1/14/13 8:45 
ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL 

PAHs 
Acenaphthene 200 X 10 11 u 11 480 X 11 2600 DX 51 
Acenaphthylene 9.3 u 9.3 9.5 u 9.5 9.5 u 9.5 46 UD 46 

Anthracene 220 3.2 13 J 3.2 610 3.2 4100 D 16 
Benzo(a)anthracene 700 N 3.3 51 3.4 1600 3.4 5900 D 16 
Benzo(a)pyrene 500 6.6 31 6.8 1100 6.8 3200 D 33 
Benzo(b )fluoranthene 560 X 4.3 39 X 4.4 1300 X 4.4 4600 DX 22 
Benzo(ghi)perylene 330 7.4 14 JX 7.6 750 7.6 2600 D 37 
Benzo(k)fluoranthene 190 4.1 15 J 4.2 410 4.2 1500 D 20 
Chrysene 5880 5.0 35 J 5.1 1300 5.1 5100 DX 25 
Dibenz[ a,h ]anthracene 89 X 11 12 u 12 190 X 12 700 DX 57 
Fluoranthene 1100 N 13 77 14 2300 14 11000 D 67 
Fluorene 130 5.5 5.6 u 5.6 350 5.6 3000 D 27 
Indeno( 1,2,3-cd)pyrene 340 N 12 35 13 790 13 2700 D 62 
Naphthalene 12 u 12 13 u 13 13 u 13 1600 D 62 
Phenanthrene 600 N 12 40 J 13 1500 13 11000 D 62 
Pyrene 1200 N 12 82 13 2300 13 11000 D 62 

J1RC25 (S) J1RC26 (N) J1RC27 (E) 
Constituent 1/24/13 8:45 1/24/13 8:45 1/24/13 8:45 

u2/ k2 Q PQL u2/k2 Q PQL u2/k2 Q PQL 
PAHs 

Acenaphthene 10 u 10 9.8 u 9.8 10 X 11 
Acenaphthylene 9.4 u 9.4 8.9 u 8.9 9.3 u 9.5 

Anthracene 3.2 u 3.2 3.0 u 3 3.2 3.2 
Benzo( a )anthracene 3.3 u 3.3 3.1 u 3.1 3.3 3.4 
Benzo(a)pyrene 6.7 u 6.7 6.3 u 6.3 6.6 6.8 
Benzo(b )fluoranthene 4.4 u 4.4 4.1 u 4.1 4.3 X 4.4 
Benzo(ghi)perylene 7.5 u 7.5 7.1 u 7.1 7.4 7.6 
Benzo(k)fluoranthene 4.1 u 4. 1 3.9 u 3.9 4.1 4.2 

Chrysene 5.1 u 5.1 4.8 u 4.8 5.0 5.1 
Dibenz[ a,h ]anthracene 12 u 12 11 u 11 11 X 12 

Fluoranthene 14 u 14 13 u 13 13 14 

Fluorene 5.5 u 5.5 5.2 u 5.2 5.5 5.6 

Indeno(l ,2,3 -cd)pyrene 13 u 13 12 u 12 12 13 

Naphthalene 13 u 13 12 u 12 12 u 13 

Phenanthrene 13 u 13 12 u 12 12 13 

Pyrene 13 u 13 12 u 12 12 13 
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Figure C-1. Remediation, April 4, 2011. 

Figure C-2. Remediation, April 26, 2011. 
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Figure C-3. Remediation, July 27, 2011. 

Figure C-4. Remediation, August 15, 2011. 
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Figure C-5. Remediation, October, 2011. 

Figure C-6. Remediation, April 12, 2012. 
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Figure C-7. Post-Remediation, June 6, 2011. 

Figure C-8. Post-Remediation, June 6, 2011. 
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Figure C-9. Post-Remediation, June 6, 2011. 

Figure C-10. Post-Remediation, June 6, 2011. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines C-5 



Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines C-6 



Attachment to Waste Site Reclassification Form 2013-011 

APPENDIXD 

CALCULATIONS 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

D-i 



Attachment to Waste Site Reclassification Form 2013-011 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

D-ii 

' . 



Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

APPENDIXD 

CALCULATIONS 

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

100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations, 0100D-CA-V0490, Rev. 1, 
Washington Closure Hanford, Richland, Washington. 

100-D-50:6 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations, 
0100D-CA-V0491 , Rev. 0, Washington Closure Hanford, Richland, Washington. 

100-D-50:6 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
Groundwater, 0100D-CA-V0494, Rev. 0, Washington Closure Hanford, 
Richland, Washington. 

DISCLAIMER FOR CALCULATIONS 

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

CALCULATION COVER SHEET 

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

Area: 100-D 

Discipline: Environmental *Calculation No: 0100D-CA-V0490 

Subject: 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculation 

Computer Program: _E_x_c_e_l ___________ _ Program No: _E_x_c_e_l _2_00_3 _________ _ 

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

Committed Calcu lation ~ Preliminary D Superseded D Voided 0 

-
Rev. 

- -

0 

1 

~ ~- She~t ,N.!Jmbers 0.-·i~inator I' ' Ghecker ~ 
.c A" •• -.•oa~e 

·,,. . R_~vjewer Approval 
Cover= 1 

Sheets= 41 N. K. Schiffern J. D. Skoglie C. H. Dobie D. F. Obenauer 3/ f't/13 Attm. 1 = 17 
Total= 59 
Cover= 1 

Sheets= 41 N. K. Schiffern ,r.s oglie l(;!/Hli:1 D. F. Obenauer 3/2>-/1-:, Attm. 1 = 17 ,.fQl.a. Total 59 fl, !Li-Sv:~ ,v.l' \~ ~ 
V l'I 

I 

SUMMARY OF REVISION 
Sheet 1: Line 56, The original calculation included FS-5 data, which is within the 100-D-77 waste site 
boundary instead of the 100-D-50:6. The second sentence under Methodology was corrected to show the 
right number of focused samples: four. 
Sheet 4: Result Summary Table, Line 11 , 13, 16-17, 19, 26-31 , Focused sample results were corrected 
after FS-5 data was eliminated . 
Sheet 4: Result Summary Table, Line 34 to 47 , 95% UCL results for the Pipeline Excavation were 
corrected to keep the significant figures minimum. 
Attachment Sheet 1 to 8: FS-5 data were eliminated from the tables. 

WCH-DE-0 8 (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 
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Washington Closure Hanford CALCULATION SHEET 

Cale. No. 0100D-CA-V0490 Rev. No. 1 Originator N. K. Schiffern b6 Date 03/19/13 
Project 100-D Field Remediation Job No. 14655 Checked J. D. Skoglie \9' Date 03/19/13 

"'f.J Sheet No. 1 of 41 

2 
3 
4 
5 
6 
7 
8 
9 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Summary 

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

10 Table of Contents: 
; ; Sheets 1 to 5 - Calculation Sheet Summary 

13 Sheets 6 to 24 - Calculation Sheet Verification Data - Clearwell Excavation, Pipeline Excavation, Overburden, and 

14 Staging Pile Area 

15 Sheets 25 to 36 - Ecology Software (MTCAStat) Results 
16 Sheets 37 to 41 - Calculation Sheet - Duplicate Analysis 
17 Attachment 1 - 100-0-50:6 Subsite Verification Sampling Results (17 pages) 
18 
19 Given/References: 
20 1) Sample Results (Attachment 1). 
21 2) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOEIRL-96-22, Rev. 5, 
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington. ;! 3) DOE-RL, 2009b, Remedial Design Reporl/Remedial Action Work Plan for the 100 Area (RDRIRAWP), 

25 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland , Washington. 

26 4) Ecology, 1992, Statistical Guidance for Ecology Site Managers , Publication #92-54 , Washington Department of 
27 Ecology, Olympia, Washington. 
28 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background 
29 Data with Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington 
30 Department of Ecology, Olympia, Washington. 
31 6) Ecology, 2011 , Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of 
32 Ecology, Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 
33 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; 
34 Interim Final, EPN540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C. 
;~ 8) WAC 173-340, 1996, "Model Toxic Control Act- Cleanup," Washington Administrative Code. 

37 
38 Solution: 
3g Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
40 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 
41 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPO calculations for each COC/COPC. The hazard 
42 quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining 
43 Sites Verification Package (RSVP). 
44 
45 Calculation Description: 
46 
47 

The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 100-
48 D-50:6 subsite. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built 

49 in spreadsheet functions and/or creating formulae within the cells . The statistical evaluation of data for use in 
50 accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation . Duplicate RPO results are used 
51 in evaluation of data quality within the RSVP for this site. 
52 
53 Methodology: 
54 The 100-D-50:6 subsite underwent statistical sampling at four decision units for verification sampling, consisting of 
55 clearwell excavation, pipeline excavation, overburden, and staging pi le area. Also taken were four focused samples. 
56 Sample location SPA-8 exceeded RAGs for PAHs; this location underwent additional remediation and re-sampling . 
57 Asbestos was detected at sample location PIPE-4; this location also underwent remediation and re-sampling . 
58 
59 
60 
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Summary (continued) 

2 Methodology, continued: 
3 
4 For nonradioactive analytes with S50% of the data below detection limits, the statistical value calculated to evaluate the 

i ~:~~:::i~~:;e
0

:t~~~~~~ss:~:i:

0

;~~u~t;· (:t~~;ho~~~~i~~~~:e ~:~~~~ ~~~:c~i::~!ut=~o~~~: ~~~ws~::=~~oendl:~~~:•a~s o~~~:~~~1d 
8 UCL, and no further calculations are performed for those data sets. For convenience, these maximum detected values are included 

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

10 levels are not available in Ecology (2011} under WAC 173-340-7 40(3) for calcium, magnesium, potassium, silicon, and sodium. 
11 The EPA's Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not be considered in site 
12 risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not considered site 
13 COCs/COPCs and are also not included in these calculations. 
14 
15 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics (Ecology 
16 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after 
17 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 MDA is used 

20 
in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 

21 data set, after adjustments for censored data as described above. 

22 
23 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
24 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionucl ide small data sets (n<10), 
25 the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For nonradionuclide 
26 data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software (Ecology 1993). 
27 Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2009b) and MTCAStat coding and due to a 
28 limitation in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for 
29 censored data are performed before software input and the resulting data set treated as uncensored. 
30 

;~ The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 

33 
1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 

34 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 

35 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 

36 
37 The RPO is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 
38 greater than 5 times the target detection limit (TDL}. The TDLs are pre-determined values for analytical methods and constituents 
39 with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a}. Table 2-1 includes nominal TDLs for identified methods 
40 based organic analyses. The nominal TDLs are also used in support of the RPO calculation for the methods based analytes. TDLs 
41 not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of the attached sample data 
42 showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPO value was not 
43 performed. The RPO calculations use the following formula: 
44 

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

where, M = Main Sample Value S = Split (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 assist 
52 in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified 
53 at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In th is case, if the diffe rence between 
54 the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is 
55 performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP. 
56 
57 
58 
59 '------------------ --------------- --------- -------~ 
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1 Summary (continued) 
2 
3 QUALIFIER LIST 
4 
5 B = estimate 
6 D =dilution 
7 J = estimate 
8 M = sample duplicate precision not met. 
9 N = recovery is outside control limits 
10 U = undetected 

Cale. No. 
Checked 

01 00D-CA-V0490 

J . D. Skoglie ~ 

11 X (metals)= Serial dilution in the analytical batch indicates that physical and chemical interferences are present. 
12 X (organics)= more than 40 % difference between colums, lower result reported. 
13 
14 
15 ACRONYM LIST 
16 
17 -- = not applicable 
18 DE= direct exposure 
19 CLEAR = clearwell excavation 
20 FS = focused sample 
21 GW = groundwater 
22 MTCA = Model Toxics Control Act 
23 NA = not applicable 
24 OB = overbuden 
25 PAH = polycyclic aromatic hydrocarbons 
26 PCB = polychlorinated biphenyls 
27 PIPE= pipeline 
28 POL = practical quantitation limit 
29 Q = qualifier 
30 QA/QC = quality assurance/quality control 
31 RAG = remedial action goal 
32 RDR/RAWP = remedial design report/remedial action work plan 
33 RESRAD = RESidual RADioactivlty (dose model) 
34 RPO = relative percent difference 
35 RSVP = remaining sites verification package 
36 SAP = sampling and analysis plan 
37 SPA= staging pile area 
38 TPH = total petroleum hydrocarbons 
39 TDL = target detection limit 
40 UCL= upper confidence limit 
41 WAC= Washington Administrative Code 
42 
43 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

Rev. No. 0 
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Results : 
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Sheet No. 4 of 41 

Rev. 0 

2 
3 
4 
5 
6 

The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the clearwell excavation , pipeline 
excavation, overbu rden, staging pile area, focused samples, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPO calculations, and are 
for use in risk anal sis and the RSVP for this subsite. 

Results Summarv 
Deeo Zone Excavation Shallow Zone Excavation 

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 

Analyte 

Antimony 
Arsenic 
Barium 
Berv llium 
Boron 
Cadmium 
Chromium 
Cobalt 
Coooer 
Hexavalent Chromium 
Lead 
Manganese 
Mercurv 
Molybdenum 
Nickel 
Vanadium 
Zinc 
Chloride 
Nitrogen in Nitrate 
Nitrogen in Nitrite and Nitrate 
Sulfate 
TPH - diesel 
TPH - diesel EXT 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Aroclor-1254 
Aroclor-1260 
3-Part Test Evaluation 

95% UCL or Maximum > Cleanup Limit 
> 10% above Cleanup Limit? 
Any samole > 2x Cleanuo Lim it? 

Pipeline Excavation 

95% UCL Maximum 
Result Result 

0.90 -
5.2 .. 

67 .0 -
0.18 .. 
.. 4.1 
.. 0.057 

16.2 .. 
8.7 .. 
23.4 .. 
- 1.32 

9.9 .. 
323 .. 

0.064 -
.. 0.76 

13.4 .. 
59.6 .. 
56.5 .. 

- -
.. -
.. .. 
.. .. 
.. -
.. -

9.4 -
-- 0.22 

1300000 -
11000 .. 
2300 .. 
3500 .. 
470 .. 
1500 .. 
9100 .. 
2.4 

26000 .. 
10000 
2000 .. 

.. 9.7 
61000 .. 
24000 .. 

- -
.. .. 

~ 
YES NO 
YES NO 
YES NO 

Clearwell Excavation Overburden 

95% UCL Maximum 95% UCL Maximum 
Result Result Result Result 

0.59 .. 0.55 .. 
3.0 .. 2.7 .. 

66 .3 .. 66.5 .. 
- 0.12 0.12 .. 
.. 1.3 1.2 .. 
.. 0.055 0.075 .. 

13.3 .. 11 .3 .. 
9.5 .. 8.4 -
18.1 - 16.4 -
.. .. .. .. 

6.4 .. 4.9 .. 
320 .. 340 .. 

0.031 .. 0.044 -
.. 0.31 .. 0.40 

12.3 .. 12.0 -
66.4 - 58.6 .. 
46.0 - 46.5 -

.. - .. -

.. - .. -

.. - .. -

.. .. .. -

.. - .. -

.. - .. .. 
- 0.38 - 2.2 
.. 0.063 -- .. 

1066 - - 4.2 
717 - 1.3 -
109 - - 2.6 
213 - 0.82 --
22 - - 1.6 
39 - - 1.1 

234 .. 1.3 .. 
0.18 - 0.55 
476 -- 2.7 --
42 - 2.4 
8.4 .. - 1.1 
.. 0.78 - .. 

600 .. .. 11 
537 .. 2.7 -
- 0.020 .. -
- .. - .. 

Clearwell Overburden 
YES YES YES YES 
YES NO YES YES 
YES NO YES YES 

55 •The 95% UCL result or maximum value, depending on data censorship. as described in the methodology section. 
56 
57 
58 
59 
60 
61 

Staging Pile Area 

95% UCL Maximum 
Result Result 

0.55 .. 
2.6 . . 

84.5 .. 
0.17 . . 
2.0 . . 

0.12 . . 
14.2 -
8.0 .. 
15.6 .. 
.. .. 

5.7 .. 
339 .. 

0.042 .. 
. . 1.1 

11 .7 -
49.0 .. 
43.8 .. 
255 .. 
49.4 .. 
112 .. 
67.7 .. 
17 .. 
43 .. 
.. .. 
.. .. 
.. 0.020 

0.024 -
0.017 .. 
0.019 .. 

- 0.040 
.. 0.025 

0.017 .. 
.. -

0.046 .. 
.. 0.013 
.. 0.028 
.. -
. . 0.057 

0.041 -
.. -
.. -

Staging Pile Area 
YES YES 
YES YES 
YES NO 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Focused 
Units 

0.85 mg/kg 
2.6 mQ/kQ 

61.4 ma/ka 
0.19 mg/kg 
0.97 mg/kg 

0.065 ma/ka 
14.2 ma/ka 
9.8 ma/ka 
18.9 mg/kg 

0.259 mg/kg 
7.1 ma/ka 
309 ma/kg 
0.32 mg/kg 
0.37 mg/kg 
10.7 mg/kg 
69.9 ma/ka 
58.3 ma/ka 
- mg/kg 
- mg/kg 
- ma/ka 
- ma/kg 
- mg/kg 
- mg/kg 

0.25 mg/kg 
- ma/ka 

0.68 ma/ka 
1.1 mg/kg 
1.1 mg/kg 
1.1 mg/kg 

0.65 ma/ka 
0.49 ma/ka 
1.0 mg/kg 

0.21 mg/kg 
2.4 ma/kg 

0.38 ma/ka 
0.67 mg/kg 

.. mg/kg 
1.7 mg/kg 
2.4 ma/kg 

0.013 mg/ka 
0.0048 ma/ka 
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Summary (continued) 

; Results: 

3 
The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the clearwell 

4 
excavation, pipeline excavation, overburden, staging pile area, focused samples, the WAC 173-340-740(7)(e) 3-part test evaluation, 

5 
and the RPO calculations, and are for use in risk analysis and the RSVP for this subsite. 

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 

Relative Percent Difference Results and QA/QC Anal sis" 

Analyte 

Aluminum 
Barium 

Beryllium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Magnesium 
Manganese 

Silicon 
Sodium 

Vanadium 
Zinc 

Sulfate 
TPH diesel 

TPH diesel EXT 
Acenaphthene 

Anthracene 
Benzo( a)anthracene 

Benzo(a)pyrene 
Benzo(b )fluoranthene . 
Benzo{ghi)perylene 

Benzo{k)fluoranthene 
Crysene 

Oibenz(a,h)anthracene 
Fluoranthene 

Fluorene 
lndeno(1 ,2,3-cd)perylene 

Phenanthrene 

Pipeline 
Excavation 

6.9% 
5.2% 
6.4% 

17.2% 
23.6% 
3.8% 

47.2% 
44.5% 
40.0% 
46.6% 
46.2% 
51.4% 
66.7% 
87.6% 
35.1% 
78.8% 

Duplicate Anal sis 
Clearwell 

i eline 

3.2% 
0.4% 
2.6% 
6.7% 
2.8% 
4.7% 
0.0% 

Overburden 

4.5% 
5.1% 
1.4% 
1.7% 
1.8% 

21.9% 
3.3% 

Staging Pile 
Area 

0.7% 
4.1% 
1.6% 
2.6% 
19.5% 
5.2% 
3.9% 
0.4% 
6.2% 

116.5% 
115.3% 
107.7% 
105.6% 
95.7% 
93.3% 
100.6% 
104.9% 
90.9% 
97.4% 
101.6% 
100.0% 
107.7% 
104.9% 
106.5% 

P rene 58.1% ===~~ 97.8% 
Grey cells indicate not applicable 

• RPO listed where resu lt 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 
oualitv assessment section of the RSVP. 
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Washington Closure Hanford 

1 100-0-50:6 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 - Pipeline Excavation (PIPE) 
Sample Sample Sample 

Area Number Date 
PI PE-3 J1 R118 9/5/2012 

Replicate of J 1 R11 8 J1R128 9/5/2012 
PIPE-1 J1R1 16 9/5/2012 
PIPE-2 J1R117 9/5/2012 
PIPE-4 J1R119 9/5/2012 
PIPE-5 J1R120 9/5/2012 
PIPE-6 J1R1 21 9/5/2012 
PIPE 7 J1R122 9/5/2012 
PIPE-8 J1R123 9/5/2012 
PIPE-9 J1R124 9/5/2012 
PIPE-10 J1R125 9/5/2012 
PIPE-11 J1R126 9/5/2012 
PIPE-12 J1R127 9/5/2012 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
PIPE-3 J1 R118/J1R128 9/5/2012 
PIPE-1 J1R116 9/5/2012 
PIPE-2 J1 Rl 17 9/5/2012 
PIPE-4 J1R119 9/5/2012 
PIPE-5 J1R120 9/5/2012 
PIPE-6 J1R121 9/5/2012 
PIPE 7 J1R122 9/5/201 2 
PIPE-8 J1R123 9/5/2012 
PIPE-9 J1 R1 24 9/5/2012 
PIPE-10 J1R125 9/5/2012 
PIPE-11 J1R126 9/5/2012 
PIPE-12 J1R127 9/5/2012 

Statistical C omputat ons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(ma/kal 
WAC 173-340 3-P ART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3 . 
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Antimony Arsenic Barium Beryllium Chromium 
mg/kq o POL ma/ka o POL ma/ka o POL mg/kg o POL mq/kq o POL 
0.56 0.32 2.1 0.56 68.4 0.065 0.060 B 0.028 15.2 0.050 
0.56 B 0.39 2.4 0.68 62. 1 0.078 0.034 u 0.034 14.5 0.060 
0.69 0.36 2.5 0.63 63.6 0.072 0.078 B 0.031 8.4 0.055 
2.0 0.34 14.7 0.59 93.7 0.068 0.12 B 0.030 28.5 0.052 
0.37 u 0.37 3.5 0.64 60.8 0.074 0.17 B 0.032 13.3 0.057 
0.38. B 0.35 3.2 0.61 62.4 0.070 0. 16 B 0.030 12.5 0.054 
0.61 0.37 2.8 0.64 51 .7 0.074 0.099 B 0.032 11 .5 0.056 
0.48 B 0.38 2.4 0.66 59.0 0.075 0.052 B 0.033 14.6 0.058 
0.86 0.37 2.0 0.64 53.4 0.074 0.033 B 0.032 8.8 0.057 
0.70 0.39 1.4 0.68 52.5 0.078 0.034 u 0.034 8.7 0.059 
0.62 0.35 1.6 0.61 64.4 0.071 0 .031 u 0.031 7.0 0.054 
0.71 0.38 2.4 0. 66 56.5 0.076 0.033 u 0.033 12.5 0.058 
0.41 B 0.34 3.7 0.60 58.0 0.069 0.14 B 0.030 14.9 0.053 

Antimony Arsenic Barium Beryllium Chromium 
mg/kg mq/kc mg/kc ma/kc ma/ka 

0.56 2.3 65.3 0.039 14.9 
0.69 2.5 63.6 0.078 8.4 
2.0 14.7 93.7 0.12 28.5 

0.19 3.5 60.8 0.17 13.3 
0.38 3.2 62.4 0. 16 12.5 
0.61 2.8 51.7 0.099 11 .5 
0.48 2.4 59.0 0.052 14.6 
0.86 2.0 53.4 0.033 8.8 
0.70 1.4 52.5 0,01 7 8.7 
0.62 1.6 64.4 0.016 7.0 
0.71 2.4 56.5 0.017 12.5 
0.41 3.7 58.0 0.14 14.9 

Antimonv Arsenic Barium Beryllium Chromium 
Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), 

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

MTCAStat lognormal MTCAStat lognormal 

z-statistic. z-statistic. z-statistic. 
d istribution . distribution. 

12 12 12 12 12 
8% 0% 0% 25% 0% 

0.68 3.5 61.8 0.078 13.0 
0.45 3.6 11.1 0.058 5.6 
0.90 5.2 67.0 0.18 16.2 
2.0 14.7 93.7 0.17 28.5 

5 GW & River 20 DE, GW & River 200 1.51 GW & River 18.5 GW & River 
Protection Protection GW Protection Protection Protection 

NA NO NA NA NO 
NA NO NA NA NO 
NA NO 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 (5 mg/kg) the 

The data set meets the 3-part 
background (132 mg/kg) the background (1.51 mg/kg) the part test criteria when 

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

WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most 
not required. 

the most stringent RAG. 
not requi red. not required. stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

Cale. No. __ .......;0;...1...c0..;.0_D_-C_A_-_V-'-0_49_0_

1
---r.9..__ 

Checked ___ -'-J._D_._S_k~o~g~lie.;...__?lf __ 
Rev. No. 0 

Date 02/14/13 
Sheet No. 6 of 41 

Cobalt Coooer Lead 
ma/ka o POL ma/kQ o POL ma/ka o POL 

8.5 0.085 19.2 0.19 12.4 0.23 

9.4 0.10 20.9 0.22 12.2 0.28 
9.0 0.095 18.2 0.21 6.4 0.26 
7.3 0.090 43.9 0. 19 23.7 0.24 
5.9 0.097 14.6 0.21 4.2 0.26 
6.6 0.092 16.8 0.20 4.6 0.25 
7.0 0.097 14.9 0.21 5.5 0.26 

7.7 0.099 16.1 0.22 8.9 0.27 
7.8 0.098 18.2 0.21 4.8 0.26 
9.2 0.10 19.3 0.22 3.5 0.28 
9.4 0.093 15.6 0.20 2.8 0.25 
10.0 0.10 23.2 0.22 3.9 0.27 
6.0 0.091 13.8 0.20 5.3 0.24 

Cobalt Copper Lead 
mg/kg mg/k~ ma/kc 

9.0 20.1 12.3 
9.0 18.2 6.4 
7.3 43.9 23.7 
5.9 14.6 4.2 
6.6 16.8 4.6 
7.0 14.9 5.5 
7.7 16.1 8.9 
7.8 18.2 4.8 
9.2 19.3 3.5 
9.4 15.6 2.8 
10.0 23.2 3.9 
6.0 13.8 5.3 

Cobalt Copper Lead 

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

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

MTCAStat lognonnal 
d istribution rejected , use 

MTCAStat lognormal 
distribution. 

z-statistic. 
distribution . 

12 12 12 
0% 0% 0% 
7.9 19.6 7.2 
1.4 8.1 5.8 
8.7 23.4 9.9 
10.0 43.9 23.7 

15.7 22.0 10.2 GW & River 
GW Protection River Protection Protection 

NA YES NO 
NA YES YES 
NA NO YES 

Because a ll values are below 
A detailed assessment will be A detailed assessment will 

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

WAC 17;3-340 3-part test is not 
not meet the 3-part test does not meet the 3-part test 

required. 
criteria when compared to the criteria when compared to 

direct exposure RAG. the direct exposure RAG . 
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2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Washington Closure Hanford 

100-0-50:6 Subsite Statistical Calculations 
Verification Data - Pipeline Excavation (PIPE) 

Sample Sample Sample 

Area Number Date 
PIPE-3 J1R11 8 9/5/2012 

Replicate of J1 R1 18 J1R128 9/5/2012 
PIPE-1 J1R116 9/5/2012 
PIPE-2 J1R117 9/5/2012 
PIPE-4 J1 R119 9/5/201 2 
PIPE-5 J1R1 20 9/5/2012 
PIPE-6 J1R1 21 9/5/201 2 
PIPE 7 J1R122 9/5/201 2 
PIPE-8 J1R123 9/5/2012 
PIPE-9 J1R1 24 9/5/201 2 
PIPE-10 J1R1 25 9/5/201 2 
PIPE-11 J1R126 9/5/2012 
PIPE-12 J1R127 9/5/2012 

18 S tatIstIca IC omputat,on nput D ata 

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 
PIPE-3 J 1R11 8/J1R128 9/5/2012 
PIPE-1 J1 R1 16 9/5/2012 
PIPE-2 J1R1 17 9/5/2012 
PIPE-4 J1R119 9/5/2012 
PIPE-5 J 1R1 20 9/5/201 2 
PIPE-6 J1R121 9/5/2012 
PIPE ? J1R1 22 9/5/2012 
PIPE-8 J1R123 9/5/2012 . 
PIPE-9 J1R124 9/5/2012 
PIPE-10 J1R1 25 9/5/2012 
PIPE-11 J1R126 9/5/201 2 
PIPE-12 J1R1 27 9/5/2012 

Statistical Computations 

95% UCL based on 

N 
% < Detection lim it 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

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

95% UCL > Cleanup Lim it? 
> 10% above Cleanup Lim it? 

Any sample> 2X Cleanup Lim it? 

WAC 173-340 Compliance? 

. . 
48 Quallf,ers are defined on page 3. 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Originator N. K. Schiffe rn I/VJ Date 02/14/ 13 
Project 100-D Field Remediation Job No. 14655 
Subject 100-D-50:6 Subsite Cleanup Verificat ion 95% UCL Calculat ions 

Manganese Mercury Nickel Vanadium Zinc 

ma/ka o POL ma/ka o POL ma/ka o POL mg/kg o POL mg/kg o POL 
317 0.085 0.034 0.0063 11 .0 0.11 57.3 0.080 55.3 0.34 

338 0.10 0.029 0.0056 10.6 0.13 59.5 0.097 58.9 0.41 

333 0.095 0.0098 B 0.0052 10.1 0.12 64.5 0.089 49.9 0.38 

313 0.090 0.041 0.0066 14.3 0.11 52.8 0.084 94.2 0.36 

288 0.097 0.011 B 0.0048 12.5 0.12 34.8 0.092 36.1 0.39 

313 0.092 0.0070 u 0.0070 12.7 0.11 40.1 0.087 39.7 0.37 

298 0.097 0.0083 B 0.0060 13.4 0.1 2 45.6 0.091 38.9 0.39 

317 0.099 0.062 0.0057 13.0 0.12 48.8 0.093 43.7 0.40 

307 0.098 0.028 0.0057 10.4 0.12 51.3 0.092 43.2 0.39 

315 0.10 0.028 0.0056 10.0 0.13 66.7 0.096 57.5 0.41 

316 0.093 0.0049 u 0.0049 10.9 0.11 67.0 0.087 44.8 0.37 

349 0.10 0.011 B 0.0051 15.7 0.12 59.8 0.094 46.6 0.40 

285 0.091 0.0049 u 0.0049 14.3 0.11 34.9 0 .085 34.7 0.36 

Manganese Mercury Nickel Vanadium Zinc 

mg/kg ma/kc ma/kc mg/kc mg/kg 

328 0.032 10.8 58.4 57.1 

333 0.0098 10.1 64.5 49. 9 
313 0.041 14.3 52.8 94.2 
288 0.011 12.5 34.8 36.1 

313 0.0035 12.7 40.1 39.7 

298 0.0083 13.4 45.6 38.9 
317 0.062 13.0 48. 8 43.7 
307 0.028 10.4 51.3 43.2 
315 0.028 10.0 66.7 57.5 
316 0.0025 10.9 67.0 44.8 
349 0.011 15.7 59.8 46.6 
285 0.0025 14.3 34.9 34.7 

Manganese Mercury Nickel Vanadium Zinc 

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

distribution. distribution. distribut ion. d istribution. distribution. 

12 12 12 12 12 

0% 25% 0% 0% 0% 
313 0.020 12.3 52.1 48.9 
18.1 0.018 1.9 · 11 .6 16.0 
323 0.064 13.4 59.6 56.5 
349 0.062 15.7 67.0 94.2 

512 GW & River 0.33 GW & River 19.1 85.1 67.8 

Protection Protection GW Protection GW Protection River Protection 

NA NA NA NA NO 
NA NA NA NA NO 

NA NA NA NA NO 

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

background (512 mg/kg) the background (0.33 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 W AC 173-340 3-part test is WAC 173-340 3-part test is compared to the most 

not requi red. not required. not required. not required . stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

Cale. No. 0100D-CA-V0490 lX 
Checked ____ J.,.._-:Dc-.-:S,-k_o...,gl-ie--,),....61---

Rev. No. O 
Date 02/14/13 

Sheet No. 7 of 41 

Acenaphthene Anthracene Benzo(a)anthracene 

ua/ka o POL ug/ka o POL ua/ka a PQL 
420 X 9.6 690 2.9 1100 3.1 
870 X 10 3.1 u 3.1 1900 3.3 
9.8 u 9.8 57 3.0 200 3.1 

2100 DX 51 3400 DX 16 3800 D 16 
8800 DX 98 30 UD 30 31000 D 31 
8200 DX 100 14000 D 30 15000 D 32 
260 X 9.8 3.0 u 3.0 770 3.1 

5600 DX 100 16000 D 31 19000 D 32 
5500 DX 49 8000 D 15 11 000 D 16 

62 JX 10 77 3.1 180 3.2 
10 .0 u 10 11 J 3.0 33 3.2 
9.9 u 9.9 14 JX 3.0 43 3.2 

31000 DX 490 60000 D 150 85000 I D 160 

Acenaphthene Anthracene Benzo(a)anthracene 

ug/kg ug/kg ug/k!. 
645 346 I 1500 
4 .9 57 200 

2100 3400 3800 
8800 15 31000 
8200 14000 15000 
260 1.5 770 

5600 16000 19000 
5500 8000 11000 

62 77 180 
5.0 11 33 
5 .0 14 43 

31000 60000 85000 

Acenaphthene Anthracene Benzo(a)anthracene 

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

lognormal and normal 
distribution rejected , use 

MTCAStat lognormai MTCAStat lognormal 

z-statistic. 
distribution. d istribution. 

12 12 12 
25% 17% 0% 
5182 8493 13961 
8790 17221 24442 
9356 1304142559 10927789 

31000 60000 85000 

96000 240000 
ug/kg ug/kg 

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

NO YES YES 
NO NO YES 
NO NO YES 

A detailed assessment will be A detailed assessm ent will 
The data set meets the 3-part performed. The data set does be performed. The data set 
test criteria when compared to not meet the 3-part test does not meet the 3-part test 

the most stringent RAG . criteria when compared to the criteria when com pared to 
direct exposure RAG . the direct exposure RAG. 
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Washington Closure Hanford 

1 100-D-50:6 Subsite Statistical Calculations 
2 Verification Data - Pipeline Excavation {PIPE) 

Sample Sample Sample 

Area Number Date 
PIPE-3 J1R118 9/5/2012 

Replicate of J1 R118 J1R128 9/5/2012 
PI PE-1 J1R11 6 9/5/2012 
PIPE-2 J1R1 17 9/5/2012 
PIPE-4 J1R1 19 9/5/2012 
PIPE-5 J1R1 20 9/5/201 2 
PIPE-6 J1R1 21 9/5/2012 
PIPE 7 J1R122 9/5/2012 
PIPE-8 J1R123 9/5/2012 
PIPE-9 J1R124 9/5/201 2 
PIPE-10 J1R1 25 9/5/201 2 
PIPE-11 J1R126 9/5/201 2 
PIPE-12 J1R127 9/5/201 2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 Statistical Computation Input Data 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 S 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 

Area Number Date 
PIPE-3 J1R11 8/J1 R12B 9/5/2012 
PIPE-1 J1R11 6 9/5/2012 
PIPE-2 J1R11 7 9/5/2012 
PI PE-4 J1R11 9 9/5/2012 
PIPE-5 J1R120 9/5/2012 
PIPE-6 J1R121 9/5/2012 
PIPE 7 J1R122 9/5/201 2 
PIPE-8 J1 R123 9/5/201 2 
PIPE-9 J1R1 24 9/5/2012 
PIPE-10 J1R125 9/5/2012 
PIPE-11 J1R126 9/5/2012 
PIPE-1 2 J1R1 27 9/5/201 2 

tatIstIca IC omputatIons 

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 

(uQ/kcil 
WAC 173-340 3-PARTTEST 

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

Anv sample > 2X Cleanup Lim it? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-01 1 

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

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

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

ua/kQ o POL uwkci o POL uQ/kQ o POL uci/kci o POL 
680 6.1 890 4.0 460 6.9 280 3.8 

11 00 6.6 1400 4.3 690 7.4 450 4.1 
160 6.3 210 4.1 120 7.1 73 3.9 

1600 D 33 2300 DX 22 1200 D 37 800 D 20 
15000 D 63 21000 D 41 5000 DX 71 7600 D 39 
9400 D 64 11000 D 42 5300 D 72 4100 D 39 
430 6.3 600 4.1 300 7.0 230 3.8 

7500 D 65 12000 D 43 4100 D 73 3300 D 40 
9500 D 32 10000 D 21 5700 D 35 4000 D 19 
180 6.5 180 4.2 170 7.3 63 4.0 
27 6.4 34 X 4.2 26 JX 7.2 12 J 3.9 
24 6.3 35 4.2 18 J 7.1 8.7 J 3.9 

35000 D 320 53000 D 210 21000 D 350 17000 D 190 

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

ua/kQ ua/kQ u(.1/kq ua/kQ 
890 1145 575 365 
160 210 120 73 

1600 2300 1200 800 
15000 21000 5000 7600 
9400 11000 5300 4100 
430 600 300 230 
7500 12000 4100 3300 
9500 10000 5700 4000 
180 180 170 63 
27 34 26 12 
24 35 18 8.7 

35000 53000 21000 17000 

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

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

distribution. distribution. distribution. distribution. 

12 12 12 I 12 
0% 0% 0% 0% 

6643 9292 3626 3129 
10265 15333 5936 4989 

,2322038 351 7393 472192 1462279 
35000 53000 21000 17000 

15 GW & River 15 GW & River 48000 15 GW & River 
Protection Protection GW Protection Protection 

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

A detailed assessment will be A detailed assessment will be A detailed assessment will A detailed assessment wi ll be 
performed. The data set does perform ed. The data set does be performed. The data set performed. The data set does 

not meet the 3-part test not meet the 3-part test does not meet the 3-part test not meet the 3-part test 
criteria when compared to the criteria when compared to the criteria when compared to criteria when compared to the 

direct exposure RAG . direct exposure RAG. the direct exposure RAG. direct exposure RAG. 

Chrysene 

uwkci o PQL 
1000 4.6 
1600 5.0 
210 4.7 

3100 D 25 
25000 D 48 
14000 D 48 
790 4.7 

15000 D 49 
10000 DX 24 

160 4.9 
31 J 4.8 
30 J 4.8 

75000 D 240 

Chrysene 

ug/kg 
1300 
210 

3100 
25000 
14000 
790 

15000 
10000 

160 
31 
30 

75000 

Chrysene 

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

distribution. 

12 
0% 

12052 
21405 

9134343 
75000 

100 
River Protection 

YES 
YES 
YES 

A detailed assessment will be 
performed. The data set does 

not meet the 3-part test 
criteria when compared to the 

direct exposure RAG. 

Remaining Sites Verification Package f or the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. 0100D-CA-V0490 f 
Checked ____ J_~D~.~S~k-o_g_lie--}-M~t--

Dibenz(a,h)anthracene Fluoranthene 

ua/kg a POL u(.1/kQ o POL 
130 X 11 2200 12 
220 X 11 4400 13 
11 u 11 460 N 13 

250 DX 56 9100 D 67 
2700 D 110 55000 D 130 
1700 DX 110 42000 D 130 

11 u 11 1500 13 
1500 DX 110 38000 D 130 
1800 DX 54 26000 D 64 
11 u 11 360 13 
14 J 11 80 13 
11 u 11 68 13 

7700 D 540 160000 D 640 

Dibenz(a,h)anthracene Fluoranthene 

u(.1/kg uQ/kci 
175 3300 
5.5 460 
250 9100 

2700 55000 
1700 42000 
5.5 1500 

1500 38000 
1800 26000 
5.5 360 
14 BO 
5.5 68 

7700 160000 

Dibenz(a,h)anthracene Fluoranthene 

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

lognormal and normal 
MTCAStat lognormal 

distribution rejected, use 
distribution. z-statistic. 

12 12 
33% 0% 
1322 27989 
2217 45929 
2375 25740291 
7700 160000 

30 GW & River 18000 
Protection River Protection 

Y ES YES 
YES YES 
YES YES 

A detailed assessment will be A detai led assessment wil l be 
performed. The data set does perform ed. The data set does 

not meet the 3-part test criteria not meet the 3-part test 
when compared to the direct cri teria when compared to the 

exposure RAG. direct exposure RAG . 

Rev. 0 

Rev. No. O 
Date 02/14/13 

Sheet No. 8 of 41 

Fluorene 

uQ/kci o POL 
430 5.1 
1100 5.4 
44 X 5.2 

2500 D 27 
7100 D 52 
8400 D 53 
190 5.2 

8100 D 54 
5200 D 26 

54 5.3 
11 J 5.3 
14 J 5.2 

32000 D 260 

Fluorene 

u(.1/k~ 
765 
44 

2500 
7100 
8400 
190 

8100 
5200 
54 
11 
14 

32000 

Fluorene 

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

distribution. 

12 
0% 

5365 
9041 

10259069 
32000 

64000 
GW Protection 

YES 
NO 
NO 

A detailed assessment will 
be performed . The data set 

does not meet the 3-part test 
criteria when compared to 
the direct exposure RAG. 
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Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 
Washington Closure Hanford 

1 100-D-50:6 Subsite Statistical Calculations 
2 V T f D t p· en 1ca1on a a - 1peline Excavation (PIPE) 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Sample 

Area 
PIPE-3 

Replicate of J1 R118 
PIPE-1 
PIPE-2 
PIPE-4 
PIPE-5 
PIPE-6 
PIPE7 
PIPE-8 
PIPE-9 

PIPE-10 
PIPE-11 
PIPE-12 

Sample 

Number 
J1 R118 
J1R128 
J1R116 
J1R117 
J1R119 
J1 R120 
J1 R121 
J1R122 
J1R123 
J1R124 
J1R125 
J1R126 
J1R127 

18 Stat,st,cal Com utat,on In ut Data 

19 Sample Sample 

Sample 

Date 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 
9/5/2012 

Sample 

0rtg1nator N. K. Schlffem {\Q 
Project 100-0 Field Remediation . 
Subject 100-0-50:8 Subslte Cleanup Verification 95% UCL Calculations 

lndeno(1,2,3-cd)pyrMe Phenanthrene Pyrene 

Q POL Ug(Kg Q POL ua/kQ o POL ltnllttl 

400 12 2000 12 2200 12 

570 12 4600 12 4000 12 

120 12 260 N 12 420 N 12 

no D 62 12000 D 62 8000 D 62 

MOO D 120 35000 D 120 55000 D 120 

5600 D 120 43000 D 120 39000 D 120 

210 12 930 12 1500 12 

2900 DX 120 40000 D 120 34000 D 120 

8000 D 59 22000 D 59 25000 D 59 

97 X 12 200 12 340 12 

12 u 12 48 12 73 12 

14 J 12 52 12 66 12 

18000 D 590 140000 D 590 150000 D 590 

lndeno(1,2,kd)pyrene Phenanthrene Pyrene 

201----;::;-A;-;::r;-;::e:'°:a::----t--:~~~:':::-:--:::-:--+--=-::~~4 -_,,.,,....-.;::&::&,----+-==-=---f:..oL""'r----t--;;-:-;::-;;--""T--"'r------i 
211----P=-lc:::P...::E'""'-3;;.__ __ 1---"_;_--:;,-c-,-'--'--'-=--+-~a:,=.::..:.::-'"-.;:.::;=---+--+----+-==,:::,=---t--+-----;---:-::-::----t----t-------i 
221--_--:P:c-:-l=-PE=---::1---+----':-.,-::-,...,.-':,--+~~;.;..;.:=----4_....:.::;::.....-+--+---+-----:-::-=--=--=----t---t----i----;:::;-:::-::---t----r-- ----i 
23 PIPE-2 

Number Date u u k u 
J1R118/J1R128 9/5/2012 485 3300 3100 

J1R116 9/5/2012 120 260 420 
J1R117 9/5/2012 no 12000 8000 

241----p=-1:-::P:-::E,--4-:----l---"7"'.":::c,-:-,,---+---="::~~-+-+=-c.c-::----t--+----t---:::-:::::--;:-::----t--+-----;---;:=;;-;;---;----t-------i J1R119 9/5/2012 8600 35000 55000 

251----':-Plc:::P...::E:...:-5:;._ __ l--_.;;..;.;='"""';.:___-+-~=""-'~-+-:::c..:.:,=---t--+----t--'-=-=--::-"---t---t----+-:-=:-::---+---t-------i 
261------'P=-'l'="P=E·...::6 __ -t----':-.,-::-~--+-,,.~~,---t..---=::;-::'=--t--+---+--:c=-=-::-=----t---t---- i---::7.=-+----r------i 
271--_--'P=-'l'="P=E-'c7---t----':-.,-::-~--+-,,.~~e--tc--~:-=---+--+---+---::-:=-=----t---t---- i---==-+----r- - ----i 
281--_--'P=-'l'="P=E-...::8 __ -t----':-.,-::-:-':-7--+-==~:--t----::::::---+--+---+-----:=- -t---t----i----=:-::---+----r------i 
291--_ --::P,:-,:l:--::P;:.E-.,:::9:--_4 _---=,7:""~---t--::'=::~=-1--:-:::----t--t----+----'~--t---t----t--~;::---t--t-----J 
301--_ __:_P....:.l:...:P=E-....:.1..::0 __ -+-....::.-'-'-'-~---,~":=':=-=-:,,;-+----:-7-;---t----t-----:::::---t--+-- - - -t-----:=---t--t-------l 
311---__:_P....:.l:....P=E-....:.1....:.1 __ -+---':--'--'::'-~,----,t--:::-:=-:=:-::---t--:-.:=~-;---t----t-"7":"'.=:::--t--+----+--:-::'.=:::--t--t-------l 
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J1R120 9/5/2012 5800 43000 39000 
J1R121 9/5/2012 210 930 1500 
J1R122 9/5/2012 2900 40000 34000 
J1R123 9/5/2012 8000 22000 25000 
J1R124 9/5/2012 97 200 340 
J1R125 9/5/2012 6.0 48 73 
J1R126 9/5/2012 14 52 66 
J1R127 9/5/2012 16000 140000 150000 

33S ·1c tf tat,st,ca ompu a ions 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

95% UCL based on 

N 
% < Detection llmH 

Mean 
Standard deviation 
95% UCL on mean 

Maximum valUII! 

Most Stringent Cleanup Limit for nonradlonuclkll 
and RAGtypl 

(unlknl 

WAC 173-340 3-PART TEST . 
95% UCL > Cleanup Um,t? 

> 1 0% above Cleanup Umlt? 
Any sample > 2X Cleanuo Umlt'l 

w AC 173-340 Compliance? 

. . 48 Qual1f1ers are defined on page 3 . 

lndeno(1,2,3-cd)pyrene Phenanthrene 

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

distribution. distribution. 

12 12 
8% 0% 

3409 24733 
4934 39970 

2014140 61244670 
16000 140000 

15 GW & River 240000 
Protection GW Protection 

YES YES 
YES NO 
YES NO 

A detailed assessment will be A detailed assessment will be 
perfOrmed. The data set does performed. The data set does 

not meet the 3-part test not meet the 3-part test 
crltar1a when compared to the criteria when compared to the 

direct 8lCpOSure RAG. direct exposure RAG. 

. . fi the J oo-D-50:6, 1 3-DR Clearwe/1 Pipelines 
Remaining Sites Verification Package or 

ii 

Pyrene 

Large data set (n 2: 1 0). use 
MTCAStat lognormal 

distribution. 

12 
0% 

26375 
43228 

24104059 
150000 

48000 

GW Protection 

YES 
YES 
YES 

A detailed assessment will 
be performed. The data set 

does not meet the 3-part test 
criteria when compared to 
the direct exposure RAG . 

Date 02/14/13 
Job No. 14655 

Cale. No. 0100D-CA-V0490 • 
Checked ____ J.,.._-=o,..._-=s.,..ko-g-cli_e_J.,.~-r--

Rev. 0 

Rev. No. 0 
Date 02/14/13 

Sheet No. 9 of 41 
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Washington Closure Hanford 

1 100-D-50:6 Subsite Maximum 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 

Verification Data - Pipeline Excavation (PIPE) 

Sample Sample Sample 

Area Number Date 
PIPE-3 J1R1 18 9/5/2012 

Repl icate of J1 R118 J1R128 9/5/2012 
PIPE-1 J1R116 9/5/2012 
PIPE-2 J1 R117 9/5/2012 
PIPE-4 J1R119 9/5/2012 
PIPE-5 J1R120 9/5/201 2 
PIPE-6 J1R121 9/5/2012 
PIPE 7 J1R122 9/5/2012 
PIPE-8 J1R123 9/5/2012 
PIPE-9 J1R124 9/5/2012 
PIPE-10 J1R125 9/5/2012 
PIPE-11 J1R126 9/5/2012 
PIPE-1 2 J1R127 9/5/2012 

Statistical Computations 

% < Detection lim it 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

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

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

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

. . 
29 Qual1f1ers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

MAXIMUM VALUE 3-PARTTEST CALCULATION SHEET 

Originator N. K. Schiffern tJ-. Date 02/14/13 ------
Project 100-D Field Remediation Job No. ___ 14_6_5_5 __ 

Subject 1 00-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Boron Cadmium Hexavalent Chromium Molybdenum Acenaphthylene 

mQ/kg Q PQL mQ/kg Q PQL ma/kg o POL ma/ka o POL ua/ka Q PQL 
1.2 B 0.84 0.055 B 0.035 0.155 u 0.155 0.26 B 0.22 36 JX 8.6 
1.1 B 1.0 0.042 u 0.042 0.155 u 0.155 0.27 u 0.27 83 JX 9.3 

0.98 B 0.93 0.039 u 0.039 0.155 u 0.155 0.33 B 0.25 8.8 u 8.8 
4. 1 0.88 0.037 u 0.037 1.32 0.155 0.76 B 0.23 46 UD 46 

0.95 u 0.95 0.057 B 0.040 0.155 u 0.155 0.25 u 0.25 89 UD 89 
0.91 u 0.91 0.051 B 0.038 0.155 u 0.155 0.24 u 0.24 200 JDX 90 
0.95 u 0.95 0.040 u 0.040 0.155 u 0.155 0.25 u 0.25 8.8 u 8.8 
1.4 B 0.97 0.041 u 0.041 0.155 u 0.155 0.26 u 0.26 92 UD 92 

0.96 u 0.96 0.040 u 0.040 0.155 u 0.155 0.25 u 0.25 220 JDX 44 
1.0 u 1.0 0.042 u 0.042 0.155 u 0.155 0.27 u 0.27 9.1 u 9. 1 

0.91 u 0.91 0.038 u 0.038 0.155 u 0.155 0.24 u 0.24 9.0 u 9.0 
0.98 u 0.98 0.041 u 0.041 0.155 u 0.155 0.26 u 0.26 8.9 u 8.9 
0.91 B 0.89 0.038 B 0.037 0.155 u 0.155 0.24 u 0.24 440 UD 440 

Boron Cadmium Hexavalent Chromium Molybdenum Acenaphthylene 

58% I I 67% I I 92% I I 75% I I 75% I I 
4. 1 I I 0.057 I I 1.32 I I 0.76 I I 220 I I 

96000 
320 0.81 GW & River 2 River 8 

ug/kg 
GW Protection Protection Protection GW Protection GW Protection 

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

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

stringent RAG. part test is not required . stringent RAG. stringent RAG. stringent RAG . 

' 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

Cale. No. 01 00D-CA-V0490 tt 
Checked_....;__J~.~D~. ~S~ko~g~li~e=;,~01..... 

Rev. No. o 
Date 02/14/13 

Sheet No. 10 of 41 

Naphthalene 

ua/ka Q POL 
12 u 12 
12 u 12 
12 u 12 
62 UD 62 
120 UD 120 

9700 D 120 
12 u 12 

120 UD 120 
3600 D 59 

12 u 12 
12 u 12 
12 u 12 

590 UD 590 

Naphthalene 

83% I I 
9700 I I 

16000 
ug/kg 

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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19 
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21 
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23 
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26 
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29 
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43 
44 
45 
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Washington Closure Hanford 

100-0-50:6 Subsite Statistical Calculations 
Verification Data - Clearwell Excavation (CLEAR) 

Sample Sample Sample 
Area Number Date 

CLEAR-6 J1R1L4 9/5/2012 
Duplicate of J1 R1 L4 J1 R1 M1 9/5/2012 

CLEAR-1 J1R1K9 9/5/2012 
CLEAR-2 J1R1LO 9/5/2012 
CLEAR-3 J1R1L1 9/5/2012 
CLEAR-4 J1R1L2 9/5/2012 
CLEAR-5 J1R1 L3 9/5/2012 
CLEAR-7 J1R1L5 9/5/2012 
CLEAR-8 J1R1L6 9/5/2012 
CLEAR-9 J1R1L7 9/5/2012 

CLEAR-10 J1A1L8 9/5/2012 
CLEAR-1 1 J1R1L9 9/5/2012 
CLEAR-1 2 J1A1MO 9/5/2012 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
CLEAR-6 J1 R1 L4/J1R1 M1 9/5/2012 
CLEAR-1 J1A1K9 9/5/2012 
CLEAR-2 J1A1LO 9/5/2012 
CLEAR-3 J1A1L1 9/5/2012 
CLEAR-4 J1A1L2 9/5/2012 
CLEAR-5 J1A1L3 9/5/2012 
CLEAR-7 J1A1L5 9/5/2012 
CLEAR-8 J1A1L6 9/5/2012 
CLEAR-9 J1 R1 L7 9/5/2012 

CLEAR-10 J1A1L8 9/5/201 2 
CLEAR-11 J1R1L9 9/5/2012 
CLEAR-12 J1 R1 MO 9/5/2012 

Statistical Computations 

95% UCL based on 

N 
% < Detection lim it 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

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

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

Originator N. K. Schiffern '('I/) 
Project 100-D Field Remediat ion 

CALCULATION SHEET 

Date 02/14/1 3 
Job No. 14655 

Subject 100-0-50:6 Subsite C leanup Verification 95% UCL Calculations 

Antimony Arsenic Barium Chromium 
ma/kq o POL mq/kq o POL ma/kq o POL ma/ka o POL 
0.78 J 0.38 1.6 0.65 62.7 0.075 7.4 0.057 
0.72 J 0.37 1.6 0.65 60.0 0.075 6.6 0.057 

0.44 BJ 0.34 3.3 0.59 57.8 0.068 11.3 0.052 

0.56 BJ 0.38 3.2 0.65 56.8 0.075 11 .3 0.057 

0.38 UJ 0.38 2.7 0.66 66.1 0.076 9.5 0.058 

0.52 BJ 0.36 2.8 0.63 58.6 0.073 11 .1 0.056 

0.63 J 0.38 2.1 0.66 64.2 0.076 21 .0 0.058 
0.51 BJ 0.38 2.1 0.66 65.4 0.076 7.7 0.058 
0.67 J 0.37 1.2 0.65 61.4 0.074 6.5 0.057 

0.55 BJ 0.38 3.4 0.66 82.6 0.076 17.6 0.058 
0.55 BJ 0.36 1.2 0.62 65.4 0.072 7.4 0.055 
0.46 BJ 0.35 2.4 0.61 55.0 0.070 9.8 0.053 
0.46 BJ 0.36 2.3 0.63 59.4 0.073 8.6 0.056 

Antimony Arsenic Barium Chromium 
ma/kq ma/kq mq/kc mq/kc 

0.75 1.6 61.4 7.0 

0.44 3.3 57.8 11.3 
0.56 3.2 56.8 11.3 
0.19 2.7 66.1 9.5 
0. 52 2.8 58.6 11 .1 
0.63 2.1 64.2 21.0 
0.51 2. 1 65.4 7.7 
0.67 1.2 61 .4 6.5 
0.55 3.4 82.6 17.6 
0.55 1.2 65.4 7.4 
0.46 2.4 55.0 9.8 
0.46 2.3 59.4 8.6 

Antimony Arsenic Barium Chromium 
Large data set (n ~ 10), 

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

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

MTCAStat lognormal 
lognormal and normal 

MTCAStat normal 
distribution rejected , use distribution rejected, use 

z-statistic. 
distribution. 

z-statistic . 
distribution. 

12 12 12 12 
8% 0% 0% 0% 
0.52 2.4 62.8 10.7 
0.14 0.76 7.2 4.4 
0.59 3.0 66.3 13 .3 
0.78 3.4 82.6 21.0 

5 GW & River 20 DE, GW & River 200 18.5 GW & River 
Protection Protection GW Protection 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 (5 mg/kg) the background (6.5 mg/kg) the background (132 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. 

Cobalt 
mQ/kq o POL 

9.9 0.099 
10.3 0.098 
5.6 0.090 
6.5 0.099 
7.0 0.099 
7.9 0.096 
9.2 0.10 
10.2 0.10 
9.4 0.098 
8.1 0.10 
11.3 0.47 
8.0 0.092 
8.5 0.096 

Cobalt 
mq/kq 

10.1 
5.6 
6.5 
7.0 
7.9 
9.2 
10.2 
9.4 
8.1 
11 .3 
8.0 
8.5 

Cobalt 

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

distribution . 

12 
0% 
8.5 
1.7 
9.5 

11 .3 

15.7 

GW Protection 

NA 
NA 
NA 

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

not required. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. 0100D-CA-V0490 
Checked-----'-J7.~0~.~S~k~o~g~lie..;.;:c.:~&...,q._ 

Coooer Lead 
ma/kq o POL mq/kq o POL 

18.9 0.21 3.0 0.27 
18.3 0.21 3.2 0.26 
13.1 0.19 3.3 0.24 
15.6 0.21 3.6 0.27 
15.3 0.22 4.9 0.27 
16.7 0.21 5.5 0.26 
18.6 0.22 3.6 0.27 
18.9 0.22 7.5 0.27 
16.2 0.21 2.6 0.26 
19.0 0.22 8.0 0.27 
19.4 1.0 3.6 1.3 
16.5 0.20 4.0 0.25 
18.6 0.21 9.6 0.26 

Copper Lead 
mQ/kc mg/ki 

18.6 3.1 
13.1 3.3 
15.6 3.6 
15.3 4.9 
16.7 5.5 
18.6 3.6 
18.9 7.5 
16.2 2.6 
19.0 8.0 
19.4 3.6 
16.5 4.0 
18.6 9.6 

Copper Lead 
Large data set (n ~ 10), 

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

MTCAStat lognormal 
distribution rejected, use 

z-statistic. 
distribution . · 

12 12 
0% 0% 
17.2 4.9 
1.9 2.3 
18.1 6.4 
19.4 9.6 

22.0 10.2 GW & River 
River Protection Protection 

NA NA 
NA NA 
NA NA 

Because a ll va lues are below Because all values are below 
background (22.0 mg/kg) the background {10.2 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is 
required. not required. 

Rev. 0 

Rev. No. o 
Date 02/1 4/13 

Sheet No. 11 of 41 

Manganese 
mq/kq a POL 

302 0.099 
323 0.098 
251 0.090 
272 0.099 
294 0.099 
306 0.096 
286 0.10 
368 0.10 
297 0.098 
321 0.10 
318 0.094 
296 0.092 
323 0.096 

Manganese 
mg/k! 

313 
251 
272 
294 
306 
286 
368 
297 
321 
318 
296 
323 

Manganese 

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

distribution. 

12 
0% 
304 
29.2 
320 
368 

512 GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (512 mg/kg) the 
WAC 173-340 3-part test is 

not required . 
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6 
7 
8 
9 
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14 
15 
16 
17 
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24 
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26 
27 
28 
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30 
31 

Washington Closure Hanford 

100-0-50:6 Subsite Statistical Calculations 
Verification Data - Clearwell Excavation (CLEAR) 

Sample Sample Sample 

Area Number Date 
CLEAR-6 J1R1L4 9/5/2012 

Duolicate of J1R1 L4 J1R1M1 9/5/2012 
CLEAR-1 J1R1K9 9/5/2012 
CLEAR-2 J1R1 L0 9/5/2012 
CLEAR-3 J1R1L1 9/5/2012 
CLEAR-4 J1R1 L2 9/5/201 2 
CLEAR-5 J1R1 L3 9/5/2012 
CLEAR-? J1R1L5 9/5/2012 
CLEAR-8 J1R1L6 9/5/2012 
CLEAR-9 J1R1L7 9/5/2012 

CLEAR-10 J 1R1 L8 9/5/2012 
CLEAR-11 J1R1 L9 9/5/2012 
CLEAR-12 J1R1M0 9/5/2012 

Statistical Computation Input Data 

Sample Sample Sample 

Area Number Date 
CLEAR-6 J1R1 L4/J1R1 M1 9/5/201 2 
CLEAR-1 J1 R1K9 9/5/2012 
CLEAR-2 J1R1LO 9/5/2012 
CLEAR-3 J1R1L1 9/5/2012 
CLEAR-4 J1R1L2 9/5/201 2 
CLEAR-5 J1R1L3 9/5/201 2 
CLEAR-7 J1R1L5 9/5/2012 
CLEAR-8 J1R1L6 9/5/2012 
CLEAR-9 J1R1L7 9/5/2012 

CLEAR-10 J1 R1L8 9/5/2012 
CLEAR-1 1 J1R1L9 9/5/2012 

32 
33 S 

CLEAR-12 
tatIstIca IC t t ompu a ions 

J1R1MO 9/5/2012 

34 

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 

Maxim um value 

Most Stringent Cleanup Limit for nonradlonuclide 
and RAG type 

(ma/ka) unless otherwise noted 
WAC 173-340 3-P ART TEST 

95% UCL > Cleanup Lim it? 
> 10% above Cleanup Lim it? 

Any sample> 2X Cleanup Lim it? 

WAC 173-340 Compliance? 

. . 
48 Quahflers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013 -0 11 

CALCULATION SHEET 

Originator N. K. Schiffern YY> Date 02/1 4/13 
Project 100-D Field Remediation Job No. 14655 
Subject 100-0 -50:6 Subsite Cleanup Verification 95% UCL Calculations 

Mercury Nickel Vanadium Zinc Anthracene 

ma/ka a PQL ma/ka a PQL ma/ka a PQL ma/ka a PQL ua/ka a PQL 
0.0057 u 0.0057 10.0 0. 12 68.4 0.093 45.3 X 0.39 3.6 JX 3.1 
0.0061 u 0.0061 9.8 0.12 68.4 0.092 45.9 X 0.39 21 2.9 
0.0053 B 0.0049 11 .9 0.1 1 30.5 0.084 30.9 X 0.36 2.9 UN 2.9 
0.0048 u 0.0048 14.1 0.12 42.5 0.093 34.7 X 0.39 3.0 u 3.0 
0.0098 B 0.0050 10.6 0.12 47.5 0.094 40.2 X 0.40 2.8 u 2.8 
0.013 B 0.0052 11.2 0.12 50.1 0.090 41 .1 X 0.38 92 2.9 
0.028 0.0052 11.2 0.12 60.1 0.094 40.8 X 0.40 240 2.9 
0.046 0 .0060 12.1 0.12 66.3 0.094 49.9 X 0.40 25 3.1 

0.0054 u 0.0054 9. 8 0.12 66.6 0.092 45.5 X 0.39 3.0 u 3.0 
0.014 B 0.0061 14.7 0.12 51.7 0.094 48.7 X 0.40 1900 2.9 

0.0050 u 0.0050 11.4 0.12 85.5 0.44 45.9 X 0.37 1600 2.9 
0.D15 B 0.0057 10.7 0.11 52.6 0.087 40.0 X 0.37 1300 3.1 

0.0068 u 0.0068 10.4 0.12 59.7 0.090 47.3 X 0.38 140 3.0 

Mercury Nickel Vanadium Zinc Anthracene 

ma/ka ma/kc ma/kc ma/kc ua/ka 
0.0030 9.9 68.4 45.6 12 
0.0053 11 .9 30.5 30.9 1.5 
0.0024 14.1 42.5 34.7 1.5 
0.0098 10.6 47.5 40.2 1.4 
0.013 11.2 50.1 41.1 92 
0.028 11.2 60.1 40.8 240 
0.046 12.1 66.3 49.9 25 

0.0027 9.8 66.6 45.5 1.5 
0.014 14.7 51 .7 48.7 1900 

0.0025 11.4 85.5 45.9 1600 
0,015 10.7 52.6 40.0 1300 

0.0034 10.4 59.7 47.3 140 

Mercury Nickel Vanadium Zinc Anthracene 

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

distribution. distribution. distribution. distribution. distribution. 

12 12 12 12 12 
42% 0% 0% 0% 33% 
0.012 11 .5 56.8 42.6 443 
0.013 1.5 14.3 5.7 713 
0.031 12.3 66.4 46.0 1065550 
0.046 14.7 85.5 49.9 1900 

240000 0.33 GW & River 19.1 85.1 67.8 
ug/kg 

Protection GW Protection GW Protection River Protection GW Protection 

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

Because all values are below Because all values are below The data set meets the 3- Because all values are below 
A detai led assessm ent will be 

background (0.33 mg/kg) the background (19.1 mg/kg) the part test cri teria when background (67.8mg/kg) the 
performed. The data set does 

WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most W AC 173-340 3-part test is 
not meet the 3-part test 

not required. not required. stringent RAG. not required. 
criteria when compared to the 

direct exposure RAG. 

Remaining Sites Verification Package fo r the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. --~0.;...1 0c..:0'=D_-C-::-A:--'·....;V-,c0...;.4.;;..90-'--r_K+---
Checked ____ J~._D_._;S_;k~o~g_;lie'--_00-IHI~" -

Benzo(a)anthracene Benzo(a)pyrene 

ua/kg a PQL ua/ka a PQL 
15 3.3 14 J 6.6 
31 3.1 24 6.2 

290 N 3.1 190 N 6.2 
3.2 u 3.2 6.4 u 6.4 
10 J 3.0 8.0 J 6.0 

210 3.0 160 6.1 

600 3.0 350 6.0 
80 3.2 53 6.4 
3.2 u 3.2 6.4 u 6.4 

3000 3.0 2500 6.1 
2200 3.0 1700 6.1 
1800 3.3 1400 6.6 
410 3.2 300 6.4 

Benzo(a)anthracene Benzo(a)pyrene 

ua/ka ua/kc 
23 19 

290 190 
1.6 3.2 
10 8.0 

210 160 
600 350 
80 53 
1.6 3.2 

3000 2500 
2200 1700 
1800 1400 
410 300 

Benzo(a)anthracene Benzo(a)pyrene 

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

distribution. distribution. 

12 12 
17% 17% 
719 557 
1024 834 

717488 109357 
3000 2500 

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

YES YES 
YES YES 
YES YES 

A detailed assessment will be A detai led assessment will be 
performed. The data set does performed. The data set 

not meet the 3-part test criteria meets the 3-part test criteria 
when compared to the direct when compared to the direct 

exposure RAG. exposure RAG. 

Rev. 0 

Rev. No. O 
Date 02/1 4/1 3 

Sheet No. 12 of 41 

Benzo(b)fluoranthene 

ua/kg a PQL 
15 4.3 
30 4.1 
220 N 4.1 
4.2 u 4.2 
9.9 J 3.9 
180 4.0 
520 3.9 
61 4.2 
4.2 u 4.2 

2500 4.0 
1500 4.0 
1400 4.3 
380 4.2 

Benzo(b)fluoranthene 

ua/ka 
23 

220 
2.1 
10 

180 
520 
61 
2.1 

2500 
1500 
1400 
380 

Benzo(b)fluoranthene 

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

distribution. 

12 
17% 
566 
804 

212517 
2500 

15 ug/kg GW & River 
Protection 

YES 
YES 
YES 

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

exposure RAG. 
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Washington Closure Hanford 

100-D-50:6 Subsite Statistical Calculations 
2 Verification Data - Clearwell Excavation (CLEAR) 

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 
32 
33 S 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 

Area Number Date 
CLEAR-6 J 1R1L4 9/5/2012 

Dupl icate of J1 R1 L4 J1R1M1 9/5/2012 
CLEAR-1 J1R1K9 9/5/2012 
CLEAR-2 J1R1L0 9/5/2012 
CLEAR-3 J1R1L1 9/5/2012 
CLEAR-4 J 1R1L2 9/5/2012 
CLEAR-5 J1R1L3 9/5/2012 
CLEAR-7 J1 R1L5 9/5/2012 
CLEAR-8 J1R1L6 9/5/2012 
CLEAR-9 J1R1L7 9/5/201 2 

CLEAR-10 J1R1L8 9/5/2012 
CLEAR-11 J1 R1 L9 9/5/2012 
CLEAR-12 J1R1M0 9/5/2012 

tatIstIca IC omputat on nput Data 

Sample Sample Sample 

Area Number Date 
CLEAR-6 J1R1 L4/J1 R1 M1 9/5/2012 
CLEAR-1 J1R1K9 9/5/2012 
CLEAR-2 J1R1 L0 . 9/5/2012 
CLEAR-3 J1 R1 L 1 9/5/2012 
CLEAR-4 J1R1L2 9/5/2012 
CLEAR-5 J1R1L3 9/5/2012 
CLEAR-7 J1R1L5 9/5/201 2 
CLEAR-8 J1 R1 L6 9/5/2012 
CLEAR-9 J1R1L7 9/5/2012 

CLEAR-10 J1R1L8 9/5/2012 
CLEAR-1 1 J1R1L9 9/5/2012 
CLEAR-1 2 J1R1M0 9/5/201 2 

tatIstIca IC omputatIons . 

95% UCL based on 

N 
% < Detection lim it 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(ucy"ka\ 
WAC 173-340 3-PART TEST 

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

Any sam ple> 2X Cleanup Limit? 

WAC 173-340 Compliance? 

. . 
48 Quahf1ers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 20 13-011 

Originator N. K. Schiffern y\J) 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Benzo(ghi)perylene Benzo(k)fluoranthene Chrysene Dibenz(a,h)anthracene 

ug/ka a PQL ug/kg a PQL Ug/kg a PQL uq/ka a PQL 
11 JX 7.4 5.8 J 4.0 13 J 5.0 11 u 11 
18 JX 7.0 11 J 3.8 32 J 4.7 11 u 11 

110 N 7.0 73 NX 3.8 350 N 4.7 29 NX 11 
7.2 u 7.2 3.9 u 3.9 4.8 u 4.8 11 u 11 
9.1 JX 6.7 3.7 u 3.7 12 J 4.5 10 u 10 
120 6.9 66 3.8 190 4.6 23 JX 11 
250 6.8 170 3.7 550 4.5 69 X 10 
33 7.2 24 3.9 62 4.8 11 u 11 
7.2 u 7.2 3.9 u 3.9 4.8 u 4.8 11 u 11 

1600 6.9 930 3. 8 2400 X 4.6 500 X 10 
910 6.8 730 3.7 2000 4.6 320 X 10 
760 7.4 600 4.0 1500 XJ 5.0 250 X 11 
210 7.2 140 3.9 400 4.8 11 u 11 

Benzo(ghi)perylene Benzo(k)fluoranthene Chrysene Dibenz(a,h)anthracene 

uq/ka ug/kg uq/ka uq/ko 
15 8.4 23 5.5 

110 73 350 29 
3.6 2.0 2.4 5.5 
9.1 1.9 12 5.0 
120 66 190 23 
250 170 550 69 
33 24 62 5.5 
3.6 2.0 2.4 5.5 

1600 930 2400 500 
910 730 2000 320 
760 600 1500 250 
210 140 400 5.5 

Benzo(ghl)perylene Benzo(k)fluoranthene Chrysene Dibenz(a,h)anthracene 

- Large data set (n 2 10), 
Large data set (n 2 10), use Large data set (n 2 10) , use Large data set (n ~ 10), use 

lognormal and normal 
MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal 

distribution rejected, use 
distribution . distribution. distribution. 

z-statistic. 

12 12 12 12 
17% 25% 17% 50% 
335 229 624 102 
500 329 851 164 

221 04 38826 234358 180 
1600 930 2400 500 

48000 15 GW & River 100 30 GW & River 
GW Protection Protection River Protection Protection 

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

A detailed assessment will be A detailed assessment will A detailed assessment wi ll be 
The data set meets the 3-part performed. The data set be performed. The data set performed. The data set 
test cri teria when com pared to meets the 3-part test criteria meets the 3-part test criteria meets the 3-part test criteria 

the most stringent RAG. when compared to the direct when compared to the direct when compared to the direct 
exposure RAG. exposure RAG. exposure RAG. 

Fluoranthene 

uq/ka a POL 
33 J 13 
69 13 

630 N 13 
13 u 13 
18 J 12 

360 12 
960 12 
140 13 
13 u -13 

6200 12 
4800 12 
3900 13 
750 13 

Fluoranthene 

uq/kg 
51 
630 
6.5 
18 

360 
960 
140 
6.5 

6200 
4800 
3900 
750 

Fluoranthene 

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

distribution. 

12 
17% 
1485 
2180 

476248 
6200 

18000 
River Protection 

YES 
NO 
NO 

A detailed assessment will be 
performed. The data set 

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

exposure RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. ___ 0_1 o,..o.,,.D_-C-::-:--A--V...,,0_4_90•\{:-1--
Checked ____ J_._D_._S_k_o_g_lie_"{JJ.._;---

Fluorene lndeno(1 ,2,3-cd)pyrene 

uq/kg o PQL uq/kg o POL 
5.4 u 5.4 12 u 12 
8.0 J 5.1 15 J 12 
160 N 5.1 89 N 12 
5.3 u 5.3 12 u 12 
4.9 u 4.9 11 u 11 
52 5.0 110 11 
140 5.0 210 11 
17 J 5.3 27 J 12 
5.3 u 5.3 12 u 12 

1100 5.0 690 X 11 
840 5.0 830 11 
860 5.4 760 12 
74 X 5.3 180 12 

Fluorene lndeno(1 ,2,3-cd)pyrene 

ucy"kg uw"kc 
5.4 11 
160 89 
2.7 6.0 
2.5 5.5 
52 110 
140 210 
17 27 
2.7 6.0 

11 00 690 
840 830 
860 760 
74 180 

Fluorene lndeno(1 ,2,3-cd)pyrene 

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

distribution. distribution. 

12 12 
25% 25% 
271 244 
407 320 

42445 8385 
1100 830 

64000 15 GW & River 
GW Protection Protection 

NO YES 
NO YES 
NO YES 

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

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

exposure RAG. 

Rev. 0 

Rev. No. O 
Date 02/14/13 

Sheet No. 13 of 41 

Phenanthrene 

uq/ka o POL 
16 J 12 
48 12 
610 N 12 
12 u 12 
11 u 11 

200 11 
520 11 
52 12 
12 u 12 

5000 11 
4300 11 
3600 12 
370 12 

Phenanthrene 

ua/ko 
32 

61 0 
6.0 
5.5 
200 
520 
52 
6.0 

5000 
4300 
3600 
370 

Phenanthrene 

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

distribution. 

12 
25% 
1225 
1889 

600328 
5000 

240000 
GW Protection 

YES 
NO 
NO 

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

exposure RAG. 

D- 16 
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Wa shinqton Closure Hanford 
Originator N. K. Schiffern ~ 

Project 100-D Field Remediation 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 
1 
2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

10 0-D-50:6 Subslte Statlstlcal Calculatlcins 
rification Data • Clearwell Excavation CLEAR Ve 

D 

Sample 

Area 
CLEAR-6 

u licate of J1 R1 L4 
CLEAR-1 
CLEAR-2 
CLEAR-3 
CLEAR-4 
CLEAR-5 
CLEAR-7 
CLEAR-8 
CLEAR-9 

CLEAR-10 
CLEAR-11 

Sample Sample 

Number Date 
J1 R1 L4 9/5/2012 
J1R1M1 9/5/2012 
J1R1K9 9/5/2012 
J1R1L0 9/5/2012 
J1R1L 1 9/5/2012 
J1R1L2 9/5/2012 
J1R1L3 9/5/2012 
J1R1L5 9/5/2012 
J1R1L6 9/5/2012 
J1R1L7 9/5/2012 
J1R1L8 9/5/2012 
J1R1L9 9/5/2012 
J1R1M0 9/5/2012 

Pyrene 

u k a POL 
30 J 12 
65 12 

620 N 12 
12 u 12 
16 J 11 

390 11 
960 11 
150 12 
12 u 12 

5100 11 
5100 11 
3900 12 
800 12 

18 St atistical Com ut Data 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 St 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

48 Q 

Sample 

Area 
CLEAR-6 
CLEAR-1 
CLEAR-2 
CLEAR-3 
CLEAR-4 
CLEAR-5 
CLEAR-7 
CLEAR-8 
CLEAR-9 

CLEAR-10 
CLEAR-11 
CLEAR-12 

Sample 

Number 
J1R1 L4/J1R1 M1 

J1R1K9 
J1R1L0 
J1R1L1 
J1R1L2 
J1R1L3 
J1R1L5 
J1R1L6 
J1R1L7 
J1R1L8 
J1R1L9 
J1R1M0 

atistical Com utations 

Sample Pyrene 

Date u k 
9/5/2012 48 
9/5/2012 620 
9/5/2012 6.0 
9/5/2012 16 
9/5/2012 390 
9/5/2012 960 
9/5/2012 150 
9/5/2012 6.0 
9/5/2012 5100 
9/5/2012 5100 
9/5/2012 3900 
9/5/2012 800 

Pyrene 

Large data set (n ~ 10), use 
95% UCL based on MTCAStat lognormal 

distribution. 

N 12 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maxim um value 

Most Stringent Cleanup limit for nonradionuclide 
and RAG type 

u k 
WAC 173-340 3-PART TEST 

17% 
1425 
2023 

536855 
5100 

48000 
GW Protection 

95% UCL> Cleanup Limit? YES 
> 10% above Cleanup Limit? NO 

An sample> 2X Cleanu Limit? NO 
A detailed assessment will be 

performed. The data set 
WAC 173-340 Compliance? meets the 3-part test criteria 

ualifiers are defined on page 3. 

when compared to the direct 
exposure RAG. 

Rernainin g Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. __ _;;.0_1 0;...0_D_·C~A_-_V_0_49_0-+\,f+--
Checked ____ J_._D_._S_k_o~gl_ie __ tJ""""-

Rev. 0 

Rev. No. 0 
Date 02/14/13 

Sheet No. 14 of 41 
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Washington Closure Hanford 

1 100-D-50:6 Subsite Maximum Calculations 
2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Verification Data - Clearwell Excavation (CLEAR) 

Sample Sample Sample 

Area Number Date 
CLEAR-6 J1 R1 L4 9/5/2012 

Duplicate of J1 R1 L4 J1R1M1 9/5/2012 
CLEAR-1 J1R1K9 9/5/2012 
CLEAR-2 J1R1L0 9/5/2012 
CLEAR-3 J1 R1 L1 9/5/2012 
CLEAR-4 J1R1L2 9/5/2012 
CLEAR-5 J1R1L3 9/5/2012 
CLEAR-7 J1R1L5 9/5/2012 
CLEAR-8 J1R1 L6 9/5/2012 
CLEAR-9 J1R1 L7 9/5/2012 

CLEAR-10 J1R1LB 9/5/2012 
CLEAR-11 J1R1L9 9/5/2012 
CLEAR-12 J1R1M0 9/5/2012 

19 S ' ' IC tatIstIca omputatIons 

20 

21 
22 

23 

24 
25 
26 
27 

28 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG·type 

(m!1/kg) unless otherwise noted 
WAC 173-340 3-PARTTEST 

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

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

. . 
29 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassifi cation Form 2013-011 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Originator N. K. Schiffern 'VY) 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Beryllium Boron Cadmium 

mg/kg Q PQL mg/kf.1 Q PQL mci/k!1 Q PQL 
0.033 u 0.033 0.97 u 0.97 0.041 u 0.041 
0.032 u 0.032 0.96 u 0.96 0.040 u 0.040 
0.12 B 0.030 0.88 u 0.88 0.049 B 0.037 
0.074 B 0.033 0.97 u 0.97 0.040 u 0.040 
0.038 B 0.033 0.98 u 0.98 0.046 B 0.041 
0.032 u 0.032 0.94 u 0.94 0.039 B 0.039 
0.033 u 0.033 0.98 u 0.98 0.043 B 0.041 
0.033 u 0.033 0.98 u 0.98 0.041 u 0.041 
0.032 u 0.032 0.96 u 0.96 0.040 u 0.040 
0.11 B 0.033 1.3 B 0.98 0.055 B 0.041 
0.031 u 0.031 0.92 u 0.92 0.039 u 0.039 
0.030 u 0.030 0.90 u 0.90 0.038 u 0.038 
0.032 u 0.032 1.0 B 0.94 0.039 u 0.039 

Beryllium Boron Cadmium 

67% I I 83% I I 58% I I 
0.12 I I 1.3 I I 0.055 I I 

1.51 GW & River 320 0.81 GW & River 
Protection GW Protection Protection 

NA NO NA 
NA NO NA 
NA NO NA 

Because all values are below The data set meets the 3- Because all values are 
background (1 .51 mg/kg) the part test criteria when below background (0.81 
WAC 173-340 3-part test is compared to the most mg/kg) the WAC 173-340 3 

not required. stringent RAG. part test is not required. 

Date 02/14/13 ------Job No. 14655 ------

Molybdenum Acenaphthene 

mg/kg Q POL ua/ka Q PQL 
0.26 u 0.26 10 u 10 
0.26 u 0.26 9.7 u 9.7 
0.30 B 0.23 150 NX 9.7 
0.31 B 0.26 10 u 10 
0.26 u 0.26 9.3 u 9.3 
0.25 u 0.25 9.6 u 9.6 
0.26 u 0.26 160 X 9.4 
0.26 u 0.26 10 u 10 
0.25 u 0.25 10 u 10 
0.26 u 0.26 380 X 9.5 
0.24 u 0.24 330 X 9.5 
0.24 u 0.24 380 X 10 
0.25 u 0.25 10 u 10 

Molybdenum Acenaphthene 

83% I I 58% I I 
0.31 I I 380 I I 

96000 
8 

ug/kg 
GW Protection GW Protection 

NO NO 
NO NO 
NO NO 

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

stringent RAG. stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. 01 00D-CA-V0490* 
Checked ___ J_. _D_. S_ko~g~lie_+ro-

Acenaphthylene Naphthalene 

ua/ka o POL ug/kq Q PQL 
9.2 u 9.2 12 u 12 
8.7 u 8.7 12 u 12 
8.7 u 8.7 12 u 12 
9.0 u 9.0 12 u 12 
8.4 u 8.4 11 u 11 
8.6 u 8.6 11 u 11 
8.4 u 8.4 11 u 11 
9.0 u 9.0 12 u 12 
9.0 u 9.0 12 u 12 
53 JX 8.6 11 u 11 
63 JX 8.6 11 u 11 
26 JX 9.2 780 12 
9.0 u 9.0 12 u 12 

Acenaphthylene Naphthalene 

75% I I 92% I I 
63 I I 780 I I 

96000 16000 
ug/kg 

GW Protection 
ug/kg 

GW Protection 

NO NO 
NO NO 
NO NO 

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

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

stringent RAG. compared to the direct 
exposure RAG. 

Rev. 0 

Rev. No. --~o...,..... __ 
Date __ 0;...;;2/;;_1_4;;._/1_;3'---_ 

Sheet No. 15 of 41 ------

Aroclor-1254 

U!1/kQ Q PQL 
2.5 u 2.5 
2.5 u 2.5 
2.5 u 2.5 
2.6 u 2.6 
2.5 u 2.5 
2.6 u 2.6 
2.5 u 2.5 
2.5 u 2.5 
2.5 u 2.5 
20 2.6 
2.5 u 2.5 
2.5 u 2.5 
2.5 u 2.5 

Aroclor-1254 

92% I I 
20 I I 

17 ug/kg GW & River 
Protection 

YES 
NO 
NO 

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

criteria when compared to 
the direct exposure RAG . 
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•. I. 

Washington Closure Hanford 

1 100-0-50:6 Subsite Statistical Calculations 
2 Verification Data - Overburden (OB) 
3 Sample Sample Sample 
4 Area Number Date 
5 OB-9 J1R137 9/6/2012 
6 Duplicate of J1 R137 J1 R141 9/6/2012 
7 OB-1 J1R129 9/6/2012 
8 OB-2 J1R130 9/6/2012 
9 OB-3 J1R131 9/6/2012 
10 OB-4 J1R132 9/6/2012 
11 OB-5 J1R133 9/6/2012 
12 OB-6 J1R134 9/6/2012 
13 OB-7 J1R135 9/6/2012 
14 OB-8 J1R136 9/6/2012 
15 OB-10 J1R138 9/6/2012 
16 OB-11 J1R139 9/6/2012 
17 OB-12 J1R140 9/6/2012 
18 Statistical Computation Input Data 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 S 
34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 
Area Number Date 
OB-9 J1R137/J1R141 9/6/2012 
OB-1 J1R129 9/6/2012 
OB-2 J1R130 9/6/2012 
OB-3 J1R131 9/6/2012 
OB-4 J1R132 9/6/2012 
OB-5 J1R133 9/6/2012 
OB-6 J1R134 9/6/2012 
OB-7 J1R135 9/6/2012 
OB-8 J1R136 9/6/2012 

OB-10 J1R138 9/6/2012 
OB-11 J1R139 9/6/2012 
OB-12 J1R140 9/6/2012 

tat1st1ca IC amputations 

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/kal 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Originator N. K. Schiffern Y\D Date 02/14/13 
Project 100-D Field Remediation Job No. 14655 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Antimony Arsenic Barium Beryllium Boron 
mg/kg o POL mg/kg o POL mg/kg o POL mg/ka o POL mg/kg o POL 
0.36 u 0.36 2.7 0.62 60.0 X 0.071 0.11 B 0.031 0.92 u 0.92 
0.50 B 0.37 2.7 0.65 60.7 X 0.075 0.12 B 0.033 1.0 8 0.97 
0.63 0.38 2.2 0.67 61.4 X 0.077 0.084 BM 0.033 1.5 B 0.99 
0.49 B 0.36 3.0 0.63 63.9 X 0.073 0.12 B 0.032 0.94 u 0.94 
0.59 0.32 2.7 0.56 64.0 X 0.064 0.13 B 0.028 1.2 B 0.83 
0.49 B 0.34 2.4 0.59 69.8 X 0.068 0.10 B 0.030 1.2 B 0.88 
0.59 0.34 2.6 0.59 62.6 X 0.068 0.12 B 0.030 1.2 B 0.88 
0.40 B 0.36 2.3 0.63 61.7 X 0.073 0.089 B 0.032 0.94 u 0.94 
0.53 B 0.37 3.0 0.64 61.3 X 0.074 0.13 B 0.032 1.1 B 0.96 
0.56 B 0.38 2.3 0.66 56.8 X 0.076 0.10 B 0.033 1.0 B 0.97 
0.37 u 0.37 2.5 0.64 78.4 X 0.074 0.15 B 0.032 1.7 B 0.96 
0.55 0.35 2.3 0.61 58.3 X 0.070 0.090 B 0.030 1.0 B 0.90 
0.52 B 0.34 2.4 0.59 66.3 X 0.068 0.10 B 0.030 1.0 B 0.88 

Antimony Arsenic Barium Beryllium Boron 
mg/kg mg/kg mg/k~ mg/k~ mg/kg 

0.34 2.7 60.4 0.12 0.73 
0.63 2.2 61.4 0.084 1.5 
0.49 3.0 63.9 0.12 0.47 
0.59 2.7 64.0 0.13 1.2 
0.49 2.4 69.8 0.099 1.2 
0.59 2.6 62.6 0.12 1.2 
0.40 2.3 61.7 0.089 0.47 
0.53 3.0 61.3 0.13 1.1 
0.56 2.3 56.8 0.10 1.0 
0.19 2.5 78.4 0.15 1.7 
0.55 2.3 58.3 0.090 1.0 
0.52 2.4 66.3 0.10 1.0 

Antimony Arsenic Barium Bervllium Boron 
Large data set (n ~ 1 O) , 

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

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

distribution rejected, use 
MTCAStat lognormal 

distribution rejected, use 
MTCAStat lognormal MTCAStat normal 

z-statistic. 
distribution. 

z-statistic. 
distribution. distribution. 

12 12 12 12 12 
8% 0% 0% 0% 17% 
0.49 2.5 63.7 0.11 1.0 
0.13 0.27 5.8 0.020 0.37 
0.55 2.7 66.5 0.12 1.2 
0.63 3.0 78.4 0.15 1.7 

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

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

Because a ll va lues are below Because all values are below Because all values are below Because all values are below The data set meets the 3-
background (5 mg/kg) the 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 WAC 173-340 3-part test is compared to the most 
not required. not required. not required. not required. stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. ----"-01.:...:0:..:0c:;:;D_-C='Ac'---'V-"0-'-49~0:....1t+t--
Checked ___ ~J~ . ..:cD~.-'S~k~o~gl~ie'--_7JJM-

Cadmium Chromium 
ma/ka Q POL ma/ka o POL 
0.060 B 0.039 10.9 X 0.055 
0.098 B 0.040 11.4 X 0.057 
0.059 B 0.041 8.7 X 0.058 
0.071 B 0.039 11.3 X 0.055 
0.068 B 0.035 11 .3 X 0.049 
0.077 B 0.037 10.3 X 0.052 
0.061 B 0.037 10.8 X 0.052 
0.058 B 0.039 9.2 X 0.056 
0.070 B 0.040 11.1 X 0.057 
0.076 B 0.041 11.9 X 0.058 
0.084 B 0.040 11.8 X 0.057 
0.075 B 0.038 10.6 X 0.053 
0.053 B 0.037 10.2 X 0.052 

Cadmium Chromium 
mg/kg mg/kc1 

0.079 11.2 
0.059 8.7 
0.071 11 .3 
0.068 11.3 
0.077 10.3 
0.061 10.8 
0.058 9.2 
0.070 11.1 
0.076 11 .9 
0.084 11 .8 
0.075 10.6 
0.053 10.2 

Cadmium Chromium 

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

distribution. distribution . 

12 12 
0% 0% 

0.069 10.7 
0.0096 1.0 
0.075 11.3 
0.098 11 .9 

0.81 GW & River 18.5 GW & River 
Protection Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (0.81 mg/kg) the background (18.5 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is 
required. not required. 

Rev. 0 

Rev. No. O 
Date 02/14/13 

Sheet No. 16 of 41 

Cobalt 
ma/ka o POL 

7.6 X 0.094 
8.0 X 0.099 
8.7 X 0.10 
7.4 X 0.096 
7.7 X 0.084 
8.4 X 0.090 
8.4 X 0.090 
9.1 X 0.096 
8.6 X 0.098 
8.0 X 0.099 
7.7 X 0.098 
8.2 X 0.092 
7.9 X 0.090 

Cobalt 
ma/kg 

7.8 
8.7 
7.4 
7.7 
8.4 
8.4 
9.1 
8.6 
8.0 
7.7 
8.2 
7.9 

Cobalt 

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

distribution. 

12 
0% 
8.2 
0.50 
8.4 
9.1 

15.7 
GW Protection 

NA 
NA 
NA 

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

not required . 
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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 

Washington Closure Hanford 

100-D-50:6 Subsite Statistical Calculations 
Verification Data - Overburden (OB) 

Sample Sample 

Area Number 
OB-9 J1R137 

Duplicate of J1 R137 J1R141 
OB-1 J1R129 
OB-2 J1R130 
OB-3 J1 R131 
OB-4 J1R132 
OB-5 J1R133 
OB-6 J1R134 
OB-7 J1R135 
OB-8 J1R136 

OB-10 J1R138 
OB-11 J1R139 
OB-12 J1R140 

Statistical Comoutation lnout Data 

Sample Sample 

Area Number 
OB-9 J1R137/J1R141 
OB-1 J1R129 
OB-2 J1R1 30 
OB-3 J1 R131 
OB-4 J1R132 
OB-5 J1R133 
OB-6 J1R134 
OB-7 J1R135 
OB-8 J1R1 36 

OB-10 J1R138 
OB-11 J1R139 
OB-12 J1R140 

Sample 

Date 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

Sample 

Date 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

33 St t a Is Ica IC omputatIons 

34 

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 

(ma/ka) unless otherwise noted 
WAC 173-340 3-P ART TEST 

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

Any sample > 2X Cleanup Lim it? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3. 

Attachment to Waste Site Reclassification Form 2013-011 

Originator N. K. Schiffern '(VJ 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Copper Lead Manganese Mercury 

ma/kCI a PQL ma/ka a PQL mClfkCI a PQL ma/kq a PQL 
15.2 0.20 4.2 0.25 328 X 0.094 0.0054 u 0.0054 
16.1 0.21 4.3 0 .27 322 X 0.099 0.0050 u 0.0050 
15.3 0.22 4.6 0.27 311 X 0.10 0.18 0 .0053 
16.5 0.21 4.0 0.26 309 X 0.096 0.0050 u 0.0050 
15.9 0.1 8 5.1 0.23 312 X 0.084 0.0046 B 0.0046 
16.4 0. 19 5.8 0.24 323 X 0.090 0.017 0.0055 
16.3 0.19 4.7 0.24 338 X 0.090 0.0067 B 0.0048 
16.7 0.21 3.8 0.26 337 X 0.096 0.0051 u 0.0051 
17.2 0 .21 5.1 0.26 347 X 0.098 0.0052 B 0.0048 
16.1 0.22 4.0 0.27 316 X 0.099 0.0048 u 0.0048 
14.8 0.21 4.8 0.26 347 X 0.098 0.0057 u 0.0057 
16.4 0.20 4.5 0.25 331 X 0.092 0.0061 u 0.0061 
15.7 0.19 4.4 0.24 367 X 0.090 0.0060 B 0.0057 

Copper Lead Manganese Mercury 

mClfkCI m(l{ki:i m(l{k~ m(l{k~ 
15.7 4.3 325 0.0026 
15.3 4.6 311 0.18 
16.5 4.0 309 0.0025 
15.9 5.1 312 0.0046 
16.4 5.8 323 0.017 
16.3 4.7 338 0.0067 
16.7 3.8 337 0.0026 
17.2 5.1 347 0.0052 
16.1 4.0 316 0.0024 
14.8 4.8 347 0.0029 
16.4 4.5 331 0 .0031 
15.7 4.4 367 0.0060 

Copper Lead Manganese Mercury 

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 
0% 0% 0% 50% 
16.1 4.6 330 0.020 
0.65 0.57 17.7 0.051 
16.4 4.9 340 0.044 
17.2 5.8 367 0.18 

22.0 10.2 GW & River 512 GW & River 0.33 GW & River 
River Protection 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 (22.0 mg/kg) the background (10.2 m g/kg) the background (512 mg/kg) the background (0.33 mg/kg) the 
WAC 173-340 3-part test 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. 

Nickel 

mg/kg a PQL 
11 .2 X 0.12 
11.0 X 0.12 
12.5 X 0.12 
10.2 X 0 .12 
11 .7 X 0.10 
12.3 X 0.11 
10.7 X 0.11 
11 .5 X 0.12 
11 .0 X 0.12 
13.5 X 0.12 
11 .2 X 0.12 
11.3 X 0.11 
9 .7 X 0.11 

Nickel 

mg/kq 
11 .1 
12.5 
10.2 
11 .7 
12.3 
10.7 
11 .5 
11.0 
13.5 
11 .2 
11 .3 
9 .7 

Nickel 

Large data set (n.? 10), use 
MTCAStat lognormal · 

distribution. 

12 
0% 
11.4 
1.0 
12.0 
13.5 

19.1 

GW Protection 

NA 
NA 
NA 

Because all values are below 
background (19.1 mg/kg) the 
WAC 173-340 3-part test is 

not required . 

Remaining Sites Verification Package f or the 100-D-50:6, 183-DR Clearwell Pipelines 

CCahlecc.kNedo. ___ 0_10_0_D_-.c..CA_-V_0_4_90_1._rl---
J. D. Skoglie r}o 

Vanadium Zinc 

m(l{kg a POL ma/ka o POL 
50.6 0.088 45.0 X 0.37 
54.0 0.093 46.6 X 0.39 
61 .0 0.095 46.2 X 0.40 
51 .8 0.090 41 .5 X 0.38 
54.8 0.079 44.3 X 0.34 
58.5 0.084 47.5 X 0.36 
56.8 0.084 46.2 X 0.36 
61 .5 0.090 47.5 X 0.38 
57.2 0.092 46.2 X 0.39 
59.8 0.094 46.2 X 0.40 
54.5 0.092 46.8 X 0.39 
59.5 0.087 46.4 X 0.37 
54.3 0.084 43.2 X 0.36 

Vanadium Zinc 

ma/kc mg/k! 
52.3 45.8 
61.0 46.2 
51 .8 41.5 
54.8 44.3 
58.5 47.5 
56.8 46.2 
61 .5 47.5 
57.2 46.2 
59.8 46.2 
54.5 46.8 
59.5 46.4 
54.3 43.2 

Vanadium Zinc 

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

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected , use 

z-statistic. 

12 12 
0% 0% 

56.8 45.7 
3.3 1.8 

58.6 46.5 
61 .5 47.5 

85.1 67.8 

GW Protection River Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (85.1 mg/kg) the background (67.8 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is 
required. not required. 

Rev. 0 

Rev. No. o 
Date 02/1 4/13 

Sheet No. 17 of 41 

Benzo(a)anthracene 

ug/kg o POL 
65 3.2 
9 .2 J 3 .2 
3.2 u 3.2 
11 J 3 .2 
3.2 u 3.2 
3.2 u 3.2 
3.0 u 3.0 
3.1 u 3.1 
5.5 JX 3.1 

6000 D 16 
5.7 J 3 .1 
3.2 u 3.2 
12 J 3 .2 

Benzo(a)anthracene 

u(l{kg 
37 
1.6 
11 
1.6 
1.6 
1.5 
1.6 
5.5 

6000 
5.7 
1.6 
12 

Benzo(a)anthracene 

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

distribution rejected, use 
z-statistic. 

12 
50% 
507 
1730 
1328 
6000 

15 ug/kg GW & River 
Protection 

YES 
YES 
YES 

A detai led assessment wi ll be 
perform ed. The data set does 

not meet the 3-part test 
criteria when compared to the 

direct exposure RAG . 
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Washington Closure Hanford 

100-D-50:6 Subsite Statistical Calculations 
Verification Data - Overburden (OB) 

Sample Sample 

Area Number 
OB-9 J1R137 

Duolicate of J1R137 J1R141 
OB-1 J1R129 
OB-2 J1R130 
OB-3 J1R131 
OB-4 J1R132 
OB-5 J1R133 
OB-6 J1R134 
OB-7 J1R135 
OB-8 J1R136 

OB-10 J1R138 
OB-11 J1R139 
OB-12 J1R140 

Stat1st1ca IC omputat on nput Data 

Sample Sample 

Area Number 
OB-9 J1R137/J1R141 
OB-1 J1R129 
OB-2 J1R130 
OB-3 J1R131 
OB-4 J1R132 
OB-5 J1R133 
OB-6 J1R134 
OB-7 J1R135 
OB-8 J1 R136 

OB-10 J1R138 
OB-11 J1 R139 
OB-12 J1R140 

Sample 

Date 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

Sample 

Date 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

33 St atIstIca IC t t ompu a ions 

34 

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 

(ug/kq) 
WAC 173-340 3-PART TEST 

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

Anv sample> 2X Cleanup Lim it? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3. 

Attachment to Waste Site Reclassification Form 2013-011 

Originator N. K. Schiffem Y'IJ 
Project 100_- D Field Remediation 

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Benzo(b)fluoranthene Chrysene Fluoranthene Pyrene 

uQ/kCI 0 POL uQ/kCI 0 POL uQ/kCI 0 POL uQ/kCI 0 POL 
43 X 4.2 47 4.8 120 13 110 12 
9.4 J 4.2 6.8 J 4.8 20 J 13 19 J 12 
7.9 J 4.1 5.3 J 4.8 13 u 13 12 u 12 
8.2 J 4.2 7.8 J 4.9 19 J 13 20 J 12 
4.2 u 4.2 5.0 JX 4.8 13 J 13 12 u 12 
5.7 J 4.2 4.8 u 4.8 13 u 13 12 u 12 
4.5 JX 3.9 4.5 u 4.5 12 u 12 11 u 11 
4.1 u 4.1 4.7 u 4.7 13 u 13 12 u 12 
7.5 JX 4.1 7.3 J 4.8 20 J 13 16 J 12 

3700 DX 21 5700 D 24 12000 D 64 12000 D 59 
5.6 JX 4.1 5.4 J 4.7 16 J 13 19 J 12 
8.8 J 4.2 7.3 J 4.8 19 J 13 17 J 12 
15 4.2 20 J 4.8 44 13 47 12 

Benzo(b)fluoranthene Chrysene Fluoranthene Pyrene 

uQ/kq uQ/ka uQ/kq uQ/ka 
26 27 70 65 
7.9 5.3 6.5 6.0 
8.2 7.8 19 20 
2.1 5.0 13 6.0 
5.7 2.4 6.5 6.0 
4.5 2.3 6.0 5.5 
2.1 2.4 6.5 6.0 
7.5 7.3 20 16 

3700 5700 12000 12000 
5.6 5.4 16 19 
8.8 7.3 19 17 
15 20 44 47 

Benzo(b)fluoranthene Chrysene Fluoranthene Pyrene 

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

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

12 12 12 12 
17% 25% 33% 42% 
316 483 1019 1018 
1066 1643 3458 3459 
822 1263 2661 2660 

3700 5700 12000 12000 

15 GW & River 100 18000 48000 
Protection River Protection River Protection GW Protection 

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

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

performed. The data set performed. The data set 
part test criteria when part test criteria when 

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

compared to the most compared to the most 

exposure RAG. exposure RAG . 
stringent RAG. stringent RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR C/ea,·well Pipelines 

Cale. No. __ __:.0.;_1 O;;.;0'=D_--=C:-A-_v..,,o...;.4.;:..90~11+---
Checked ____ J~._D_._S_k_o~g_lie __ "ff3+-+-

Rev. 0 

Rev. No. O 
Date 02/14/13 

Sheet No. 18 of 41 
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Washington Closure Hanford 

1 100-D-50:6 Subsite Maximum 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 

Verification Data - Overburden (OB) 
Sample Sample Sample 

Area Number Date 
OB-9 J1R137 9/6/2012 

Duplicate of J1 R137 J1R141 9/6/2012 
08-1 J1R129 9/6/2012 
OB-2 J1R1 30 9/6/2012 
OB-3 J1R131 9/6/2012 
08-4 J1R132 9/6/2012 
08-5 J1R133 9/6/2012 
OB-6 J1R134 9/6/2012 
OB-7 J1R135 9/6/2012 
OB-8 J1R136 9/6/2012 
08-10 J1 R1 38 9/6/2012 
08-11 J1R139 9/6/2012 
08-12 J1R140 9/6/201 2 

Statistical Computations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradlonuclide 
and RAG type 

(ma/ka\ unless otherwise noted 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

29 100-D-50:6 Subs1te Maximum Calculations 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

414 
42 
43 
44 
45 
46 

Verification Data • Overburden (OB) 
Sample Sample 

Area Number 
OB-9 J1R1 37 

Duplicate of J1R137 J1R141 
0 8-1 J1R129 
08-2 J1R130 
0 8-3 J1R131 
0 8 -4 J1R132 
OB-5 J1 R133 
OB-6 J1 R134 
08-7 J1R135 
08-8 J1R136 
08-10 J1R138 
OB-11 J1R139 
08-12 J1R140 

Sample 
Date 

9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

47 S .. IC tat1st1ca omputat ons 
48 
49 
50 

51 

52 
53 
54 
55 

56 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(ua/kq) 
WAC 173-340 3-P ART TEST 

Maximum > Cleanup Limit? 
> 1 0% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

.. 
57 Ouallf1ers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

Originator N. K. Schiffern y'1:) 
Project 100-D Field Remediation 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 02/14/13 -------
Job No. ---'1-'-4..;..65"'5'----

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Molybdenum Acenaphthene Anthracene Benzo(a\nvrene Benzo(cihi)pervlene 
mci/kq o POL ua/ka o POL ua/ka o POL ua/ka o POL ua/ka o POL 
0.24 u 0.24 10 u 10 27 3.0 40 6.4 37 7.2 
0.26 u 0.26 9.9 u 9.9 3.0 u 3.0 7.7 J 6.4 7 .1 u 7.1 
0.40 B 0.26 9.9 u 9.9 3.0 u 3.0 6.3 u 6.3 7 .1 u 7.1 
0.25 u 0.25 10 u 10 3.1 u 3.1 6.4 u 6.4 7.2 u 7.2 
0.22 u 0.22 9.9 u 9.9 3.0 u 3.0 6.4 u 6.4 7.1 u 7.1 
0.23 u 0.23 9.9 u 9.9 3.0 u 3.0 6.3 u 6.3 7.1 u 7.1 
0.23 u 0.23 9.4 u 9.4 2.9 u 2.9 6.0 u 6.0 6.7 u 6.7 
0.25 u 0.25 9.8 u 9.8 3.0 u 3.0 6.3 u 6.3 7 .0 u 7.0 
0.25 u 0.25 9.8 u 9.8 3.0 u 3.0 6.3 u 6.3 7.1 u 7.1 
0.26 u 0.26 2200 DX 49 4200 D 15 2600 D 32 1600 D 36 
0.25 u 0.25 9.7 u 9.7 3.0 u 3.0 6.2 u 6.2 7.0 u 7.0 
0.24 u 0.24 9.9 u 9.9 3.0 u 3.0 6.8 J 6.4 7.1 u 7.1 
0.23 u 0.23 9.9 u 9.9 3.0 u 3.0 10 J 6.4 7.2 u 7.2 

Molvbdenum Acenaphthene Anthracene Benzo(a\nvrene Benzotahi)pervlene 
92% I I 92% I I 83% I I 67% I I 83% I I 
0.40 I I 2200 I I 4200 I I 2600 I I 1600 I I 

240000 48000 
8 96000 ug/kg 

ug/kg 
15 ug/kg GW & River 

ug/kg 
GW & River 

GW Protection GW Protection GW Protection Protection Protection 

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

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

the most stringent RAG. the most stringent RAG. the most stringent RAG. when compared to the direct the most stringent RAG. 
exposure RAG. 

lndeno(1 ,2,3-cd ovrene Phenanthrene 
ua/ka o POL ua/ka o POL 

28 J 12 79 12 
12 u 12 13 J 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
11 u 11 11 u 11 
12 u 12 12 u 12 
12 u 12 25 I J 12 

1100 D 59 11000 D 59 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 16 J 12 

lndeno(1 ,2,3-cdlovrene Phenanthrene 
83% I I 67% I I 
1100 I I 11000 I I 

15 GW & River 240000 
Protection GW Protection 

YES NO 
YES NO 
YES NO 

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

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

RAG. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cafe. No. ___ 0_1_00_D_-C_A_-_V_0_49_o_..,.. _ 
Checked ____ J_. D_. S_k_o_g~lie __ ~...,.,.... 

Benzo(k)fluoranthene Dibenz a,h)anthracene 
ua/ka o POL ua/lca o POL 

15 3.9 11 u 11 
3.9 u 3.9 11 u 11 
3.9 u 3.9 11 u 11 
4.0 u 4.0 11 u 11 
3.9 u 3.9 11 u 11 
3.9 u 3.9 11 u 11 
3.7 u 3.7 10 u 10 
3.8 u 3.8 11 u 11 
3.9 u 3.9 11 u 11 

1100 D 19 550 DX 54 
3.8 u 3.8 11 u 11 
3.9 u 3.9 11 u 11 
6.4 J 3.9 11 u 11 

Benzo(k)ffuoranthene Dibenz(a,h)anthracene 
75% I I 92% I I 
1100 I I 550 I I 

15 ug/kg GW & River 30 ug/kg GW & River 
Protection Protection 

YES YES 
NO NO 
YES YES 

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

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

exposure RAG. exposure RAG. 

Rev. No. ___ .;;.o __ _ 

Date _.......;0c=2/;;..1'-4"-/1-'3'--­
Sheet No. __ 1-'9'-o;;..1_4""1 __ 

Fluorene 
ua/ka o POL 

16 J 5.3 
5.2 u 5.2 
5.2 u 5.2 
5.3 u 5.3 
5.2 u 5.2 
5.2 u 5.2 
4.9 u 4.9 
5.2 u 5.2 
5.2 u 5.2 

2400 D 26 
5.1 u 5.1 
5.2 u 5.2 
5.3 u 5.3 

Fluorene 
83% I I 
2400 I I 

64000 
GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

f I • : 

Rev. 0 
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Washington Closure Hanford 

1 100-D-50:6 Subsite Statistical Calculat ions 
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 - staginQ Pile Area (SPA) 
Sample Sample Sample 

Area Number Date 
SPA-8 J1R149 9/6/2012 

Duplicate of J1R149 J1 R154 9/6/2012 
SPA-1 J1R142 9/6/2012 
SPA-2 J1 R1 43 9/6/2012 
SPA-3 J1R144 9/6/2012 
SPA-4 J1 R145 9/6/2012 
SPA-5 J1 R146 9/6/2012 
SPA-6 J1 R1 47 9/6/2012 
SPA-7 J1 R1 48 9/6/2012 
SPA-9 J1 R150 9/6/201 2 

SPA-10 J1 R151 9/6/2012 
SPA-11 J1 R152 9/6/2012 
SPA-12 J1R153 9/6/2012 

Stat1st1cal C omputat1on nput D ata 
Sample Sample Sample 

Area Number Date 
SPA-8 J1 R149/J1 R1 54 9/6/2012 
SPA-1 J1 R1 42 9/6/2012 
SPA-2 J1 R143 9/6/2012 
SPA-3 J1R144 9/6/2012 
SPA-4 J1R145 9/6/2012 
SPA-5 J1R1 46 9/6/2012 
SPA-6 J1R1 47 9/6/2012 
SPA-7 J1R1 48 9/6/2012 
SPA-9 J1 R150 9/6/2012 

SPA-10 J1R151 9/6/2012 
SPA-11 J1 R1 52 9/6/2012 
SPA-12 J1R153 9/6/2012 

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/kal 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

. . 
48 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 20 13-0 11 

Originator N. K. Schiffern )/\/J 
Project 100-D Field Remediation 

CALCULATION SHEET 

Date 02/14/1 3 
Job No. 14655 

Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Antimony Arsenic Barium Beryllium 
ma/ka o POL mg/ka o POL mg/kg o POL mg/kg o POL 
0.56 B 0.37 2.2 0.65 80.9 0.075 0.13 B 0.032 
0.37 B 0.35 2.3 0.60 81 .3 0.069 0.16 B 0.030 
0.65 0.34 2.6 0.59 77.9 0.068 0.15 B 0.029 
0.55 0.35 2.4 0.60 79.8 0.070 0.12 B 0.030 
0.54 0.33 2.2 0.57 67.9 0.066 0.085 B 0.029 
0.48 B 0.34 2.7 0.58 94.2 0.067 0.19 0.029 
0.55 B 0.37 2.4 0.64 83.2 0.074 0.14 B 0.032 
0.49 B 0.36 2.4 0.63 78.6 0.072 0.14 B 0.031 
0.46 B 0.34 2.4 0.59 76.3 0.068 0.16 B 0.030 
0.37 B 0.33 3.1 0.57 83.1 0.065 0.18 0.028 
0.44 B 0.33 2.4 0.57 81.1 0.066 0.18 0.028 
0.59 0.36 2.3 0.63 88.9 0.073 0.18 B 0.032 
0.46 B 0.38 2.4 0.65 80.0 0.075 0.18 B 0.033 

Antimony Arsenic Barium Beryllium 
ma/ka ma/ka mg/kg mg/kg 

0.47 2.3 81 .1 0.15 
0.65 2.6 77.9 0.15 
0.55 2.4 79.8 0.12 
0.54 2.2 67.9 0.085 
0.48 2.7 94.2 0.1 9 
0.55 2.4 83.2 0.14 
0.49 2.4 78.6 0.14 
0.46 2.4 76.3 0.16 
0.37 3.1 83.1 0.18 
0.44 2.4 81.1 0.18 
0.59 2.3 88.9 0.18 
0.46 2.4 80.0 0.18 

Antimony Arsenic Barium Beryllium 

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

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

MTCAStat lognormal 
lognormal and normal 

MTCAStat lognormal 
lognormal and normal 

distribution . 
distribution rejected, use 

distribution. 
distribution rejected, use 

z-statistic. z-statistic. 
12 12 12 12 
0% 0% 0% 0% 
0.50 2.5 81.0 0.15 
0.075 0.24 6.4 0.03 
0.55 2.6 84.5 0.17 
0.65 3.1 94.2 0.19 

5 GW & River 20 DE, GW & River 200 1.51 GW & River 
Protection Protection GW 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 (5 mg/kg) the background (6.5 mg/kg) the background (132 mg/kg) the background (1 .51 mg/kg) the 

WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is not WAC 173-340 3-part test is not 
not required. not required. required. required. 

Remaining Sites Verification Package f or the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. __ _.,;;.0_1 0-'-0'-D_-..cc_A;_-V.;,,.0;_4..c9_0_lf_ 
Checked ____ J_._D_._S_k~og-l_ie_....,1,..i~ 

Boron Cadmium Chromium 
mg/kg o POL ma/ka o POL ma/ka o POL 

1.9 B 0.96 0.13 B 0.040 22.1 0.057 
1.9 0.89 0.14 B 0.037 21.2 0.053 
1.7 B 0.87 0.1 1 B 0.037 12.5 0.052 
1.6 B 0.90 0.089 B 0.038 10.8 0.053 
1.7 0.85 0.096 B 0.036 12.6 0.050 
2.4 0.87 0.12 B 0.036 12.3 0.051 
2.0 0.96 0.11 B 0.040 11.3 0.057 
2.1 0.93 0.11 B 0.039 12.5 0.055 
1.6 B 0.88 0.099 B 0.037 12.6 0.052 
1.6 B 0.84 0.086 B 0.035 12.5 0.050 
1.7 0.85 0.10 B 0.035 11 .6 0.050 
2.5 0.94 0.14 B 0.039 12.1 0.056 
1.5 B 0.97 0.094 B 0.041 11.8 0.057 

Boron Cadmium Chromium 
mg/kg mg/kg mg/k• 

1.9 0.14 21 .7 
1.7 0.11 12.5 
1.6 0.089 10.8 
1.7 0.096 12.6 
2.4 0.12 12.3 
2.0 0.11 11 .3 
2.1 0.11 12.5 
1.6 0.099 12.6 
1.6 0.086 12.5 
1.7 0.10 11 .6 
2.5 0.14 12.1 
1.5 0.094 11.8 

Boron Cadmium Chromium 

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

MTCAStat lognormal MTCAStat lognormal 
lognormal and normal 

distribution. distribution. 
distribution rejected, use 

z-statistic. 

12 12 12 
0% 0% 0% 
1.9 0.11 12.9 

0.33 0.Q17 2.8 
2.0 0.12 14.2 
2.5 0.14 22.1 

320 0.81 GW & River 18.5 GW & River 
GW Protection Protection Protection 

NO NA NO 
NO NA NO 
NO NA NO 

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

part test criteria when background (0.81 mg/kg) the 
compared to the most WAC 173-340 3-part test is not 

test criteria when compared to 

stringent RAG. required. 
the most stringent RAG. 

Rev. 0 

Rev. No. O 
Date 02/14/1 3 

Sheet No. 20 of 41 

Cobalt 
mg/kg o POL 

8.4 X 0.098 
7.9 X 0.091 
7.4 X 0.089 
8.1 X 0.092 
7.9 X 0.087 
7.9 X 0.088 
7.6 X 0.098 
7.7 X 0.095 
7.3 X 0.090 
7.9 X 0.086 
7.2 X 0.086 
8.4 X 0.096 
7.8 X 0.099 

Cobalt 
mg/k! 

8.2 
7.4 
8.1 
7.9 
7.9 
7.6 
7.7 
7.3 
7.9 
7.2 
8.4 
7.8 

Cobalt 

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

distribution. 

12 
0% 
7.8 

0.36 
8.0 
8.4 

15.7 
GW Protection 

NA 
NA 
NA 

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

not required. 
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Washington Closure Hanford 

1 100-0-50:6 Subsite Statistical Calculations 
2 Verification Data• Staginc Pile Area (SPA) 

Sample Sample Sample 

Area Number Date 
SPA-8 J1R1 49 9/6/2012 

Duplicate of J1 R149 J1R154 9/6/2012 
SPA-1 J1R1 42 9/6/201 2 
SPA-2 J1R143 9/6/201 2 
SPA-3 J1R1 44 9/6/2012 
SPA-4 J1R145 9/6/201 2 
SPA-5 J1R146 9/6/2012 
SPA-6 J1R1 47 9/6/201 2 
SPA-7 J1R1 48 9/6/2012 
SPA-9 J1 R150 9/6/201 2 
SPA-10 J1 R151 9/6/2012 
SPA-11 J1R152 9/6/2012 
SPA-12 J1R153 9/6/2012 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 Statistical Computation Input Data 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 S 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

Sample Sample Sample 

Area Number Date 
SPA-8 J1R1 49/J1R154 9/6/2012 
SPA-1 J1 R142 9/6/2012 
SPA-2 J1 R143 9/6/2012 
SPA-3 J1R1 44 9/6/2012 
SPA-4 J1R145 9/6/201 2 
SPA-5 J1R1 46 9/6/201 2 
SPA-6 J1R147 9/6/201 2 
SPA-7 J1R148 9/6/2012 
SPA-9 J1R150 9/6/2012 

SPA-1 0 J1 R151 9/6/2012 
SPA-11 J1R152 9/6/2012 
SPA-12 J1R153 9/6/2012 

I IC tat1st ca omputat ons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for nonradionuclide and 
RAG type 

(mq/kal 
WAC 173-340 3-PART TEST 

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

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

.. 
48 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Originator N. K. Schiffern Y'? Date 02/14/13 
Project 100-D Field Remediation Job No. 14655 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Copper Lead Manganese Mercury Nickel 

mg/kg a PQL mq/kg a PQL mg/kg a PQL ma/ka a PQL ma/ka a PQL 
15.3 0.21 5.4 0.26 351 0.098 0.024 0.0051 11.4 X 0.12 
15.4 0.20 5.2 0.25 342 0.091 0.023 0.0051 11.3 X 0.11 
15.4 0.19 5.9 0.24 318 0.089 0.17 0.0048 11 .5 X 0.11 
16.3 0.20 4.4 0.25 322 0.092 0.0047 u 0.0047 11 .1 X 0.11 
15.9 0.19 5.9 0.23 310 0.087 0.0093 B 0.0063 11 .5 X 0.11 
15.6 0.19 6.5 0.24 341 0.088 0.0071 B 0.0049 11.9 X 0.11 
14.3 0.21 5.2 0.26 331 0.098 0.0070 u 0.0070 10.3 X 0.12 
14.6 0.21 4.5 0.26 338 0.095 0.0055 u 0.0055 11 .4 X 0.12 
15.4 0.20 4.2 0.24 314 0.090 0.0056 u 0.0056 11 .6 X 0.11 
16.0 0.19 4.7 0.23 327 0.086 0.0051 u 0.0051 12.2 X 0.11 
14.3 0.19 4.7 0.23 321 0.086 0.0052 B 0.0052 11.2 X 0.11 
15.2 0.21 6.6 0.26 368 0.096 0.0064 B 0.0053 11.4 X 0.12 
15.3 0.21 4.6 0.27 328 0.099 0.0052 u 0.0052 11 .8 X 0.12 

Copper Lead Manganese Mercury Nickel 

mg/kg mq/k~ ma/ka ma/ka mq/ka 
15.4 5.3 347 0.024 11 .4 
15.4 5.9 31 8 0.17 11.5 
16.3 4.4 322 0.0024 11 .1 
15.9 5.9 310 0.0093 11 .5 
15.6 6.5 341 0.0071 11 .9 
14.3 5.2 331 0.0035 10.3 
14.6 4.5 338 0.0028 11.4 
15.4 4.2 314 0.0028 11 .6 
16.0 4.7 327 0.0026 12.2 
14.3 4.7 321 0.0052 11.2 
15.2 6.6 368 0.0064 11.4 
15.3 4.6 328 0.0026 11 .8 

Copper Lead Manganese Mercury Nickel 

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

MTCAStat lognormai MTCAStat lognormal MTCAStat lognormai 
lognormal and normal lognormal and normal 

distribution. distribution. distribution. 
distribution rejected, use distribution rejected, use 

z-statistic. z-statistic. 

12 12 12 12 12 
0% 0% 0% 50% 0% 
15.3 5.2 330 0.020 11.4 
0.64 0.83 16.1 0.048 0.5 
15.6 5.7 339 0.042 11 .7 
16.3 6.6 368 0.17 12.2 

22.0 10.2 GW & River 512 GW & River 0.33 GW & River 19.1 
River Protection Protection Protection Protection GW Protection 

NA NA NA 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 Because all values are below 
background (22.0 mg/kg) the background (10.2 mg/kg) the background (512 mg/kg) the background (0.33 mg/kg) the background (19.1 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is not WAC 173-340 3-part test is not WAC 173-340 3-part test is 

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

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Cale. No. __ ......;;.0...;10;.;0;.c;D_·C~ A...;·...;V...;0_4...;90'--jf+-1,1"--
Checked ____ J_. _D_. _S_ko~g~li_e _ 7J(J+.lf-

Vanadium Zinc 

ma/ka a PQL ma/kg a PQL 
52.6 0 .092 45.1 X 0.39 
50.6 0.085 44.9 X 0.36 
45.0 0.084 41.9 X 0.35 
49.6 0.086 41.2 X 0.36 
51 .5 0.082 42.9 X 0.35 
45.8 0.083 44.0 X 0.35 
48.6 0.092 42.4 X 0.39 
46.2 0.089 41 .7 X 0.38 
43.5 0.085 39.1 X 0.36 
45.8 0.081 41.5 X 0.34 
43.8 0.081 40.1 X 0.34 
51.5 0.090 49.8 X 0.38 
46.2 0.093 40.5 X 0.39 

Vanadium Zinc 

mq/ka ma/ki 
51 .6 45.0 
45.0 41 .9 
49.6 41.2 
51 .5 42.9 
45.8 44.0 
48.6 42.4 
46.2 41.7 
43.5 39.1 
45.8 41.5 
43.8 40.1 
51.5 49.8 
46.2 40.5 

Vanadium Zinc 

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

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected, use 

z-statistic. 

12 12 
0% 0% 
47.4 42.5 
3.0 2.8 
49.0 43.8 
52.6 49.8 

85.1 67.8 
GW Protection River Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (85.1 mg/kg) the background (67.8 mg/kg) the 

WAC 173-340 3-part test is not WAC 173-340 3-part test is 
required. not required. 

Rev. No. 0 
Date 02/14/1 3 

Sheet No. 21 of 41 

Chloride 

ma/ka a PQL 
30.9 1.9 
29.6 2.0 
26.8 1.9 
153 2.0 
195 1.9 
164 1.9 
81.4 2.0 
210 2.0 
7.6 1.9 

29.4 2.0 
70.3 2.0 
32.5 2.0 
18.0 1.9 

Chloride 

ma/kc 
30.3 
26.8 
153 
195 
164 
81.4 
210 
7.6 

29.4 
70.3 
32.5 
18.0 

Chloride 

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

distribution. 

12 
0% 
84.9 
74.8 
255 
210 

25000 
GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

Rev. 0 
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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 

Washington Closure Hanford 

1 00-D-50:6 Subsite Statistical Calculations 
Verification Data - Staaino Pile Area /SPA) 

Sample Sample Sample 

Area Number Date 
SPA-8 J1R149 9/6/2012 

Duplicate of J1R149 J1 R154 9/6/2012 
SPA-1 J1 R142 9/6/2012 
SPA-2 J1 R143 9/6/2012 
SPA-3 J1 R1 44 9/6/2012 
SPA-4 J1R145 9/6/2012 
SPA-5 J1 R146 9/6/2012 
SPA-6 J1 R147 9/6/201 2 
SPA-7 J1R148 9/6/2012 
SPA-9 J1R1 50 9/6/2012 

SPA-10 J1 R151 9/6/2012 
SPA-11 J1R152 9/6/2012 
SPA-12 J1 R153 9/6/2012 

Statistical Computation Input Data 

Sample Sample Sample 

Area Number Date 
SPA-8 J1R137/J1R141 9/6/2012 
SPA-1 J1 R142 9/6/2012 
SPA-2 J1R143 9/6/2012 
SPA-3 J1R144 9/6/2012 
SPA-4 J1R145 9/6/2012 
SPA-5 J1R1 46 9/6/2012 
SPA-6 J1 R147 9/6/201 2 
SPA-7 J1 R1 48 9/6/2012 
SPA-9 J1 R150 9/6/2012 
SPA-10 J1R1 51 9/6/2012 
SPA-11 J1R152 9/6/2012 
SPA-12 J1R153 9/6/2012 

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 

(ma/ka) 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? 

48 Qualifiers are defined on page 3. 

Attachment to Waste Site Reclassification Fann 2013-011 

Originator N. K. Schiffem 'Y?D 
Project 100-0 Field Remediation 

CALCULATION SHEET 

Date 02/14/13 
Job No. 14655 

Subject 100-0-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Nitrogen in Nitrate 
Nitrogen in Nitrite and 

Sulfate TPH. Diesel 
Nitrate 

ma/ka Q POL mg/kg Q PQL mq/kg Q POL ug/kg Q POL 
17.0 0.31 20.8 0.30 17.3 1.7 29000 680 
18.6 0.32 24.6 0.30 18.4 1.7 110000 630 
72.2 0.31 37.3 0.30 18.7 1.7 1600 J 650 
10 0 .31 15.9 0.30 62.8 1.7 690 J 640 

23.7 0.31 22.2 0.30 60.6 1.7 5500 630 
61 .9 0 .31 70.9 0.30 20.5 1.7 1500 J 670 
121 D 0.63 147 D 1.5 42.2 1.7 2500 J 670 
28.8 0.32 29.7 0.30 23.5 1.7 2300 J 680 
7.3 0 .30 7.5 0.30 10.4 1.7 1300 J 670 
18.7 0 .31 4.0 0.30 17.8 1.7 670 u 670 
14.2 0 .31 14.3 0.30 49.0 1.7 1800 J 680 
15.1 0.31 18.6 0.30 86.4 1.7 2300 J 680 
2.3 B 0.31 2.1 0.30 68.5 1.7 1300 J 680 

Nitrogen in Nitrate 
Nitrogen in Nitrite and 

Sulfate TPH • Diesel 
Nitrate 

mq/kg mgtko mg/kg ug/kg 
17.8 22.7 17.9 69500 
72.2 37.3 18.7 1600 
10.0 15.9 62.8 690 
23.7 22.2 60.6 5500 
61 .9 70.9 20.5 1500 
121 147 42.2 2500 
28.8 29.7 23.5 2300 
7.3 7.5 10.4 1300 
18.7 4.0 17.8 335 
14.2 14.3 49.0 1800 
15.1 18.6 86.4 2300 
2.3 2.1 68.5 1300 

Nitrogen in Nitrate 
Nitrogen in Nitrite and 

Sulfate TPH • Diesel 
Nitrate 

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

MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal 
lognormal and normal 

distribution. distribution. distribution. 
distribution rejected, use 

z-statistic. 

12 12 12 12 
0% 0% 0% 8% 
32.8 32.7 39.9 7552 
35.0 40.4 25.2 19552 
49.4 112 

, 
67.7 16837 

121 147 86.4 110000 

200000 
1000 1000 25000 

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

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

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

The data set meets the 3-part 
background (237 mg/kg) the 

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

test criteria when compared to 
the most stringent RAG. the most stringent RAG. 

required. 
the most stringent RAG . 

Remaining Sites Verification Package f or the 100-D-50:6, 183-DR C/earwell Pipelines 

TPH • Diesel Ext 

ua/ka o POL 
43000 1000 
160000 930 

3900 960 
950 u 950 

13000 920 
3900 J 990 
5900 980 
3900 J 990 
2300 J 990 
1000 J 990 
3700 J 1000 
8100 990 
2100 J 990 

TPH . Diesel Ext 

ug/kg 
101500 

3900 
475 

13000 
3900 
5900 
3900 
2300 
1000 
3700 
8100 
2100 

TPH - Diesel Ext 

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

distribution. 

12 
8% 

12481 
28240 
43353 
160000 

200000 
ug/kg 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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Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 
Washington Closure Hanford 

1 100-0-50:6 Subsite Statistical Calculations 

Originator N. K. Schiffern J('l> 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Date 02/14/13 
Job No. 14655 

Cale. No. 0100D-CA-V0490 ~ 
Checked ____ J __ ~D-.~S-k-og-l-ie--~•1--

/i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Verification Data - Stagin~ Pile Area (SPA) 
Sample Sample 

Area Number 
Re-samole of J1R149 J1RD54 

SPA-1 J1R142 
SPA-2 J1R143 
SPA-3 J1R144 
SPA-4 J1R145 
SPA-5 J1R146 
SPA-6 J1R147 
SPA-7 J1R148 
SPA-9 J1R150 

SPA-10 J1R151 
SPA-11 J1R152 
SPA-12 J1R153 

17 Stat1st1cal Com utat,on In ut Data 
18 Sample Sample 
19 Area Number 

Sample 
Date 

1/24/2013 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 
9/6/2012 

Sample 
Date 

Benzo(a)anthracene 
ug/ka o POL 

3.3 u 3.3 
3.1 u 3.1 
3.2 u 3.2 
77 3.0 
3.2 u 3.2 
34 3.0 
8.9 J 3.1 
3.1 u 3.1 
9.3 J 3.2 
8.8 J 3.1 
3.1 u 3.1 
11 J 3.1 

Benzo(a)anthracene 
u k 

Benzo(a)p1 rene Benzo(b)fluoranthene 
ua/ka a POL uQ/ka a POL 

6.6 u 6.6 4.3 u 4.3 
6.8 J 6.2 7.9 J 4.1 
6.4 u 6.4 4.2 u 4.2 
51 6.0 54 3.9 
6.4 u 6.4 4.2 u 4.2 
25 6.1 28 X 4.0 
8.2 J 6.3 8.1 JX 4.1 
6.3 u 6.3 4.1 u 4.1 
8.4 J 6.5 8.5 JX 4.2 
6.1 u 6.1 17 4.0 
6.3 u 6.3 4.1 u 4.1 
8.5 J 6.3 9.5 JX 4.1 

Benzo(a)pyrene Benzo(b)fluoranthene 
u /k u k 

Chrysene Fluoranthene Pvrene 
ug/kg a POL ug/kg o POL ua/ka a POL 

5.0 u 5.0 13 u 13 12 u 12 
5.4 J 4.7 19 J 13 12 JX 12 
4.9 u 4.9 13 u 13 12 u 12 
47 4.5 120 12 120 11 
4.8 u 4.8 13 u 13 12 u 12 
28 J 4.6 88 12 58 X 11 
6.8 J 4.8 21 J 13 21 J 12 
4.7 u 4.7 13 u 13 12 u 12 
7.8 JX 4.9 22 J 13 21 J 12 
6.6 J 4.6 17 J 12 16 J 12 
4.8 u 4.8 13 u 13 12 u 12 
9.1 J 4.8 23 J 13 21 J 12 

Chrysene Fluoranthene Pyrene 
u /k u k u k 

20 Re-sam le of J1 R149 J1 RD54 
21 i--~-=~S:;::P:-;A;c..;-1~;..:_;_.:..::...-+---=Jc-',1.:,;R,::1~42-:c----+-~~::,.:.,:::..+-...!.:.:...._--l-~l-----+--=::'......~--l-----1---=-=-=--1----l----+-=--l---+----+-....:=:.~-l--.-l-----+--=:::.._--1 __ 1--__ ---l 1/24/2013 1.7 3.3 2.2 2.5 6.5 6.0 

9/6/2012 1.6 6.8 7.9 5.4 19 12 
22 SPA-2 J1 R143 
23 t-----::S::-:P::-:A,--3::------t---'J':-'1"'-R.:....;1..,;,44.;::..__+-....:::...:=:...:.:'-1--.....:..:-=----~-l-----1-.....::.:=--~-+----+--=c..:....--1---.....j...----l--..::..:.:::...._.....j..._--l ___ --1_.....:::.~-l--l-----l-.....::.:-=----~-+-----l 9/6/2012 1.6 3.2 2.1 2.5 6.5 6.0 

9/6/2012 77 51 54 47 120 120 
24 SPA-4 J1R1 45 
25 t-----::S::::P~A:'--5::------t---'J"-'1C:,R,..:1....:4:;:.6--4~:..::;..;~..:::....-+--:,:.:::.-+--l----+-=--l----+------+--~'----+---+----1---=.:2...-.J-..--l----+ - = ---+---l----+-=-+--+-----I 

9/6/2012 1.6 3.2 2.1 2.4 6.5 6.0 
9/6/2012 34 25 28 28 88 58 

26 SPA-6 J1R147 
27 t-----::S::-:P::-:A,--7::-----t---'J':-'1"'-R.:....;1..,;,4.:..8_--+--=::.:::.;=-.:..:....-1---'"-'-"---l---l-----l---=--1--.....j... ___ .....j..._~:..__.....j... _ _ +----~-==--+---l-----l---.!:..!.-.....j..._-l-----l---.:::..:...--1--.....j...-----l 9/6/2012 8.9 8.2 8.1 6.8 21 21 

9/6/2012 1.6 3.2 2.1 2.4 6.5 6.0 
28 SPA-9 J1R150 
29 t----~S;';:P~A~-1".:::0---l----'J"-'1C:::R:.;.1:;:51;:...--~::,:;:;~;-1---::;.~--11----+----+-__::~_.J--_l------l--~'--+---l-----l--........!.~-I---.J--- - --l-- ~'---+-+----J--=-!,--+-- -+-----I 

9/6/2012 9.3 8.4 8.5 7.8 22 21 
9/6/2012 8.8 3.1 17 6.6 17 16 

30 SPA-11 J1R152 
31 r-----;S~P~A;'-_:;-:12::----+-....:J=:-::1-:::R:--:-1-::'53~-t-~~~+--~-+-+--- l--~==--l----l-------+--=.!.,_-+--+----+--=::....._-+_~l-----+-....:::.:::'....._-+_-+ ___ +-~:::..::....-+--+-----I 9/6/2012 1.6 3.2 2.1 2.4 6.5 6.0 

9/6/2012 11 8.5 9.5 9.1 23 21 
32 St IC at1st1ca 
33 

34 

35 
36 
37 
38 
39 
40 

omputations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit for nonradionuclide and 

41 

42 
43 
44 
45 

46 

RAG type 
(ua/kal 

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

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

WAC 173-340 Compliance? 

.. 
47 Qualifiers are defined on page 3 . 
48 

Benzo(a)anthracene Benzo(aJpyrene 
Large data set (n ~ 10), Large data set (n 2 10), 
lognormal and normal lognormal and normal 

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

12 12 
50% 50% 
13 11 
22 14 
24 17 
77 51 

15 GW & River 15 GW & River 
Protection Protection 

YES YES 
YES YES 
YES YES 

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

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

exposure RAG. exposure RAG . 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Benzo(b)fluoranthene Chrysene Fluoranthene Pyrene 
Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), 
lognormal and normal lognormal and normal lognormal and normal lognormal and normal 

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

12 12 12 12 
42% 42% 42% 42% 
12 10 29 25 
15 14 37 33 
19 17 46 41 
54 47 120 120 

15 GW & River 100 18000 48000 
Protection River Protection River Protection GW Protection 

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

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

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

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

compared to the direct the most stringent RAG. 
compared to the most 

the most stringent RAG . 
exposure RAG. 

stringent RAG . 

Rev. 0 
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' . 

Washington Closure Hanford 

1 100-0-50:6 Subsite Maximum Calculations 
2 Verification Data• Overburden 
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 

Sample Sample Sample 
Area Number Date 

SPA-8 J1R149 9/6/2012 
Duplicate ol J1R149 J1R154 9/6/2012 

SPA-1 J1 R142 9/6/2012 
SPA-2 J1R143 9/6/2012 
SPA-3 J1R144 9/6/201 2 
SPA-4 J1R145 9/6/201 2 
SPA-5 J1 R146 9/6/201 2 
SPA-6 J1R147 9/6/201 2 
SPA-7 J1R1 48 9/6/201 2 
SPA-9 J1 R1 50 9/6/201 2 

SPA-1 0 J1R1 51 9/6/201 2 
SPA-1 1 J1R152 9/6/201 2 
SPA-12 J1R153 9/6/2012 

Statistical Computations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

(m<1/k<1l 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

29 100-D-50:6 Subsite Maximum Calculations 
30 Verification Data • Overburden 
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 

Re-sample of J1R1 49 J1 RD54 1/24/2013 
SPA-1 J1R1 42 9/6/201 2 
SPA-2 J1R1 43 9/6/2012 
SPA-3 J1 R144 9/6/201 2 
SPA-4 J1R145 9/6/2012 
SPA-5 J1R146 9/6/201 2 
SPA-6 J1R147 9/6/2012 
SPA-7 J1 R148 9/6/2012 
SPA-9 J1 R150 9/6/2012 

SPA-10 J1R151 9/6/201 2 
SPA-11 J1 R152 9/6/2012 
SPA-12 J1R153 9/6/201 2 

Statistical Comoutations 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for nonradionuclide 
and RAG type 

lua/kal 
WAC 173-340 3-PART TEST 

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

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

.. 
56 Qualifiers are defined on page 3 . 

Attachment to Waste Site Reclassification Form 2013-011 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Originator N. K. Schiffern 1/"6 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Veri fication 95% UCL Calculations 

Molybdenum 
ma/ka o POL 
0.25 u 0.25 
0.24 u 0.24 
0.31 B 0.23 
0.24 u 0.24 
0.23 u 0.23 
1.1 B 0.23 

0.25 u 0.25 
0.25 u 0.25 
0.23 u 0.23 
0.22 u 0.22 
0.22 u 0.22 
0.25 u 0.25 
0.26 u 0.26 

Molvbdenum 
83% I I 
1.1 I I 

8 
GW Protection 

NO 
NO 
NO 

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

the most stringent RAG. 

Anthracene Benzo ahi\"" rvlene Benzo!k)fluoranthene 
ua/ka o POL ua/ka o POL ua/ka o POL 

3.1 u 3.1 7.4 u 7.4 4.0 u 4.0 
3.0 u 3.0 7.0 u 7.0 3.8 u 3.8 
3.1 u 3.1 7.2 u 7.2 4.0 u 4.0 
20 2.9 40 6.7 25 3.7 
3.0 u 3.0 7.2 u 7.2 3.9 u 3.9 
17 J 2.9 12 JX 6.8 11 J 3.7 
3.0 u 3.0 7.1 u 7.1 3.9 u 3.9 
3.0 u 3.0 7.1 u 7.1 3.9 u 3.9 
3.2 J 3.1 7.3 u 7.3 4.0 J 4.0 
2.9 u 2.9 6.9 u 6.9 3.8 u 3.8 
3.0 u 3.0 7.1 u 7.1 3.9 u 3.9 
3.0 u 3.0 7.1 u 7.1 3.9 u 3.9 

Anthracene Benzo(ghi)perylene Benzo(k)fluoranthene 
75% I I 83% I I 75% I I 
20 I I 40 I I 25 I I 

240000 
ug/kg 

48000 ug/kg GW & River 15 ug/kg GW & River 
GW Protection Protection Protection 

NO NO YES 
NO NO NO 
NO NO NO 

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

the most stringent RAG. the most stri ngent RAG. compared to the direct exposure 
RAG. 

Date 02/14/13 
Job No. - --14_6_5 __ 5 _ _ 

Fluorene 
ua/ka o POL 

5.4 u 5.4 
5.1 u 5.1 
5.3 u 5.3 
13 JX 4.9 
5.3 u 5.3 
10 J 5.0 
5.2 u 5.2 
5.2 u 5.2 
5.3 u 5.3 
5.1 u 5.1 
5.2 u 5.2 
5.2 u 5.2 

Fluorene 
83% I I 
13 . I I 

64000 
GW 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-50:6, 183-DR Clearwell Pipelines 
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Rev. No. O 
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Sheet No. __ 2_4_o_f_4_1 __ 

lndeno(1 ,2,3-cd 1ovrene Phenanthrene 
ua/ka o POL uafkq o POL 

12 u 12 12 u 12 

12 u 12 12 u 12 
12 u 12 12 u 12 
28 X 11 57 11 
12 u 12 12 u 12 
24 J 11 49 11 
12 u 12 12 u 12 
12 u 12 12 u 12 
12 u 12 16 J 12 
12 u 12 13 J 12 
12 u 12 12 u 12 
12 u 12 14 J 12 

lndeno(1 ,2,3-cdlovrene Phenanthrene 

83% I I 58% I I 
28 I I 57 I I 

15 GW & River 240000 
Protection GW Protection 

YES NO 
YES NO 
NO NO 

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

meets the 3-part test criteria test cri teria when compared to 
when compared to the direct the most stringent RAG. 

exposure RAG. 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
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 YV) 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Antimony 95% UCL Calculation 
0.56 J1R118/J1 R128 
0.69 J1R116 
2.0 J1 R117 Number of samples Uncensored values 
0.19 J1R119 Uncensored 12 Mean 
0.38 J1R120 Censored Lognormal mean 
0.61 J1R121 Detection limit or POL Std. devn. 
0.48 J1R122 Method detection limit Median 
0.86 J1R123 TOTAL 12 Min. 
0.70 J1R124 Max. 
0.62 J1R125 
0.71 J1R126 
0.41 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.893 r-squared is: 0.685 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.90 

DATA ID Beryllium 95% UCL Calculation 
0.039 J1R118/J1R128 
0.078 J1R116 
0.12 J1R117 Number of samples Uncensored values 
0.17 J1R119 Uncensored 12 Mean 
0.16 J1R120 Censored Lognormal mean 

0.099 J1R121 Detection limit or POL Std. devn. 
0.052 J1R122 Method detection limit Median 
0.033 J1R123 TOTAL 12 Min. 
0.017 J1 R124 Max. 
0.016 J1R125 
0.017 J1R126 
0.14 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.923 r-squared is: 0.917 
Aecom m endations: 
Use lognormal distribution. 

UCL (Land's method) is 0.18 

DATA ID Copper 95% UCL Calculation 
20.1 J1 R118/J1 R128 
18.2 J1R116 
43.9 J1R117 Number of samples Uncensored values 
14.6 J1 R119 Uncensored 12 Mean 
16.8 J1R120 Censored Lognormal mean 
14.9 J1R121 Detection limit or POL Std. devn. 
16.1 J1R122 Method detection limit Median 
18.2 J1R123 TOTAL 12 Min. 
19.3 J1R124 Max. 
15.6 J1R125 
23.2 J1R126 
13.8 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.756 r-squared is: 0.603 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 23.4 

.. 
61 Qualifiers are defined on page 3 . 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

0.68 
0.69 
0.45 
0.62 
0.19 
2.0 

0.078 
0.085 
0.058 
0.065 
0.016 
0.17 

19.6 
19.5 
8.1 
17.5 
13.8 
43.9 

Attachment to Waste Site Reclassification Form 2013-011 

Date 
Job No. 

CALCULATION SHEET 

02/14/1 3 
14655 

Ecology Software (MTCAStat) Results 100-0-50·6 Subslte Pipeline Excavation ' 
DATA ID Arsenic 95% UCL Calculation 

2.3 J1 R118/J1R128 
2.5 J1R116 
14.7 J1R117 Number of samples Uncensored values 
3.5 J1R119 Uncensored 12 Mean 
3.2 J1R120 Censored Lognormal mean 
2.8 J1 R121 Detection limit or POL Std. devn. 
2.4 J1R122 Method detection limit Median 
2.0 J1R123 TOTAL 12 Min. 
1.4 J1R124 Max. 
1.6 J1R125 
2.4 J1 R126 
3.7 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.773 r-squared is: ·o.482 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 5.2 

DATA ID Chromium 95% UCL Calculation 
14.9 J1R118/J1R128 
8.4 J1R116 

28.5 J1R117 Number of samples Uncensored values 
13.3 J1R119 Uncensored 12 Mean 
12.5 J1R120 Censored Lognormal mean 
11.5 J1R121 Detection limit or POL Std. devn. 
14.6 J1R122 Method detection limit Median 
8.8 J1R123 TOTAL 12 Min. 
8.7 J1R124 Max. 
7.0 J1R125 
12.5 J1R126 
14.9 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.905 r-squared is: 0.760 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 16.2 

DATA ID Lead 95% UCL Calculation 
12.3 J1 R118/J1R128 
6.4 J1 R116 

23.7 J1R117 Number of samples Uncensored values 
4.2 J1R119 Uncensored 12 Mean 
4.6 J1R120 Censored Lognormal mean 
5.5 J1R121 Detection lim it or POL Std. devn. 
8.9 J1R122 Method detection limit Median 
4.8 J1R123 TOTAL 12 Min. 
3.5 J1R124 Max. 
2.8 J1R125 
3.9 J1R126 
5.3 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.888 r-squared is: 0.663 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9.9 

3.5 
3.4 
3.6 
2.5 
1.4 
14.7 

13.0 
13.0 
5.6 
12.5 
7.0 

28.5 

7.2 
7.0 
5.8 
5.1 
2.8 

23.7 

Cale. No. 
Checked 

DATA 
65.3 
63.6 
93.7 
60.8 
62.4 
51 .7 
59.0 
53.4 
52.5 
64.4 
56.5 
58.0 

DATA 
9.0 
9.0 
7.3 
5.9 
6.6 
7.0 
7.7 
7.8 
9.2 
9.4 
10.0 
6.0 

DATA 
328 
333 
313 
288 
313 
298 
317 
307 
315 
316 
349 
285 

0100O-CA-V0490, 
J. D. Skoglie 

Rev. No. O 
Date 02/14/13 

Sheet No. 25 of 41 

ID Barium 95% UCL Calculation 
J1R118/J1R128 

J1R1 16 
J1R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 61 .8 
J1R120 Censored Lognormal mean 61 .8 
J1 R121 Detection limit or POL Std. devn. 11 .1 
J1 R122 Method detection limit Median 59.9 
J1R123 TOTAL 12 Min. 51 .7 
J1R124 Max. 93.7 
J1R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.788 r-squared is: 0.705 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 67.0 

ID Cobalt 95% UCL Calculation 
J1R118/J1R128 

J1 R116 
J1R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 7.9 
J1R120 Censored Lognormal mean 7.9 
J1R121 Detection limit or POL Std. devn. 1.4 
J1R122 Method detection limit Median 7.8 
J1R123 TOTAL 12 Min. 5.9 
J1R124 Max. 10.0 
J1R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.953 r-squared is: 0.957 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 8.7 

ID Manganese 95% UCL Calculation 
J1R118/J1R128 

J1R116 
J1R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 313 
J1R120 Censored Lognormal mean 314 
J1R121 Detection limit or ·POL Std. devn. 18.1 
J1R122 Method detection limit Median 314 
J1R123 TOTAL 12 Min. 285 
J1R124 Max. 349 
J1R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.960 r-squared is: 0.958 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 323 
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Washington Closure Hanford 
Originator N. K. Schiffern "(V) 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Mercury 95% UCL Calculation 
0.032 J1R118/J1R128 
0.0098 J1R1 16 
0.041 J1R117 Number of samples Uncensored values 
0.011 J 1R119 Uncensored 12 Mean 

0.0035 J1R1 20 Censored Lognorrnal mean 
0.0083 J1R1 21 Detection limit or PQL Std. devn . 
0.062 J1R1 22 Method detection limit Median 
0.028 J1R123 TOTAL 12 Min. 
0.028 J1 R1 24 Max. 
0.0025 J1R1 25 
0.011 J1R1 26 

0.0025 J1 R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.861 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.064 

DATA ID Zinc 95% UCL Calculation 
57. 1 J1R118/J1R128 
49.9 J1 R116 
94.2 J1 R1 17 Number of samples Uncensored values 
36.1 J1 R119 Uncensored 12 Mean 
39.7 J1 R120 Censored Lognormal mean 
38.9 J1 R121 Detection limit or PQL Std. devn. 
43.7 J1R122 Method detection limit Median 
43.2 J1 R1 23 TOTAL 12 Min. 
57.5 J1 R124 Max. 
44.8 J1 R1 25 
46.6 J1R126 
34.7 J1 R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.852 r-squared is: 0.724 
Recommendations: 
Use lognorrnal distribution. 

UCL (Land's method) is 56.5 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
1500 J1R118/J1R128 
200 J1R116 
3800 J1R117 Number of samples Uncensored values 
31000 J1R119 Uncensored 12 Mean 
15000 J1R120 Censored Lognormal mean 
770 J1 R121 Detection limit or PQL Std. devn. 

19000 J1R122 Method detection limit Median 
11000 J1R123 TOTAL 12 Min. 

180 J1R124 Max. 
33 J1R125 
43 J1R126 

85000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.958 r-squared is: 0.615 
Recommendations: 
Use lognomnal distribution. 

UCL (Land's method) is 10927789 

.. 
61 Qualifiers are defined on page 3 . 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Form 2013-01 1 

CALCULATION SHEET 

Date 02/14/13 
Job No. --~1-46_5_5 __ _ 

' 
-Ecology Software (MTCAStat) Results 100-D 50·6 Subsite Pipeline Excavation 

DATA ID Nickel 95% UCL Calculation 
10.8 J1 R118/J1R128 
10.1 J1R116 
14.3 J1R117 Number of samples Uncensored values 

0.020 12.5 J1R1 19 Uncensored 12 Mean 
0.023 12.7 J1R120 Censored Lognormal mean 
0.018 13.4 J1 R121 Detection limit or PQL Std. devn. 
0.01 1 13.0 J1 R1 22 Method detection limit Median 

0.0025 10.4 J1R123 TOTAL 12 Min. 
0.062 10.0 J1R124 Max. 

10.9 J1R1 25 
15.7 J1 R126 
14.3 J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.945 r-squared is: 0.944 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 13.4 

DATA ID Acenaphthene 95% UCL Calculation 
645 J1 R1 18/J1 R1 28 
4.9 J1R11 6 

2100 J1R117 Number of samples Uncensored values 
48.9 8800 J1R119 Uncensored 12 Mean 
48.8 8200 J1 R120 Censored Lognormal mean 
16.0 260 J1 R121 Detection limit or PQL Std. devn. 
44.3 5600 J1R122 Method detection limit Median 
34.7 5500 J1R123 TOTAL 12 Min. 
94.2 62 J1R124 Max. 

5.0 J1R125 
4.95 J1R1 26 

31000 J1 R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.898 r-squared is: 0.613 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 9356 

DATA ID Benzo(a)pyrene 95% UCL Calculation 
890 J1R118/J1R128 
160 J1R116 
1600 J1 R117 Number of samples Uncensored values 

13961 15000 J1R119 Uncensored 12 Mean 
63846 9400 J1R120 Censored Lognormal mean 
24442 430 J1 R121 Detection limit or PQL Std. devn. 
2650 7500 J1R122 Method detection limit Median 
33 9500 J1R123 TOTAL 12 Min. 

85000 180 J1R124 Max. 
27 J1R125 
24 J1R126 

35000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.948 r-squared is: 0.684 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2322038 

12.3 
12.4 
1.9 

12.6 
10.0 
15.7 

5182 
92887 
8790 
1373 
4.9 

31000 

6643 
24885 
10265 
1245 
24 

35000 

Cale. No. 
Checked 

DATA 
58.4 
64.5 
52.8 
34.8 
40.1 
45.6 
48.8 
51.3 
66.7 
67.0 
59.8 
34.9 

DATA 
346 
57 

3400 
15 

14000 
1.5 

16000 
8000 

77 
11 
14 

60000 

DATA 
1145 
210 

2300 
21000 
11000 

600 
12000 
10000 

180 
34 
35 

53000 

0100D-CA-V0490 Rev. No. O 

J. D. Sko lie Date 02/14/13 
Sheet No. 26 of 41 

ID Vanadium 95% UCL Calculation 
J1R118/J1R128 

J1R116 
J1R117 Number of samples Uncensored values 

J1R119 Uncensored 12 Mean 52.1 

J1R120 Censored Lognormal mean 52.2 

J1R121 Detection limit or PQL Std. devn. 11.6 

J1R122 Method detection limit Median 52.1 

J1R123 TOTAL 12 Min. 34.8 

J1 R124 Max. 67.0 

J1 R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.937 r-squared is: 0.955 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 59.6 

ID Anthracene 95% UCL Calculation 
J1R118/J1R128 

J1R116 
J1 R117 Number of samples Uncensored va lues 

J1 R119 Uncensored 12 Mean 8493 

J1R120 Censored Lognormal mean 170534 

J1 R121 Detection limit or PQL Std. devn. 17221 

J1R122 Method detection limit Median 211 

J1R1 23 TOTAL 12 Min. 1.5 

J1R1 24 Max. 60000 

J1R1 25 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.941 r-squared is: 0.544 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 1304142559 

ID Benzo(b)fluoranthene 95% UCL Calculation 
J1R118/J1R128 

J1R1 16 
J1R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 9292 

J1R120 Censored Lognorrnal mean 34659 

J1R121 Detection limit or PQL Std. devn. 15333 

J1R122 Method detection limit Median 1723 

J1R123 TOTAL 12 Min. 34 

J1 R1 24 Max. 53000 

J1 R1 25 
J1 R1 26 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.951 r-squared is: 0.643 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3517393 
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Washington Closure Hanford 
Originator N. K. Schiffern Y'\D 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Benzo(ghi)perylene 95% UCL Calculation 
575 J1R118/J1 R128 
120 J1R116 
1200 J1R117 Number of samples Uncensored values 
5000 J1R119 Uncensored 12 Mean 
5300 J1R120 Censored Lognormal mean 
300 J1R121 Detection limit or POL Std. devn. 
4100 J1 R122 Method detection limit Median 
5700 J1R123 TOTAL 12 Min. 
170 J1R124 Max. 
26 J1R125 
18 J1R126 

21000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.954 r-squared is: 0.617 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 472192 

DATA ID Dibenz(a,h)anthracene 95% UCL Calculation 
175 R118/J1R128 
5.5 J1R1 16 
250 J1R117 Number of samples Uncensored values 

2700 J1R119 Uncensored 12 Mean 
1700 J1R120 Censored Lognormal mean 
5.5 J1R121 Detection limit or PQL Std. devn. 

1500 J1R122 Method detection limit Median 
1800 J1R123 TOTAL 12 Min. 
5.5 J1R124 Max. 
14 J1R125 
5.5 J1 R1 26 

7700 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is : 0.868 r-squared is: 0.633 
Recomm endations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2375 

DATA ID lndeno(1 ,2,3-cd)pyrene 95% UCL Calculation 
485 J1R118/J1 R128 
120 J1 R116 
770 J1 R117 Number of samples Uncensored va lues 

8500 J1R119 Uncensored 12 Mean 
5800 J1R120 Censored Lognormal mean 
210 J1 R121 Detection limit or POL Std. devn. 

2900 J1R122 Method detection limit Median 
6000 J1R123 TOTAL 12 Min. 

97 J1R124 Max. 
6.0 J1R1 25 
14 J1R126 

16000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.954 r-squared is: 0.739 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2014140 

61 Qualifiers are defined on page 3. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

3626 
10027 
5936 
888 
18 

21000 

1322 
8637 
2217 
213 
5.5 

7700 

3409 
15696 
4934 
628 
6.0 

16000 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ ...:0.::2/;....;1_4_/1...:3 __ 
Job No. __ ___:.1..:..46:;.:5c..:5;_ __ 

Ecology Software (MTCAStat) Results 100-D-50·6 Sub site Pipeline Excavation 
' DATA ID Benzo(k)fluoranthene 95% UCL Calculation 

365 J1R118/J1R128 
73 J1R116 

800 J1R117 Number of samples Uncensored values 
7600 J1R119 Uncensored 12 Mean 
4100 J1R120 Censored Lognormal mean 
230 J1 R121 Detection limit or POL Std . devn. 

3300 J1R122 Method detection limit Median 
4000 J1R123 TOTAL 12 Min. 

63 J1R124 Max. 
12 J1 R125 
8.7 J1R126 

17000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.955 r-squared is: 0.669 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 1462279 

DATA ID Fluoranthene 95% UCL Calculation 
3300 'J1 R118/J1R128 
460 J1R116 

9100 J1R117 Number of samples Uncensored values 
55000 J1R119 Uncensored 12 Mean 
42000 J1 R120 Censored Lognormal mean 
1500 J1 R121 Detection limit or POL Std . devn. 

38000 J1R122 Method detection limit Median 
26000 J1R123 TOTAL 12 Min. 

360 J1R124 Max. 
80 J1R125 
68 J1 R126 .. 

160000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.644 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 25740291 

DATA ID Phenanthrene 95% UCL Calculation 
3300 J1R118/J1 R128 
260 J1R116 

12000 J1R117 Number of samples Uncensored values 
35000 J1R119 Uncensored 12 Mean 
43000 J1R120 Censored Lognormal mean 

930 J1R121 Detection limit or POL Std. devn. 
40000 J1R122 Method detection limit Median 
22000 J1R123 TOTAL 12 Min. 

200 J1R124 Max. 
48 J1R125 
52 J1R126 

140000 J1R127 
Lognormal distribution? Normal distribution? 
r-squared is: 0.925 r-squared is: 0.644 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 61244670 

3129 
12748 
4989 
583 
8.7 

17000 

27989 
141205 
45929 
6200 

68 
160000 

24733 
176552 
39970 
7650 

48 
140000 

Cale. No. 
Checked 

DATA 
1300 
210 

3100 
25000 
14000 
790 

15000 
10000 

160 
31 
30 

75000 

DATA 
765 
44 

2500 
7100 
8400 
190 

8100 
5200 

54 
11 
14 

32000 

DATA 
3100 
420 

8000 
55000 
39000 
1500 

34000 
25000 

340 
73 
66 

150000 

01 OOD-CA-V049] Rev. No. O 
J. D. Skoglie Date 02/14/13 

Sheet No. 27 of 41 

ID Chrysene 95% UCL Calculation 
J1R118/J1R128 

J1R116 
J1R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 12052 
J1R120 Censored Lognorrnal mean 54944 
J1 R121 Detection limit or POL Std . devn. 21405 
J1R122 Method detection limit Median 2200 
J1R123 TOTAL 12 Min. 30 
J1R124 Max. 75000 
J1 R125 
J1R126 
J1R127 

Lognormal d istribution? Normal distribution? 
r-squared is: 0.955 r-squared is: 0.599 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9134343 

ID Fluorene 95% UCL Calculation 
J1R118/J1R128 

J1 R116 
J1 R117 Number of samples Uncensored values 
J1R119 Uncensored 12 Mean 5365 
J1R120 Censored Lognormal mean 34569 
J1R121 Detection limit or POL Std. devn. 9041 
J1 R122 Method detection limit Median 1633 
J1R123 TOTAL 12 Min. 11 
J1R124 Max. 32000 
J1 R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.925 r-squared is: 0.609 
Recommendations: 
Use lognormal distribution. 

UCL (land's method) is 10259069 

ID Pyrene 95% UCL Calculation 
J1R118/J1R128 

J1R116 
J1R117 Number of samples Uncensored values 
J1 R119 Uncensored 12 Mean 26375 
J1 R120 Censored Lognorrnal mean 132475 
J1R121 Detection limit or POL Std. devn. 43228 
J1 R122 Method detection limit Median 5550 
J1 R123 TOTAL 12 Min. 66 
J1R124 Max. 150000 
J1R125 
J1R126 
J1R127 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.649 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 24104059 
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Washington Closure Hanford 
Originator N. K. Schiffern 'VY) 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Antimony 95% UCL Calculation 
0.75 J1 R1 L4/J1R1 M1 
0.44 J1R1K9 
0.56 J1R1L0 Number of samples Uncensored values 
0.19 J1 R1L 1 Uncensored 12 Mean 
0.52 J1R1L2 Censored Lognormal mean 
0.63 J1R1L3 Detection limit or POL Std. devn. 
0.51 J1R1L5 Method detection limit Median 
0.67 J1R1 L6 TOTAL 12 Min. 
0.55 J1 R1 L7 Max. 
0.55 J1 R1 L8 
0.46 J1R1L9 
0.46 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.746 r-squared is: 0.899 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.59 

DATA ID Chromium 95% UCL Calculation 
7.0 J1R1 L4/J1R1 M1 
11.3 J1R1K9 
11 .3 J1R1LO Number of samples Uncensored values 
9.5 J1R1 L1 Uncensored 12 Mean 
11.1 J1R1L2 Censored Lognormal mean 
21.0 J1R1L3 Detection limit or POL Std. devn. 
7.7 J1R1 L5 Method detection limit Median 
6.5 J1R1 L6 TOTAL 12 Min. 
17.6 J1R1L7 Max. 
7.4 J1R1 L8 
9.8 J1R1 L9 
8.6 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.916 r-squared is: 0.815 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 13.3 

DATA ID Lead 95% UCL Calculation 
3. 1 J1R1 L4/J1R1 M1 
3.3 J1R1K9 
3.6 J1R1 L0 Number of samples Uncensored values 
4.9 J1R1 L 1 Uncensored 12 Mean 
5.5 J1 R1 L2 Censored Lognormal mean 
3.6 J1R1L3 Detection limit or POL Std. devn. 
7.5 J1R1 L5 Method detection limit Median 
2.6 J1R1 L6 TOTAL 12 Min. 
8.0 J1R1L7 Max. 
3.6 J1R1 L8 
4.0 J1R1L9 
9.6 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.924 r-squared is: 0.855 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 6.4 

.. 
61 Ouahf1ers are defined on page 3. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 
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Attachment to Waste Site Reclassification Form 2013-011 

Date 
Job No. 

CALCULATION SHEET 

02/14/13 
14655 

Ecology Software (MTCAStat) Results 1 00·D-50·6 Subsite Clearwell Excavation 
' DATA ID Arsenic 95% UCL Calculation 

1.6 J1R1L4/J1R1M1 
3.3 J1R1K9 
3.2 J1R1L0 Number of samples Uncensored values 
2.7 J1R1L1 Uncensored 12 Mean 2.4 
2.8 J1R1L2 Censored Lognormal mean 2.4 
2.1 J1R1 L3 Detection limit or POL Std . devn. 0.76 
2.1 J1R1L5 Method detection limit Median 2.4 
1.2 J1R1 L6 TOTAL 12 Min. 1.2 
3.4 J1R1L7 Max. 3.4 
1.2 J1R1L8 
2.4 J1 R1 L9 
2.3 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.918 r-squared is: 0.959 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.0 

DATA ID Cobalt 95% UCL Calculation 
10.1 J1 R1 L4/J 1R1 M1 
5.6 J1R1K9 
6.5 J1 R1L0 Number of samples Uncensored values 
7.0 J1 R1L1 Uncensored 12 Mean 8.5 
7.9 J1R1L2 Censored Lognormal mean 8.5 
9.2 J1R1 L3 Detection limit or POL Std. devn. 1.7 
10.2 J1R1L5 Method detection lim it Median 8.3 
9.4 J1R1L6 TOTAL 12 Min. 5.6 
8.1 J1R1L7 Max. 11 .3 

11 .3 J1 R1 L8 
8.0 J1R1L9 
8.5 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.974 r-squared is: 0.988 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9.5 

DATA ID Manganese 95% UCL Calculation 
313 J1R1 L4/J1R1 M1 
251 J1R1K9 
272 J1R1L0 Number of samples Uncensored values 
294 J1R1L1 Uncensored 12 Mean 304 
306 J1R1L2 Censored Lognormal mean 304 
286 J1R1L3 Detection limit or POL Std. devn. 29.2 
368 J1R1L5 Method detection limit Median 302 
297 J1R1L6 TOTAL 12 Min. 251 
321 J1R1L7 Max. 368 
318 J1R1L8 
296 J1 R1L9 
323 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.937 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 320 

Cale. No. 
Checked 

DATA 
61.4 
57.8 
56.8 
66.1 
58.6 
64.2 
65.4 
61.4 
82.6 
65.4 
55.0 
59.4 

DATA 
18.6 
13.1 
15.6 
15.3 
16.7 
18.6 
18.9 
16.2 
19.0 
19.4 
16.5 
18.6 

DATA 
0.0030 
0.0053 
0.0024 
0.0098 
0.013 
0.028 
0.046 
0.0027 
0.014 

0.0025 
0.015 

0.0034 

Rev.0 
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J. D. Skoglie Date 02/14/13 
Sheet No. 28 of 41 

ID Barium 95% UCL Calculation 
J1 R1 L4/J1R1 M1 

J1R1K9 
J1R1L0 Number of samples Uncensored values 
J1R1L1 Uncensored 12 Mean 62.8 

J1R1L2 Censored Lognormal mean 62.9 

J1R1L3 Detection limit or POL Std. devn. 7.22 

J1R1L5 Method detection limit Median 61.4 

J1R1L6 TOTAL 12 Min. 55.0 

J1 R1 L7 Max. 82.6 

J1R1L8 
J1R1 L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.836 r-squared is: 0.785 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 66.3 

ID Copper 95% UCL Calculation 
J1R1 L4/J 1R1 M1 

J1R1K9 
J1R1 LO Number of samples Uncensored values 
J1R1L1 Uncensored 12 Mean 17.2 

J1 R1L2 Censored Lognormal mean 17.2 

J1R1L3 Detection limit or POL Std. devn. 1.9 

J1R1 L5 Method detection limit Median 17.7 

J1 R1L6 TOTAL 12 Min. 13.1 

J1R1L7 Max. 19.4 

J1R1L8 
J1R1L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.877 r-squared is: 0.896 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on z-statistic) is 18.1 

ID Mercury 95% UCL Calculation 
J1R1 L4/J1R1 M1 

J1R1K9 
J1 R1 LO Number of samples Uncensored values 
J1R1L1 Uncensored 12 Mean 0.012 

J 1R1L2 Censored Lognormal mean 0.013 

J1R1 L3 Detection limit or POL Std. devn. 0.013 

J1 R1 L5 Method detection limit Median 0.0076 

J1 R1 L6 TOTAL 12 Min. 0.0024 

J1 R1 L7 Max. 0.046 

J1 R1 L8 
J1R1 L9 
J1 R1MO 

Lognormal distribution? Normal distribution? 
r-squared is: 0.920 r-squared is: 0.752 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.031 

D-31 



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 Y\l) 
Project 1 00·D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 
9.9 J1 R1 L4/J1R1 M1 

11 .9 J1R1K9 
14.1 J1R1L0 Number of samples Uncensored values 
10.6 J1R1 L 1 Uncensored 12 Mean 
11 .2 J1R1L2 Censored Lognormal mean 
11 .2 J1R1L3 Detection lim it or POL Std. devn. 
12.1 J1 R1 LS Method detection limit Median 
9.8 J1 R1 L6 TOTAL 12 Min. 

14.7 J1R1L7 Max. 
11.4 J1R1L8 
10.7 J1R1L9 
10.4 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.910 r-squared is: 0.877 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 12.3 

DATA ID Anthracene 95% UCL Calculatlon 
12 J1R1 L4/J1R1 M1 
1.5 J1R1K9 

· 1.5 J1R1L0 Number of samples Uncensored values 
1.4 J1R1L1 Uncensored 12 Mean 
92 J1 R1 L2 Censored Lognormal mean 

240 J1R1L3 Detection lim it or POL Std. devn. 
25 J1R1L5 Method detection limit Median 
1.5 J1R1L6 TOTAL 12 Min. 

1900 J1 R1 L7 Max. 
1600 J1 R1 LB 
1300 J1R1L9 
140 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.903 r-squared is: 0.671 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 1065550 

DATA ID Benzo(b)fluoranthene 95% UCL Calculation 
23 J1R1L4/J1R1M1 

220 J1R1K9 
2.1 J1R1L0 Number of samples Uncensored values 
9.9 J1R1L1 Uncensored 12 Mean 
180 J1R1L2 Censored Lognormal mean 
520 J1R1L3 Detection limit or POL Std . devn. 
61 J1R1L5 Method detection limit Median 
2.1 J1R1L6 TOTAL 12 Min. 

2500 J1R1L7 Max. 
1500 J1R1L8 
1400 J1 R1 L9 
380 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.942 r-squared is: 0.743 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 212517 

. . 
61 Ouahf1ers are defined on page 3 . 
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Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ 0;;.;;2;;;../ 1.;....4.;../ _13 __ 

Job No. ___ 1'-4-'-6-'-55'----

Ecology Software (MTCAStat) Results, 100-D-50:6 Subsite Clearwell Excavation 
DATA ID Vanadium 95% UCL Calculation 
68.4 J1 R1 L4/J1 R1 M1 
30.5 J1R1K9 
42 .5 J1 R1 LO Number of samples Uncensored values 
47.5 J1R1 L 1 Uncensored 12 Mean 56.8 
50.1 J1 R1 L2 Censored Lognormal mean 57.0 
60.1 J1 R1L3 Detection limit or POL Std. devn. 14.3 

66.3 J1 R1L5 Method detection lim it Median 56.2 
66.6 J1R1L6 TOTAL 12 Min. 30.5 
51.7 J1 R1L7 Max. 85.5 
85.5 J1 R1L8 
52.6 J1 R1L9 
59.7 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.965 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 66.4 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
23 J1 R1 L4/J1 R1 M1 
290 J1R1K9 
1.6 J1 R1 LO Number of samples Uncensored values 
9.5 J1R1L1 Uncensored 12 Mean 719 
210 J1R1L2 Censored Lognormal mean 4111 
600 J1R1L3 Detection limit or POL Std. devn. 1024 
80 J1R1L5 Method detection limit Median 250 
1.6 J1R1L6 TOTAL 12 Min . 1.6 

3000 J1 R1 L7 Max. 3000 
2200 J1R1L8 
1800 J1R1L9 
410 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.934 r-squared is : 0.741 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 717488 

DATA ID Benzo(ghi)perylene 95% UCL Calculation 
15 J1R1 L4/J1R1 M1 

110 J1R1K9 
3.6 J1R1L0 Number of samples Uncensored values 
9.1 J1R1L1 Uncensored 12 Mean 335 
120 J1 R1 L2 Censored Lognorrnal mean 750 
250 J1 R1 L3 Detection limit or POL Std. devn. 500 
33 J1R1L5 Method detection limit Median 115 
3.6 J1R1L6 TOTAL 12 Min. 3.6 

1600 J1R1L7 Max. 1600 
910 J1R1L8 
760 J1R1L9 
210 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.956 r-squared is: 0.712 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 22104 

Cale. No. 
Checked 

DATA 
45.6 
30.9 
34.7 
40.2 
41 .1 
40.8 
49.9 
45.5 
48.7 
45.9 
40.0 
47.3 

DATA 
19 

190 
3.2 
8.0 
160 
350 
53 
3.2 

2500 
1700 
1400 
300 

DATA 
8.4 
73 
2.0 
1.9 
66 
170 
24 
2.0 
930 
730 
600 
140 

Rev. 0 

01 00D-CA-V0490 ~ Rev. No. 0 

J . D. Skoglie ~ Date 02/14/13 
Sheet No. 29 of 41 

ID Zinc 95% UCL Calculation 
J1 R1 L4/J1 R1 M1 

J1 R1 K9 
J1R1L0 Number of samples Uncensored values 
J1R1L1 Uncensored 12 Mean 42.6 
J1R1L2 Censored Lognorrnal mean 42.6 
J1R1L3 Detection limit or POL Std. devn. 5.7 
J1R1L5 Method detection limit Median 43.3 
J1R1L6 TOTAL 12 Min. 30.9 
J1R1L7 Max. 49.9 
J1R1L8 
J1R1L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.904 r-squared is: 0.933 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 46.0 

ID Benzo(a)pyrene 95% UCL Calculation 
J1 R1 L4/J1R1 M1 

J1R1K9 
J1R1L0 Number of samples Uncensored values 
J1R1L1 Uncensored 12 Mean 557 
J1R1L2 Censored Lognorrnal mean 1737 
J1R1L3 Detection limit or POL Std . devn. 834 
J1 R1 LS Method detection lim it Median 175 
J1 R1 L6 TOTAL 12 Min. 3.2 
J1R1L7 Max. 2500 
J1R1L8 
J1R1L9 
J1 R1 MO 

Lognormal distribution? Normal distribution? 
r-squared is: 0.948 r-squared is: 0.712 
Recommendations : 
Use lognormal distribution. 

UCL (Land's method) is 109357 

ID Benzo(k)fluoranthene 95% UCL Calculation 
J1 R1 L4/J1 R1 M1 

J1R1K9 
J1R1L0 Number of samples Uncensored values 
J1 R1 L 1 Uncensored 12 Mean 229 
J1 R1 L2 Censored Lognormal mean 692 
J1R1L3 Detection limit or POL Std. devn. 329 
J1 R1 LS Method detection lim it Median 70 
J1 R1 L6 TOTAL 12 Min. 1.9 
J1R1L7 Max. 930 
J1R1L8 
J1R1 L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.928 r-squared is : 0.730 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 38826 
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Washington Closure Hanford 
Originator N. K. Schiffern "{V) 
Project 100-0 Field Remediation 
Subject 100-0-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Chrysene 95% UCL Calculation 
23 J1R1 L4/J 1R1 M1 

350 J1R1K9 
2.4 J1R1L0 Number of samples Uncensored values 
12 J1R1L1 Uncensored 12 Mean 

190 J1 R1 L2 Censored Lognormal mean 
550 J1R1L3 Detection -limit or POL Std. devn. 
62 J1 R1 L5 Method detection lim it Median 
2.4 J1R1L6 TOTAL 12 Min . 

2400 J1R1L7 Max. 
2000 J1R1L8 
1500 J1R1L9 
400 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared Is: 0.935 r-squared is: 0.760 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 234358 

DATA ID Fluorene 95% UCL Calculation 
5.4 J1R1 L4/J1 R1 M1 
160 J1R1K9 
2.7 J1R1L0 Number of samples Uncensored values 
2.5 J1 R1 L1 Uncensored 12 Mean 
52 J1R1L2 Censored Lognormal mean 
140 J1R1L3 Detection limit or POL Std. devn. 
17 J1R1L5 Method detection limit Median 

2.65 J1R1L6 TOTAL 12 Min. 
1100 J1R1L7 Max. 
840 J1R1L8 
860 J1R1L9 
74 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.923 r-squared is: 0.694 
Aecom m endations: 
Use lognormal distribution. 

UCL (Land's method) is 42445 

DATA ID Pyrene 95% UCL Calculation 
48 J1 R1 L4/J1R1 M1 
620 J1R1K9 
6.0 J1R1L0 Number of samples Uncensored values 
16 J1R1L1 Uncensored 12 Mean 

390 J1R1l2 Censored Lognormal mean 
960 J1R1L3 Detection limit or POL Std. devn. 
150 J1R1L5 Method detection limit Median 
6.0 J1 R1 L6 TOTAL 12 Min. 

5100 J1 R1 L7 Max. 
5100 J1R1L8 
3900 J1R1L9 
800 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.932 r-squared is: 0.713 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 536855 

. . 
61 Qualifiers are defined on page 3 . 
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Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Fonn 2013-011 

CALCULATION SHEET 

Date 02/14/13 
Job No. --::.:1::...4;.:..65:.:..5.:..:;... __ 

' 
- -Ecology Software (MTCAStat) Results 100 D 50·6 Subsite Clearwell Excavation 

DATA ID Dibenz(a,h)anthracene 95% UCL Calculation 
5.5 J1 R1 L4/J1 R1 M1 
29 J1R1K9 
5.5 J1R1L0 Number of samples Uncensored values 
5.0 J1R1L1 Uncensored 12 Mean 102 
23 J1R1L2 Censored Lognormal mean 125 
69 J1R1L3 Detection limit or POL Std. devn. 164 
5.5 J1R1L5 Method detection limit Median 14 
5.5 J1R1L6 TOTAL 12 Min. 5.0 
500 J1R1L7 Max. 500 
320 J1R1L8 
250 J1R1L9 
5.5 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is.: 0.825 r-squared is: 0.666 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 180 

DATA ID lndeno(1,2,3-cd)pyrene 95% UCL Calculation 
11 J1 R1 L4/J1R1 M1 
89 J1R1K9 
6.0 J1R1L0 Number of samples Uncensored values 
5.5 J1R1L1 Uncensored 12 Mean 244 
110 J1R1L2 Censored Lognormal mean 465 
210 J1R1L3 Detection limit or POL Std . devn. 320 
27 J1R1L5 Method detection limit Median 100 
6.0 J1R1L6 TOTAL 12 Min. 5.5 
690 J1R1L7 Max. 830 
830 J1R1L8 

· 760 J1 R1 L9 
180 J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.914 r-squared is: 0.748 
Recommendations : 
Use lognormal distribution. 

UCL (Land's method) is 8385 

Cale. No. 
Checked 

DATA 
51 

630 
6.5 
18 

360 
960 
140 
6.5 

6200 
4800 
3900 
750 

DATA 
32 
610 
6.0 
5.5 
200 
520 
52 
6.0 

5000 
4300 
3600 
370 

Rev. 0 

01000-CA-V049 Rev. No. O 

J. D. Sko lie Date 02/14/13 
Sheet No. 30 of 41 

ID Fluoranthene 95% UCL Calculation 
J1 R1 L4/J1R1 M1 

J1R1K9 
J1R1L0 Number of samples Uncensored values 

J1R1L1 Uncensored 12 Mean 1485 

J1R1l2 Censored Lognormal mean 5498 

J1R1L3 Detection limit or POL Std. devn. 2180 

J1R1L5 Method detection limit Median 495 

J1R1L6 TOTAL 12 Min. 6.5 

J1R1L7 Max. 6200 

J1R1L8 
J1R1L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.718 

Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 476248 

ID Phenanthrene 95% UCL Calculation 
J1R1 L4/J1 R1 M1 

J1R1K9 
J1 R1 LO Number of samples Uncensored values 

J1R1 L1 Uncensored 12 Mean 1225 

J1R1l2 Censored Lognormal mean 4712 

J1 R1 L3 Detection limit or POL Std. devn. 1889 

J1R1L5 Method detection limit Median 285 

J1R1L6 TOTAL 12 Min. 5.5 

J1 R1 L7 Max. 5000 

J1R1L8 
J1R1L9 
J1R1M0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.930 r-squared is: 0.683 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 600328 
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Washington Closure Hanford 
Originator N. K. Schiffern y\D 
Project 100-0 Field Remediation 
Subject 100-0 -50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Antimony 95% UCL Calculation 
0.34 J1R137/J1 R141 
0.63 J1R129 
0.49 J1R130 Number of samples Uncensored values 
0.59 J1R131 Uncensored 12 Mean 
0.49 J1R132 Censored Lognormal mean 
0.59 J1R133 Detection limit or POL Std. devn. 
0.40 J1R134 Method detection limit Median 
0.53 J1R135 TOTAL 12 Min . 
0.56 J1R136 Max. 
0.19 J1R138 
0.55 J1 R139 
0.52 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.733 r-squared is: 0.857 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.55 

DATA ID Beryllium 95% UCL Calculation 
0.12 J1R137/J1R141 

0.084 J1R129 
0.12 J1R130 Number of samples Uncensored values 
0.13 J1R131 Uncensored 12 Mean 

0.099 J1R132 Censored Lognormal mean 
0.12 J1R133 Detection limit or POL Std. devn. 

0.089 J1R134 Method detection limit Median 
0.13 J1R135 TOTAL 12 Min . 

0.095 J1 R136 Max. 
0.15 J1R138 

0.090 J1R139 
0.10 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.957 r-squared is: 0.944 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.12 

DATA ID Chromium 95% UCL Calculation 
11 .2 J1R137/J 1R141 
8.7 J1R129 
11.3 J1R130 Number of samples Uncensored values 
11 .3 J1 R131 Uncensored 12 Mean 
10.3 J1R132 Censored Lognormal mean 
10.8 J1R133 Detection limit or POL Std. devn. 
9.2 J1R134 Method detection limit Median 
11 .1 J1R135 TOTAL 12 Min. 
11.9 J1R136 Max. 
11.8 J1R138 
10.6 J1R139 
10.2 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0.922 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 11 .3 

. . 
61 Oual1f1ers are defined on page 3 . 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR C/earwell Pipelines 
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Attachment to Waste Site Reclassification Form 2013-011 

Date 
Job No. 

CALCULATION SHEET 

02/14/13 
14655 

Ecology Software (MTCAStat) Results 100-0-50·6 Subsite Overburden (OB) ' 
DATA ID Arsen ic 95% UCL Calculation 

2.7 J 1R137/J1R141 
2.2 J1R129 
3.0 J1R130 Number of samples Uncensored values 
2.7 J1R131 Uncensored 12 Mean 
2.4 J1R132 Censored Lognormal mean 
2.6 J1 R133 Detec1ion lim it or POL Std. devn. 
2.3 J1 R134 Method de1ection limit Median 
3.0 J1R135 TOTAL 12 Min. 
2.3 J1R136 Max. 
2.5 J1 R138 
2.3 J1R1 39 
2.4 J1R1 40 

Lognormal distribution? Normal distribution? 
r-squared is: 0.925 r-squared is 0.91 O 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2.7 

DATA ID Boron 95% UCL Calculation 
0.73 J1 R1 37/J1R141 
1.5 J1 R129 

0.47 J1R130 Number of samples Uncensored values 
1.2 J1 R1 31 Uncensored 12 Mean 
1.2 J1R132 Censored Lognormal mean 
1.2 J1R133 Detection limit or POL Std. devn. 

0.47 J1R134 Method detection limit Median 
1.1 J1R135 TOTAL 12 Min. 
1.0 J1R136 Max. 
1.7 J1R138 
1.0 J1 R139 
1.0 J1R140 .. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.885 r-squared is 0.944 
Recommendations: 
Use normal distribution. 

UCL (!-statistic) is 1.2 

DATA ID Cobalt 95% UCL Calculation 
7.8 J1R137/J1R141 
8.7 J1R129 
7.4 J1R130 Number of samples Uncensored values 
7.7 J1R131 Uncensored 12 Mean 
8.4 J1R132 Censored Lognormal mean 
8.4 J1R133 Detection limit or POL Std. devn. 
9.1 J1R134 Method detection lim it Median 
8.6 J1R135 TOTAL 12 Min. 
8.0 J1R136 Max. 
7.7 J1R138 
8.2 J1R139 
7.9 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.979 r-squared is 0.974 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 8.4 

2.5 
2.5 

0.27 
2.5 
2.2 
3.0 

1.0 
1.1 

0.37 
1.1 

0.47 
1.7 

8.2 
8.2 

0.50 
8.1 
7.4 
9.1 

Cale. No. 
Checked 

DATA 
60.4 
61 .4 
63.9 
64.0 
69.8 
62.6 
61 .7 
61 .3 
56.8 
78.4 
58.3 
66.3 

DATA 
0.079 
0.059 
0.071 
0.068 
0.077 
0.061 
0.058 
0.070 
0.076 
0.084 
0.075 
0.053 

DATA 
15.7 
15.3 
16.5 
15.9 
16.4 
16.3 
16.7 
17.2 
16.1 
14.8 
16.4 
15.7 

01000-CA-V0490~ 
J. D. Skoglie 

Rev. No. 0 
Date 02/14/13 

Sheet No. 31 of 41 

ID Barium 95% UCL Calculation 
J1R137/J1R141 

J1R129 
J1R130 Number of samples Uncensored values 
J1 R131 Uncensored 12 Mean 63.7 
J1 R132 Censored Lognormal mean 63.7 
J1 R133 Detection limit or POL Std. devn. 5.8 
J1R134 Method detection limit Median 62.2-
J1R135 TOTAL 12 Min. 56.8 
J1R136 Max. 78.4 
J1R138 
J1R139 
J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.880 r-squared 0.846 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 66.5 

ID Cadmium 95% UCL Calculation 
J1R137/J1R141 

J1 R129 
J1R130 Number of samples Uncensored values 
J1 R131 Uncensored 12 Mean 0.069 
J1 R132 Censored Lognormal mean 0 .069 
J1R133 Detection limit or POL Std. devn. 0.010 
J1 R134 Method detection limit Median 0.071 
J1 R135 TOTAL 12 Min. 0.053 
J1 R136 Max. 0.084 
J1 R138 
J1R139 
J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.954 r-squared 0.966 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.075 

ID Copper 95% UCL Calcu lation 
J1R137/J 1R141 

J1R129 
J1R130 Number of samples Uncensored values 
J1 R131 Uncensored 12 Mean 16.1 
J1R132 Censored Lognormal mean 16.1 
J1R133 Detection limit or POL Std. devn. 0.65 
J1R134 Method detection lim it Median 16.2 
J1R135 TOTAL 12 Min . 14.8 
J1R136 Max. 17.2 
J1R138 
J1R139 
J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.970 r-squared 0.975 
Recommendations: 
Use lognormal distribution . 

UCL (Land's method) is 16.4 
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Washington Closure Hanford 
Originator N. K. Schiffern Y\I', 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Lead 95% UCL Calculation 
4.3 J1R137/J1R141 
4.6 J1 R129 
4.0 J1R130 Number of samples Uncensored values 
5.1 J1R131 Uncensored 12 Mean 
5.8 J1R132 Censored Lognormal mean 
4.7 J1 R133 Detection limit or POL Std. devn. 
3.8 J1R134 Method detection limit Median 
5.1 J1R135 TOTAL 12 Min. 
4.0 J1R136 Max. 
4.8 J1R138 
4.5 J1R139 
4.4 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.974 r-squared is: 0.956 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 4.9 

DATA ID Nickel 95% UCL Calculation 
11 .1 J1R137/J1R141 
12.5 J1R129 
10.2 J1R130 Number of samples Uncensored values 
11 .7 J1R131 Uncensored 12 Mean 
12.3 J1R132 Censored Lognormal mean 
10.7 J1R133 Detection limit or POL Std. devn. 
11 .5 J1R134 Method detection limit Median 
11.0 J1R135 TOTAL 12 Min. 
13.5 J1R136 Max. 
11 .2 J1R138 
11 .3 J1R139 
9.7 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.977 r-squared is: 0.968 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.0 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
37 J1R137/J1R141 
1.6 J1 R129 
11 J1 R130 Number of samples Uncensored values 
1.6 J1R131 Uncensored 12 Mean 
1.6 J1 R132 Censored Lognormal mean 
1.5 J1R133 Detection limit or POL Std. devn. 
1.6 J1R134 Method detection limit Median 
5.5 J1R135 TOTAL 12 Min . 

6000 J1R136 Max. 
5.7 J1R138 
1.6 J1R139 
12 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.666 r-squared is: NA 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 1328 

. . 
61 Qualifiers are defined on page 3 . 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date 02/14/13 
Job No. --=14..:..6,.;,:5..:..5.c......-

Ecology Software (MTCAStat) Results, 100-D-50:6 Subsite Overburden (OB) 
DATA ID Manganese 95% UCL Calculation 
325 J1R137/J1R141 
311 J1R129 
309 J1R130 Number of samples Uncensored values 

4.6 312 J1R131 Uncensored 12 Mean 
4.6 323 J1R132 Censored Lognormal mean 
0.57 338 J1R133 Detection limit or POL Std. devn. 
4.6 337 J1R134 Method detection limit Median 
3.8 347 J1R135 TOTAL 12 Min. 
5.8 316 J1R136 Max. 

347 J1R138 
331 J1R139 
367 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.951 r-squared is 0.943 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 340 

DATA ID Vanadium 95% UCL Calculation 
52.3 J1R137/J1 R141 
61 .0 J1R129 
51.8 · J1R130 Number of samples Uncensored values 

11.4 54.8 J1R131 Uncensored 12 Mean 
11.4 58.5 J1R132 Censored Lognormal mean 
1.0 56.8 J1R133 Detection limit or POL Std. devn. 

11 .3 61 .5 J1R134 Method detection limit Median 
9.7 57.2 J1R135 TOTAL 12 Min. 
13.5 59.8 J1R136 Max. 

54.5 J1R138 
59.5 J1R139 
54.3 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.963 r-squared is 0.964 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 58.6 

DATA ID Benzo(b)fluoranthene 95% UCL Calculation 
26 J1R137/J1 R141 
7.9 J1R129 
8.2 J1R1 30 Number of samples Uncensored values 

507 2.1 J1 R131 Uncensored 12 Mean 
119 5.7 J1R132 Censored Lognormal mean 

1730 4.5 J1R133 Detection limit or POL Std. devn. 
3.6 2.1 J1R134 Method detection limit Median 
1.5 7.5 J1R135 TOTAL 12 Min. 

6000 3700 J1R136 Max. 
5.6 J1R138 
8.8 J1R1 39 
15 J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.642 r-squared is NA 
Aecom m endations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 822 

330 
330 
17.7 
328 
309 
367 

56.8 
56.8 
3.3 

57.0 
51 .8 
61 .5 

316 
77 

1066 
7.7 
2.1 

3700 

Cale. No. 
Checked 

DATA 
0.0026 

0.18 
0.0025 
0.0046 
0.017 

0.0067 
0.0026 
0.0052 
0.0024 
0.0029 
0.0031 
0.0060 

DATA 
45.8 
46.2 
41 .5 
44.3 
47.5 
46.2 
47.5 
46.2 
46.2 
46.8 
46.4 
43.2 

DATA 
27 
5.3 
7.8 
5.0 
2.4 
2.3 
2.4 
7.3 

5700 
5.4 
7.3 
20 
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ID Mercury 95% UCL Calculation 
J1R137/J1R141 

J1R129 
J1R130 Number of samples Uncensored values 

J1 R131 Uncensored 12 Mean 0.020 

J1R132 Censored Lognormal mean 0.012 

J1 R133 Detection limit or POL Std. devn. 0.051 

J1R134 Method detection limit Median 0.0038 

J1R135 TOTAL 12 Min. 0.0024 

J1R136 Max. 0.18 

J1 R138 
J1R139 
J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.684 r-squared 0.350 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.044 

ID Zinc 95% UCL Calculation 
J1R137/J1 R141 

J1R129 
J1R130 Number of samples Uncensored values 

J1 R131 Uncensored 12 Mean 45.7 

J1R132 Censored Lognormal mean 45.7 

J1 R133 Detection limit or POL Std. devn. 1.8 

J1R134 Method detection limit Median 46.2 

J1R135 TOTAL 12 Min. 41 .5 

J1R136 Max. 47.5 

J1R138 
J1R139 
J1R140 

Lognormal distribution? Normal distribution? 
r-squared is: 0.815 r-squared 0.826 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-stat istic) is 46.5 

ID Chrysene 95% UCL Calculation 
J1R137/J1R141 

J1R129 
J1R130 Number of samples Uncensored values 

J1 R131 Uncensored 12 Mean 483 

J1R132 Censored Lognormal mean 102 

J1 R133 Detection limit or POL Std. devn. 1643 

J1R134 Method detection limit Median 6.4 

J1R135 TOTAL 12 Min. 2.3 

J1R136 Max. 5700 

J1R138 
J1R139 
J1R140 

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

UCL (based on Z-statistic) is 1263 
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Washington Closure Hanford 
Originator N. K. Schiffern "{\/) 
Project 100-D Field Remediation 
Subject 100-0-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Fluoranthene 95% UCL Calculation 
70 J1R137/J1R141 
6.5 J1R129 
19 J1R130 Number of samples Uncensored values 
13 J1R131 
6.5 J1R132 
6.0 J1R133 
6.5 J1R134 
20 J1R135 

12000 J1R136 
16 J1R138 
19 J1R139 
44 J1R140 

Uncensored 12 Mean 
Censored Lognormal mean 
Detection limit or PQL 
Method detection lim it 
TOTAL 

Lognormal distribution? 
r-squared is: 0.636 
Recommendations: 

12 

Normal distribution? 
r-squared is: NA 

Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2661 

Std. devn. 
Median 

Min. 
Max. 

1019 
227 

3458 
18 
6.0 

12000 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ o;;.;2/;;..._14..;./-'-13;;...__ 
Job No. ___ 1_4_6_5_5 __ 

Ecology Software (MTCAStat) Results, 100-D-50:6 Subsite Overburden (OB) 
DATA ID Pyrene 95% UCL Calculation 

65 J1R137/J1R141 
6.0 J1R129 
20 J1R130 
6.0 J1R131 
6.0 J1R132 
5.5 J1R133 
6.0 J1R134 
16 J1R135 

12000 J1R136 
19 J1R138 
17 J1R139 
47 J1R140 

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

Uncensored values 
Mean 1018 

Lognormal mean 230 
Std. devn. 3459 

Median 17 
Min. 5.5 

Max. 12000 

Lognormal distribution? 
r-squared is: 0.642 

Normal distribution? 
r-squared is NA 

Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2660 

21 ~Q=:'.u~a:71i~fie':'.r::s-:a:":'re:-::de~f~in'."".e~d~o~n-p'."".a_g_e~3:-_------------------------L--------------------------------...1 
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Washington Closure Hanford 
Originator N. K. Schiffern yV) 
Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Antimony 95% UCL Calculation 
0.47 J1R149/J1R154 
0.65 J1 R142 
0.55 J1R143 Number of samples Uncensored values 
0.54 J1R144 Uncensored 12 Mean 
0.48 J1 R145 Censored Lognormal mean 
0.55 J1R146 Detection limit or POL Std. devn. 
0.49 J1R147 Method detection limit Median 
0.46 J1R148 TOTAL 12 Min. 
0.37 J1 R150 Max. 
0.44 J1R151 
0.59 J1 R152 
0.46 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.959 r-squared is: 0.959 
Recommendations: 

- Use lognormal distribution. 

UCL (Land's method) is 0.55 

DATA ID Beryllium 95% UCL Calculation 
0.15 J1R149/J1R154 
0.15 J1R142 
0.12 J1R143 Number of samples Uncensored values 

0.085 J1R144 Uncensored 12 Mean 
0.19 J1 R1 45 Censored Lognormal mean 
0. 14 J1R146 Detection limit or POL Std. devn. 
0.14 J1R147 Method detection limit Median 
0.16 J1R148 TOTAL 12 Min. 
0.18 J1R150 Max. 
0.18 J1 R151 
0.18 J1R152 
0.18 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.832 r-squared is: 0.894 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.17 

DATA ID Chromium 95% UCL Calculation 
21.7 J1R1 49/J1R154 
12.5 J1R142 
10.8 J1R143 Number of samples Uncensored values 
12.6 J1R144 Uncensored 12 Mean 
12.3 J1R145 Censored Lognormal mean 
11 .3 J1R146 Detection limit or POL Std. devn. 
12.5 J1R147 Method detection limit Median 
12.6 J1R148 TOTAL 12 Min. 
12.5 J1R150 Max. 
11 .6 J1R151 
12.1 J1 R152 
11 .8 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.553 r-squared is: 0.483 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 14.2 

. . 
61 Ouahf1ers are defined on page 3 . 
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0.50 
0.50 
0.075 
0.49 
0.37 
0.65 

0.15 
0.15 

0.031 
0.16 

0.085 
0. 19 

12.9 
12.8 
2.8 

12.4 
10.8 
21.7 

Attachment to Waste Site Reclassification Form 2013-011 

Date 
Job No. 

CALCULATION SHEET 

02/14/13 
14655 

Ecology Software (MTCAStat) Results, 100-0-50:6 Subsite Staging Pile Area (SPA) 
DATA ID Arsenic 95% UCL Calculation 

2.3 J1R149/J1R154 
2.6 J1R142 
2.4 J1R143 Number of samples Uncensored values 
2.2 J1R144 Uncensored 12 Mean 2.5 
2.7 J1R145 Censored Lognormal mean 2.5 
2.4 J1R146 Detection limit or POL Std. devn. 0.24 
2.4 J1R147 Method detection limit Median 2.4 
2.4 J1R148 TOTAL 12 Min. 2.2 
3.1 J1R150 Max. 3.1 
2.4 J1R151 
2.3 J1R152 
2.4 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.801 r-squared is: 0.766 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2.6 

DATA ID Boron 95% UCL Calculation 
1.9 J1R149/J1R154 
1.7 J1R142 
1.6 J1R143 Number of samples Uncensored values 
1.7 J1R144 Uncensored 12 Mean 1.9 
2.4 J1R145 Censored Lognormal mean 1.9 
2.0 J1R146 Detection limit or POL Std. devn. 0.33 
2.1 J1R147 Method detection limit Median 1.7 
1.6 J1 R148 TOTAL 12 Min. 1.5 
1.6 J1R150 Max. 2.5 
1.7 J1R151 
2.5 J1 R152 
1.5 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0.872 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2.0 

DATA ID Cobalt 95% UCL Calculation 
8.2 J1R149/J1R154 
7.4 J1R142 
8.1 J1R143 Number of samples Uncensored values 
7.9 J1R144 Uncensored 12 Mean 7.8 
7.9 J1R1 45 Censored Lognormal mean 7.8 
7.6 J1R1 46 Detection limit or POL Std. devn. 0.36 
7.7 J1R147 Method detection limit Median 7.85 
7.3 J1R148 TOTAL 12 Min. 7.2 
7.9 J1R150 Max. 8.4 
7.2 J1R151 
8.4 J1R152 
7.8 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.975 r-squared is: 0.977 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 8.0 

Cale. No. 
Checked 

DATA 
81.1 
77.9 
79.8 
67.9 
94.2 
83.2 
78.6 
76.3 
83.1 
81 .1 
88.9 
80.0 

DATA 
0.14 
0.11 

0.089 
0.096 
0.12 
0.11 
0.11 
0.099 
0.086 
0.10 
0.14 

0.094 

DATA 
15.4 
15.4 
16.3 
15.9 
15.6 
14.3 
14.6 
15.4 
16.0 
14.3 
15.2 
15.3 
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ID Barium 95% UCL Calculation 
J1R149/J1R154 

J1R142 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 81 .0 
J1R145 Censored Lognormal mean 81 .0 
J1R146 Detection lim it or POL Std. devn. 6.45 
J1R147 Method detection limit Median 80.6 
J1R148 TOTAL 12 Min. 67.9 
J1R150 Max. 94.2 
J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .909 r-squared is: 0.912 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 84.5 

ID Cadmium 95% UCL Calculation 
J1R149/J1R154 

J1 R142 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 0. 11 
J1R145 Censored Lognormal mean 0.11 
J1R146 Detection limit or POL Std. devn. 0.017 
J1R147 Method detection limit Median 0.11 
J1R148 TOTAL 12 Min. 0.086 
J1R150 Max. 0.14 
J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is : 0.953 r-squared is: 0.927 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.12 

ID Copper 95% UCL Calculation 
J1R149/J1 R154 

J1R142 
J1R143 Number of samples Uncensored values 
J1R1 44 Uncensored 12 Mean 15.3 
J1R145 Censored Lognormal mean 15.3 
J1R1 46 Detection lim it or POL Std. devn. 0.637 
J1R147 Method detection limit Median 15.4 
J1R148 TOTAL 12 Min. 14.3 
J1R150 Max. 16.3 
J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.937 r-squared is: 0.943 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 15.6 
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Washington Closure Hanford "' A 
Originator N. K. Schiffern v v...> 

Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Lead 95% UCL Calculatlon 
5.3 J1R149/J1R154 
5.9 J1R142 
4.4 J1R143 Number of samples Uncensored values 
5.9 J1R144 Uncensored 12 Mean 
6.5 J1R145 Censored Lognormal mean 
5.2 J1R146 Detection limit or PQL Std. devn. 
4.5 J1R147 Method detection limit Median 
4.2 J1R148 TOTAL 12 Min. 
4.7 J1R150 Max. 
4.7 J1R151 
6.6 J1R152 
4.6 J1R153 

Lognormal distribution? Nonmal distribution? 
r-squared is: 0 .932 r-squared is : 0.916 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 5.7 

DATA ID Nickel 95% UCL Calculation 
11.4 J1R149/J1 R154 
11.5 J1R142 
11 .1 J1R143 Number of samples Uncensored values 
11 .5 J1R144 Uncensored 12 Mean 
11 .9 J1R145 Censored Lognormal mean 
10.3 J1R146 Detection limit or PQL Std. devn. 
11.4 J1R147 Method detection lim it Median 
11 .6 J1R148 TOTAL 12 Min. 
12.2 J1R150 Max. 
11 .2 J1R151 
11.4 J1R152 
11.8 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.884 r-squared is: 0.899 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 11 .7 

DATA ID Chloride 95% UCL Calculation 
30.3 J1R149/J1R154 
26.8 J1R142 
153 J1R143 Number of samples Uncensored values 
195 J1R144 Uncensored 12 Mean 
164 J1R145 Censored Lognormal mean 
81.4 J1R146 Detection limit or POL Std. devn. 
210 J1R147 Method detection limit Median 
7.6 J1R148 TOTAL 12 Min. 

29.4 J1R150 Max. 
70.3 J1R151 
32.5 J1R152 
18.0 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.939 r-squared is: 0.860 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 255 

. . 
61 Quailf1ers are defined on page 3 . 

5.2 
5.2 

0.83 
5.0 
4.2 
6.6 

11.4 
11.4 

0.471 
11 .5 
10.3 
12.2 

84.9 
95.7 
74.8 
51.4 
7.6 
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Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ 0.;..;;2/"-'--14-'-/_13 __ 
Job No. ___ 1_4""'"6_55 __ _ 

Ecology Software (MTCAStat) Results, 100-D-50:6 Subsite Staging Pile Area (SPA) 
DATA ID Manganese 95% UCL Calculation 
347 J1R149/J1R154 
318 J1R142 
322 J1R143 Number of samples Uncensored values 
310 J1R144 Uncensored 12 Mean 330 
341 J1R145 Censored Lognormal mean 330 
331 J1R146 Detection limit or PQL Std. devn. 16.1 
338 J1R147 Method detection limit Median 328 
314 J1R148 TOTAL 12 Min . 310 
327 J1R150 Max. 368 
321 J1R151 
368 J1R152 
328 J1 R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.935 r-squared is: 0.922 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 339 

DATA ID Vanadium 95% UCL Calculation 
51 .6 J1R149/J1R154 
45.0 J1R142 
49.6 J1R143 Number of samples Uncensored values 
51.5 J1R144 Uncensored 12 Mean 47.4 
45.8 J1R145 Censored Lognormal mean 47.4 
48.6 J1R146 Detection limit or POL Std. devn. 3.0 
46.2 J1R147 Method detection limit Median 46.2 
43.5 J1R1 48 TOTAL 12 Min. 43.5 
45.8 J1R150 Max. 51 .6 
43.8 J1R151 
51 .5 J1R152 
46.2 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.915 r-squared is: 0.909 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 49.0 

DATA ID Nitrogen in Nitrate 95% UCL Calculation 
17.8 J1R149/J 1R154 
72.2 J1R142 
10.0 J1R143 Number of samples Uncensored values 
23.7 J1R144 Uncensored 12 Mean 32.8 
61 .9 J1R145 Censored Lognonmal mean 35.9 
121 J1R146 Detection limit or POL Std. devn. 35.0 
28.8 J1R147 Method detection limit Median 18.3 
7 .3 J1R148 TOTAL 12 Min. 2.3 
18.7 J1R150 Max. 121 
14.2 J1R151 
15.1 J1R1 52 
2.3 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.964 r-squared is: 0.761 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 49.4 

Cale. No. 
Checked 

DATA 
0.024 
0.17 

0.00235 
0.0093 
0.0071 
0.0035 

0.00275 
0.0028 
0.00255 
0.0052 
0.0064 
0.0026 

DATA 
45.0 
41 .9 
41 .2 
42.9 
44.0 
42.4 
41.7 
39.1 
41 .5 
40.1 
49.8 
40.5 

DATA 
22.7 
37.3 
15.9 
22.2 
70.9 
147 
29.7 
7.5 
4.0 
14.3 
18.6 
2.1 

01 00D-CA-V0490 ~ Rev. No. O 
J . D. Skoglie ) Date 02/14/13 

Sheet No. 35 of 41 

ID Mercury 95% UCL Calculation 
J1R149/J1R154 

J1R142 
J1 R143 Number of samples Uncensored values 
J1 R144 Uncensored 12 Mean 0.020 
J1R145 Censored Lognormal mean 0.014 
J1R146 Detection limit or POL Std. devn. 0.048 
J1 R147 Method detection limit Median 0.0044 
J1R148 TOTAL 12 Min. 0.0024 
J1R150 Max. 0.17 
J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.757 r-squared is: 0 .381 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.042 

ID Zinc 95% UCL Calculation 
J1 R149/J1 R154 

J1R142 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 42.5 
J1R145 Censored Lognormal mean 42.5 
J1R146 Detection l imit or POL Std. devn. 2 .8 
J1R147 Method detection limit Median 41 .8 
J1R148 TOTAL 12 Min. 39.1 
J1R150 Max. 49.8 
J1 R151 
J1R152 
J1R153 

Lognormal distribu1ion? Normal distribution? 
r-squared is: 0.872 r-squared is: 0.845 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 43.8 

ID Nitrogen in Nitrite and Nitrate 95% UCL Calculation 
J1R149/J1R154 

J1R142 
J1R143 Number of samples Uncensored values 
J1 R144 Uncensored 12 Mean 32.7 
J1 R145 Censored Lognormal mean 36.3 
J1R146 Detection limit or POL Std. devn. 40.4 
J1R147 Method detection limit Median 20.4 
J1R148 TOTAL 12 Min. 2.1 
J1R150 Max. 147 
J1R151 . 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.971 r-squared is: 0.674 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 112 

., 
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Washington Closure Hanford 
Originator N. K. Schiffern y\tJ 
Project 100-0 Field Remediation 
Subject 100-0-50:6 Subsite Cleanup Verification 95% UCL Calculations 

DATA ID Sulfate 95% UCL Calculation 
17.9 J1R149/J1R154 
18.7 J1R142 
62.8 J1R143 Number of samples Uncensored values 
60.6 J1R144 Uncensored 12 Mean 
20.5 J1R145 Censored Lognonmal mean 
42.2 J1R146 Detection limit or POL Std . devn. 
23.5 J1R147 Method detection limit Median 
10.4 J1R148 TOTAL 12 Min. 
17.8 J1R150 Max. 
49.0 J1R151 
86.4 J1R152 
68.5 J1R153 

Lognonmal distribution? Normal distribution? 
r-squared is: 0.931 r-squared is: 0.907 
Recommendations: 
Use lognonmal distribution. 

UCL (Land's method) is 67.7 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
1.7 J1RD54 
1.6 J1R142 
1.6 J1R143 Number of sam pies Uncensored values 
77 J1R144 Uncensored 12 Mean 
1.6 J1R145 Censored Lognormal mean 
34 J1R146 Detection limit or POL Std. devn. 
8.9 J1R147 Method detection limit Median 
1.6 J1R148 TOTAL 12 Min. 
9.3 J1R150 Max. 
8.8 J1 R151 
1.6 J1 R152 
11 J1 R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.829 r-squared is: 0.572 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 24 

DATA ID Chrysene 95% UCL Calculation 
2.5 J1RD54 
5.4 J1 R142 
2.5 J1 R143 Number of samples Uncensored values 
47 J1 R144 Uncensored 12 Mean 
2.4 J1 R145 Censored Lognormal mean 
28 J1 R1 46 Detection limit or POL Std. devn. 
6.8 J1R147 Method detection limit Median 
2.4 J1R148 TOTAL 12 Min. 
7.8 J1 R150 Max. 
6.6 J1R151 
2.4 J1R152 
9.1 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.855 r-squared is: 0.617 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 17 

61 Qualifiers are defined on page 3. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

39.9 
41 .2 
25.2 
32.9 
10.4 
86.4 

13 
13 
22 
5.2 
1.6 
77 

10 
9.8 
14 
6.0 
2.4 
47 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date 02/1 4/13 
Job No. ---1-4-65-5---

Ecology Software (MTCAStat) Results 100-D-50·6 Subsite Staging Pile Area (SPA) , 
DATA ID TPH • Diesel 95% UCL Calculation 
69500 J1R149/J1R154 
1600 J1R142 
690 J1R143 Number of samples Uncensored values 

5500 J1R144 Uncensored 12 Mean 7552 
1500 J1 R145 Censored Lognormal mean 4929 
2500 J1R146 Detection limit or POL Std. devn. 19552 
2300 J1R147 Method detection limit Median 1700 
1300 J1R148 TOTAL 12 Min. 335 
335 J1R150 Max. 69500 
1800 J1R 151 
2300 J1R152 
1300 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.789 r-squared is: 0.348 
Recom mendations: 
Reject BOTH lognormal and normal distributions. 

UCL {based on Z-statistic) is 16837 

DATA ID Benzo(a)pyrene 95% UCL Calculat ion 
3.3 J1RD54 
6.8 J1R142 
3.2 J1R143 Number of samples Uncensored values 
51 J1R144 Uncensored 12 Mean 11 
3.2 J1R145 Censored Lognormal mean 10 
25 J1R146 Detection limit or POL Std. devn. 14 
8.2 J1R147 Method detection lim it Median 5.1 
3.2 J1R148 TOTAL 12 Min. 3.1 
8.4 J1R150 Max. 51 
3.1 J1R151 
3.2 J1R152 
8.5 J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.799 r-squared is: 0.574 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 17 

DATA ID Fluoranthene 95% UCL Calculation 
6.5 J1 RD54 
19 J1R142 
6.5 J1R143 Number of samples Uncensored values 
120 J1R144 Uncensored 12 Mean 29 
6.5 J1R145 Censored Lognormal mean 28 
88 J1R146 Detection limit or POL Std. devn. 37 
21 J1R1 47 Method detection lim it Median 18 
6.5 J1R1 48 TOTAL 12 Min . 6.5 
22 J1R1 50 Max. 120 
17 J1R151 
6.5 J1R152 
23 J1R1 53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.840 r-squared is: 0.631 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 46 

Cale. No. 
Checked 

DATA 
101500 
3900 
475 

13000 
3900 
5900 
3900 
2300 
1000 
3700 
8100 
2100 

DATA 
2.2 
7.9 
2.1 
54 
2.1 
28 
8.1 
2.1 
8.5 
17 
2.1 
9.5 

DATA 
6.0 
12 
6.0 
120 
6.0 
58 
21 
6.0 
21 
16 
6.0 
21 

0100D-CA-V0490 ~ 
J. D. Skoglie ) 

ID TPH - Diesel Ext 95% UCL Calculation 

Rev. No. 0 
Date 02/14/13 

Sheet No. 36 of 41 

J1R149/J1R154 
J1R142 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 12481 

J1R145 Censored Lognormal mean 10306 

J1R146 Detection limit or POL Std. devn. 28240 

J1R147 Method detection lim it Median 3900 

J1R148 TOTAL 12 Min. 475 

J1R150 Max. 101500 

J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.901 r-squared is: 0.396 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 43353 

ID Benzo(b)fluoranthene 95% UCL Calculation 
J1RD54 
J1 R1 42 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 12 

J1R145 Censored Lognormal mean 12 
J1R146 Detection limit or POL Std. devn. 15 

J1R147 Method detection limit Median 8.0 
J1R148 TOTAL 12 Min. 2.1 

J1R150 Max. 54 

J1R151 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is: 0.883 r-squared is: 0.678 
Aecom m endations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 19 

ID Pyrene 95% UCL Calculation 
J1 RD54 
J1R142 
J1R143 Number of samples Uncensored values 
J1R144 Uncensored 12 Mean 25 
J1R145 Censored Lognormal mean 24 
J1R146 Detection limit or POL Std. devn. 33 
J1R147 Method detection limit Median 14 

J1R148 TOTAL 12 Min. 6.0 

J1R150 Max. 120 

J1R1 51 
J1R152 
J1R153 

Lognormal distribution? Normal distribution? 
r-squared is : 0.853 r-squared is: 0.601 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 41 

Rev. 0 
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Washington Closure Hanford . "A 
Originator N. K. Schiffern ·v.,..., 

Project 1 00-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

1 
2 
3 
4 
5 

Duplicate Analysis -100-D-50:6 Subsite Pipeline Excavation (PIPE) 
Sampling Sample Sample 

Area Number Date 
PIPE-3 J1R118 9/5/2012 

Replicate of J1 R118 J1R128 9/5/2012 
naIvsIs: 6 A I 

7 TDL 
8 Both > POL? 
9 
10 

Duplicate Analysis 
Both >5xTDL? 

RPD 
11 Difference > 2 TDL? 
12 

Aluminium 
mg/kg 0 POL 
5780 1.3 
5860 1.6 

5 
Yes (continue) 
Yes (calc RPO) 

1.4% 
Not applicable 

13 Duplicate Analvsis -100-0-50:6 Subsite Pipeline Excavation (PIPE) 
14 Sampling HEIS Sample Iron 
15 Area Number Date mq/kq 0 POL 
16 PIPE-3 J1 R118 9/5/2012 23700 3.2 
17 Replicate of J 1 R 118 J1R128 9/5/2012 25400 3.9 
18 Anal sis: 

TDL 5 

Antimonv 
mg/kci o POL 
0.56 0.32 
0.56 B 0.39 

0.6 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Lead 
mq/kq o POL 

12.4 0.23 
12.2 0.28 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ 0_2/_1_4_/ _13 __ 
Job No. 14655 -------

Arsenic Barium 
mq/kq o POL mg/kg a POL 

2.1 0.56 68.4 0.065 
2.4 0.68 62.1 0.078 

10 2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
9.7% 

No • acceptable Not applicable 

Maqnesium Mancianese 
mg/kg 0 POL ma/kq a POL 
4660 3.2 317 0.085 
4910 3.8 338 0.10 

Cale. No. _ _.;;_;..;;_;;.,,;.--::--,-'--,-,---....~ 
Checked __ ,..:_.,;,_.,;,_"-""---fl-i't 

Boron Calcium 
mg/kg 0 POL mci/kq 0 POL 

1.2 B 0.84 10200 12.1 
1.1 B 1.0 9600 14.5 

2 100 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
6.1% 

No • acceptable Not a•• licable 

Mercurv Nickel 
mci/kci 0 POL mg/kg o POL 
0.034 0.0063 11 .0 0.11 
0 .029 0.0056 10.6 0.13 

0.2 4 

Rev. 0 

Rev. No. 0 -----
Date 02/14/13 -----

Sheet No. 37 of 41 -----

Chromium Cobalt Copper 
mQ/kq a POL mq/kq o POL ma/kci 0 POL 

15.2 0.050 8.5 0.085 19.2 0.19 
14.5 0.060 9.4 0.10 20.9 0.22 

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

4.7% 8.5% 
Not aoolicable No - acceptable Not applicable 

Potassium Silicon Sodium I 
mg/kg o POL mg/kg 0 POL mg/ka 0 POL 

986 35.0 234 X 4.8 318 50.4 I 
987 42.2 278 X 5.8 403 60.8 I 

400 2 50 19 2ot---------~--=--r---=:=:-=---+----,.,,---,---:---,,---+--.,...--,..:_-----+----C...::....-,-__,,----1--,---,-.,;,_-:---,,--+----:--,---.-.....,....--+--.,-:-----:--....,.,..-..,......-t---c-:--r--:-:---:---+--.,..,.----,--....,.,..--,-__,,r---,--:----:---:-:-r-:-----, 5 75 5 
Both > POL? Yes continue) Yes Yes (continue) Yes (continue) Yes Yes continue) Yes continue 

21 
22 

Duplicate Analysis 
Both >5xTDL? 

RPD 
Yes calc RPO No-Sto Yes calc RPO) 

6.9% 5.2% 
Yes (calc RPO No-Sto Yes calc RPO) Yes calc RPO 

6.4% 17.2% 23.6% 

23L_ ______ .....1.......:::..:.:=:::.:..:.:::..:::...::.....:::.....:...:::.:::..:..._..J...__...:...:..:::.:....:::==:::.:.:::..--l. _ _.:..:~~:.::z.~~-L--~:..:::t:.t::.:.:~::..:::....-....L_..:...:..::::.:..:::J~=:.:.:::....-..J..._____.:..:..:::....-.::!:::.:::.::::==-....L__:~.....::::===-....L----.!..:..:::.........::.:::.:::.::::==-..._____.:..:.::..:...:::.c:.==.:::......_1i____;..:.::..:...:::.c:.c..::..:=.=---' Difference> 2 TDL? Not a licable No - acce table Not a licable Not a licable Not a licable Not a licable 
24 
25 
26 
27 
28 
29 

Duplicate Analysis -100-0-50:6 Subslte Pipeline Excavation (PIPE) 
Sampling HEIS Sample Vanadium 

Area Number Date mg/kg o POL 
PIPE-3 J1R118 9/5/2012 57.3 0.080 

Repl icate of J 1 R 118 J1R128 9/5/2012 59.5 0.097 

mci/kci 
55.3 
58.9 

Zinc Acenaphthene Acenaphth• •lene 
a POL uQ/kci a POL uci/kci 0 POL 

0.34 420 X 9.6 36 JX 8.6 
0.41 870 X 10 83 JX 9.3 

Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k)fluoranthene 
UCllkCI o POL ug/kg 0 POL ua/ka 0 POL ua/ka 0 POL ua/ka o POL 
1100 3.1 680 6.1 890 4.0 460 6.9 280 3.8 
1900 3.3 1100 6.6 1400 4.3 690 7.4 450 4.1 

30,..:....:..:.=.:..<..:::..:C~-------------,,---------~--------~--------~-------~-------~--------~-------...--------...,......-----=----, Anal sis: 
TDL 15 31 t--------__;,.,:..:;;__-------+---___:=-------1----....:.....-----1----~-----li-----;,,.;:_----1----__;,-=-----+----___:;...,_ ___ l--___ _.;;_ ___ -l-___ ___: ___ --li------:---:--:----t 2.5 15 15 15 15 15 15 

Both> POL? Yes (continue Yes continue Yes (continue Yes (continue) 32 
33 
34 

Duplicate Analysis 
Both >5xTDL? 

RPD 

Yes continue 
Yes (calc RPO 

3.8% 

Yes continue) Yes continue) 
Yes calc RPO) Yes calc RPO 

6.3% 69.8% 

Yes (continue) Yes continue 
No-Sto acce table Yes calc RPO Yes calc RPO Yes (calc RPO Yes (calc RPO Yes calc RPD 

53.3% 47.2% 44.5% 40.0% 46.6% 

35L._ ______ .....1........:::..:.;==..:..:..:=..::.--=-..:....::.=.;_...1-_....:....:..:::..:....::===---1.----=-.:..:::..:..===~-.1.._-:..:..:::.:...:::i:==~-....L_:_:::.:::._..::::::::=:::....:..:::.::..:.:::.:.......l-_..:...:..::::.:..:::J==~-....L-..:...:.::~==~-....L.-..:...:..::::.:..:::J:.c.:.:=~-...___:..:.::..:...:::.c:.==.:::......_1i____;..:.::..:,..:::.c:.c..::..:=.=---' Difference > 2 TDL? Not a licable Not a licable Not a licable Yes - assess further Not a licable Not a licable Not a licable Not a licable Not a licable 
36 
37 
38 
39 
40 
41 

Duplicate Analysis - 100-0-50:6 Subsite Pipeline Excavation (PIPE) 
Sampling HEIS Sample 

Area Number Date 
PIPE-3 J1 R118 9/5/2012 

Replicate of J1 R118 J1R128 9/5/2012 
naIysIs: 42 A 

43 
44 

TDL 
Both> POL? 

45 
46 

Duplicate Analysis 
Both >5xTDL? 

RPD 
47 Difference > 2 TDL? 

. . 
48 Qualifiers are defined on page 3 . 

Chrysene 
Uci/kCI 0 POL 
1000 4.6 
1600 5.0 

15 
Yes (continue) 
Yes (calc RPO) 

46.2% 
Not aoolicable 

Dibenz(a,h)anthracene 
uQ/ka a POL 

130 X 11 
220 X 11 

15 
Yes (continue) 
Yes (calc RPO) 

51.4% 
Not applicable 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Fluoranthene 
uQ/ka a POL 
2200 12 
4400 13 

15 
Yes (continue) 
Yes (calc RPO) 

66. 7% 
Not applicable 

Fluorene lndeno(1,2,3- Phenanthrene Pvrene 
ug/kg Q POL ua/kg Q POL ua/ka 0 POL uQ/ka 0 PQL 
430 5.1 400 12 2000 12 2200 12 
1100 5.4 570 12 4600 12 4000 12 

15 15 15 15 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPO) Yes (calc RPO) Yes (calc RPO) 

87.6% 35.1 % 78.8% 58.1 % 
Not aP• licable Not ao• licable Not aoolicable Not aoolicable 

D-40 



1 
2 
3 
4 
5 

Washington Closure Hanford MA 
Originator N. K. Schiffern r y.., 

Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Duplicate Analysis - 100-D-50:6 Subsite Clearwell Excavation (CLEAR) 
Sampling Sample Sample Aluminium Antimony 

Area Number Date mq/kg Q POL mg/kg a POL 
CLEAR-6 J1 R1L4 9/5/2012 5400 1.5 0.78 J 0.38 

Duplicate of J1 R1 L4 J1R1M1 9/5/2012 5450 1.5 0.72 J 0.37 
6 A I . naIvsIs: 

TDL 5 0.6 
Both> POL? Yes (continue) Yes (continue) 

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

RPO 0.9% 
Difference > 2 TDL? Not applicable No - acceptable 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Duplicate Analysis - 100-0-50:6 Subsite Clearwell Pipeline Excavation (CLEAR) 
Sampling HEIS Sample Lead Ma! nesium 

Area Number Date mq/kq Q POL ma/ka 01 PQL 
CLEAR-6 J1R1L4 9/5/2012 3.0 0.27 4680 I 3.7 

Duplicate of J1 R1 L4 J1 R1M1 9/5/2012 3.2 0.26 4560 I 3.6 
18 A I • naIvsIs: 

TDL 5 75 
Both > POL? Yes (continue) Yes (continue) 

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

RPO 2.6% 
Difference> 2 TDL? No - acceptable Not applicable 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
38 
39 
40 
41 

Duplicate Analysis -100-D-50:6 Subsite Clearwell Pipeline Excavation (CLEAR) 
Sampling HEIS Sample 

Area Number Date 
CLEAR-6 J1R1L4 9/5/2012 

Duplicate of J1 R1 L4 J1 R1 M1 9/5/2012 
AnaIysIs: 

TDL 
Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Difference > 2 TDL? 

r Oup Icate naIysIs - - -5 : U SI e A I • 100 D O 6 S b 't Cl 
Sampling HEIS Sample 

Area Number Date 
CLEAR-6 J1 R1 L4 9/5/2012 

42 Duplicate of J1 R1 L4 J1R1M1 9/5/2012 
43 A I • naIvsIs: 

TDL 
Both > POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 

44 
45 
46 
47 
48 Difference > 2 TDL? 
49 Qualifiers are defined 

Anthracene Benzo(a anthracene 
ug/kg a POL ua/kq a POL 

3.6 JX 3.1 15 3.3 
21 2.9 31 3.1 

15 15 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

earwe II p· I' E Ipeme xcavatI0 . n (CLEAR) 
Pyrene 

UQ/kQ a POL 
30 J 12 
65 12 

15 
Yes (continue) 

No-Stop (acceptable) 

Yes - assess fu rther 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

CALCULATION SHEET 

Date 02/14/13 -------Job No. 14655 -------
Cale. No. 0100D-CA-V0490 & 
Checked J. D. Skogl ie -------""--.#,--

Rev. No. o 
Date --0-2/_1_4-/1_3_ 

Sheet No. 38 of 41 -----

Arsenic Barium Calcium Chromium Cobalt Copper Iron 
mq/kg a POL mci/ka a I POL ma/kc:i a PQL mq/kci a POL ma/ka a POL ma/ka a POL ma/ka a POL 

1.6 0.65 62.7 I 0.015 7950 J 13.9 7.4 0.057 9.9 0.099 18.9 0.21 24200 3.8 
1.6 0.65 60.0 I 0.075 8310 J 13.8 6.6 0.057 10.3 0.098 18.3 0.21 24100 3.7 

10 2 100 1 2 1 5 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) Yes (calc RPO) Yes (calc RPO) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) 
4.4% 4.4% 11.4% 3.2% 0.4% 

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

Manganese Nickel Potassium Silicon Sodium Vanadium Zinc 
mg/kg a POL mg/kg a POL mg/kg a POL mq/kQ a POL mq/kq a POL mci/kg a POL mg/kg a POL 

302 0.099 10 0.12 769 40.5 252 J 5.6 479 58.3 68.4 0.093 45.3 X 0.39 
323 0.098 9.8 0.12 764 40.2 245 J 5.6 502 57.9 68.4 0.092 45.9 X 0.39 

5 4 400 2 50 2.5 1 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPO) Yes (calc RPO) Yes (calc RPO) 

6.7% 2.8% 4.7% 0.0% 1.3% 
Not aoolicable No - acceptable No - acceptable Not aoolicable Not aoolicable Not aoolicable Not aoolicable 

Benzo(a\o i1rene Benzo(b)fluoranthene Benzo( 1hi)perylene Benzo(k)fluoranthene Chrysene Fluoranthene Phenanthrene 
uq/ka Q POL ua/ka Q POL ug/kg a PQL ug/kg Q PQL ug/kg Q POL ug/kg a PQL ug/kg a POL 

14 J 6.6 15 4.3 11 JX 7.4 5.8 J 4.0 13 J 5.0 33 J 13 16 J 12 
24 6.2 30 4.1 18 JX 7.0 11 J 3.8 32 J 4.7 69 13 48 12 

15 15 15 15 15 15 15 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Yes - assess further Yes - assess further 
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Washington Closure Hanford 
Originator N. K. Schiffern Yv\ 

Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

1 
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 

Duplicate Analysis - 100-0 -50:6 Subsite Overburden (OB) 
Sampling Sample Sample Aluminium 

Area Number Date mC1lkC1 Q PQL 
OB-9 J1R137 9/6/2012 7440 1.5 

Duplicate of J1 R137 J1R1 41 9/6/2012 7530 1.5 
Analysis: 

TDL 5 
Both> POL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? Yes (calc RPO) 

RPD 1.2% 
Difference> 2 TDL? Not applicable 

Duplicate Analysis - 100-0-50:6 Subsite Overburden (OB) 
Sampling HEIS Sample Iron 

Area Number Date mC1/kC1 Q PQL 
OB-9 J1 R137 9/6/2012 20900 X 3.6 

Duplicate of J1R137 J1R141 9/6/2012 21200 X 3.7 
Analysis: 

TDL 5 
Both > POL? Yes (continue) 

Duplicate Analysis 
Both >5xTDL? Yes (calc RPO) 

RPD 1.4% 
Difference > 2 TDL? Not aoolicable 

Duplicate Analysis - 100-0-50:6 Subsite Overburden (OB) 
Samplii:,g HEIS Sample Zinc 

Area Number Date mg/kg Q PQL 
OB-9 J1R137 9/6/201 2 45.0 X 0.37 

Dupl icate of J1 R1 37 J1R1 41 9/6/2012 46.6 X 0.39 
30 A I • na1ys1s: 
31 
32 
33 
34 
35 
36 

Duplicate Analysis 

TDL 
Both > POL? 

Both >5xTDL? 
RPD 

Difference > 2 TDL? 

37 Qualifiers are defined on page 3. 

1 
Yes (continue) 
Yes (calc RPO) 

3.5% 
Not aoolicable 

Arsenic 
mQ/kCI Q PQL 

2.7 0.62 
2.7 0.65 

10 
Yes (continue) 

No-Stop (acceptable} 

No - acceptable 

Lead 
mg/kg Q PQL 

4.2 0.25 
4.3 0.27 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Benzo(a Janthracene 
ug/kg Q PQL 

65 3.2 
9.2 J 3.2 

15 
Yes (continue) 

No-Stop (acceptable) 

Yes - assess further 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Attachment to Waste Site Reclassification Form 2013-011 

CALCULATION SHEET 

Date __ 0_2/_1_2/_13 __ 
Job No. ___ 1_4_6_55 __ _ 

Barium Beryllium 
mC1lkC1 Q PQL mQ/kCI a PQL 
60.0 X 0.071 0.11 B 0.031 
60.7 X 0.075 0.12 B 0.033 

2 0.2 
Yes (continue) Yes (continue) 

No-Stop (acceptable} Yes (calc RPO) 
1.2% 

No - acceptable Not aoolicable 

Ma inesium Manganese 
mC1/kC1 Q PQL mC1lkC1 Q PQL 
4800 X 3.5 328 X 0.094 
4720 X 3.6 322 X 0.099 

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

1.7% 1.8% 
Not applicable Not applicable 

Benzo(a)p•,rene Benzo(b fluoranthene 
ug/kg Q PQL ug/kg Q PQL 

40 6.4 43 X 4.2 
7.7 J 6.4 9.4 J 4.2 

15 15 
Yes (continue) Yes (continue) 

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

Yes - assess further Yes - assess further 

Checked J. D. Skoglie 
Cale. No. 01 00D-CA-V0490 ~ 

--~;-

Cadmium Calcium 
mC1/kC1 Q PQL mg/kg Q PQL 
0.060 B 0.039 8130 X 13.3 
0.098 B 0.040 8190 X 13.9 

0.2 100 
Yes (continue) Yes (continue) 

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

No - acceptable No - acceptable 

Nickel Potassium 
mg/kg Q PQL mg/kg Q PQL 

11 .2 X 0.12 11 40 38.6 
11.0 X 0.12 1190 40.4 

4 400 
Yes (continue) Yes (continue) 

No-Stop (acceptable} No-Stop (acceptable} 

No - acceptable No - acceptable 

Chrysene Fluoranthene 
ug/kg Q PQL ug/kg Q PQL 

47 4.8 120 13 
6.8 J 4.8 20 J 13 

15 15 
Yes (continue) Yes (continue) 

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

Yes - assess further Yes - assess further 

Rev. 0 

Rev. No. O 
Date --0-2/.,...1-2.,.../1_3_ 

Sheet No. 39 of 41 -----

Chromium Cobalt Copper 
mg/kg Q POL ma/kg Q PQL ma/ka Q PQL 

10.9 X 0.055 7.6 X 0.094 15.2 0.20 
11.4 X 0.057 8.0 X 0.099 16.1 0.21 

1 2 1 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) Yes (calc RPO) 

0.7% 4.5% 5.1% 
Not aoolicable Not aoolicable Not aoolicable 

Silicon Sodium Vanadium 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 

341 5.3 298 55 .5 50.6 0.088 
425 5.6 308 58.1 54.0 0.093 

2 50 2.5 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) Yes (calc RPO) 

21.9% 3.3% 6.5% 
Not aoolicable Not aoolicable Not aoolicable 

Phenanthrene Pyrene 
ug/kg Q PQL ug/kg Q PQL 

79 12 110 12 
13 J 12 19 J 12 

15 15 
Yes (continue) Yes (continue) 

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

Yes - assess further Yes - assess further 
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Washington Closure Hanford 
Originator N. K. Schiffern rif\,6 

Project 100-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Duplicate Analysis - 100-0-50:6 Subsite Staging Pile Area (SPA) 
2 
3 
4 
5 

Sampling 
Area 

SPA-8 
Duplicate of J 1 R 149 

6 Anal sis: 

Sample Sample 
Number Date 
J1R149 9/6/201 2 
J1R154 9/6/2012 

7 
8 
9 
10 

TDL 
Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 

Aluminium 
mg/kg Q PQL 
8590 1.5 
8900 1.4 

5 
Yes continue) 
Yes (calc RPO 

3.5% 

Antimony 
mg/kg Q PQL 
0.56 B 0.37 
0.37 B 0.35 

0.6 

Attachment to Waste Site Reclassification Fonn 2013-011 Rev. 0 

CALCULATION SHEET 

Cale. No. 0100D-CA-V0490 U 
Checked ___ J_. _D_. _S_ko~g~l_ie_)• i~ Rev. No. O 

Date --0-2/-1-4/_1_3_ 

Sheet No. 40 of 41 -----

Arsenic Barium Bervllium Boron Cadmium Calcium Chromium 
ma/kq Q PQL mg/kg Q PQL ma/kg Q PQL mg/ka Q PQL ma/ka Q PQL ma/ka o PQL mg/kg Q POL 

2.2 0.65 80.9 0.075 0.13 B 0.032 1.9 B 0.96 0.13 B 0.04 4370 13.8 22. 1 0.057 
2.3 0.60 81 .3 0.069 0.16 B 0.030 1.9 0.89 0.14 B 0.037 4420 12.8 21 .2 0.053 

10 2 0.2 2 0.2 100 
Yes (continue Yes Yes (continue) Yes (continue) 
Yes (calc RPO No-Sto Yes (calc RPO) Yes (calc RPO) 

0.5% 1.1% 4.2% 

11 L-------- -'-'~.;;.;.,;:;,;.;,,;;..::...:.....:;:_..:..::..=...-'---'-;,.:.;..=;:.;;.:;-=-:.::....--L--'-.:-..::.:..:.=c.=.::.;.;;.. _ __,_ _ _;_,:_..::.:,.:.=:..;.;;.:c:.;.;;.. _ _,_ _ _;_;.::.:..;::,:.<:.;;.:;.c=.;.:,,__..1-_ _;__;_.:...:,..=.::=.:.:,,____JL___;_:.::,__:;:;;..::.;:.c.::::=..:.::__-1._..:.;.::.....,;==.,:===--..1--:..:.=.~===--1.-_;_:.:;.;..:::i:.i;:.;,,;,;;=:.::....-..J Difference > 2 TDL? Not a licable No - acce table Not a licable No - acce table Not a licable Not a licable 
12 
13 
14 
15 
16 
17 

Duplicate Analysis - 100-D-50:6 Subsite Staging Pile Area (SPA) 
Sampling HEIS Sample Cobalt 

Area Number Date ma/kci o POL 
SPA-8 J1R149 9/6/201 2 8.4 X 0.098 

Duplicate of J1R149 J1R154 9/6/2012 7.9 X 0.091 
18 Anal SIS: 

Copper Iron 
mci/kq o POL mQ/kq o POL mq/kq 
15.3 0.21 22200 3.7 5.4 
15.4 0.20 21300 3.5 5.2 

Lead Ma!Inesium Manganese Mercury Nickel Potassium 
o POL ma/ka o POL ma/ka o POL mg/kg o POL mg/kg o POL mg/kg o POL 

0.26 4400 3.6 351 0.098 0.024 0.0051 11.4 X 0.12 1700 40.2 
0.25 4330 3.4 342 0.091 0.023 0.0051 11 .3 X 0.11 1780 37.2 

19 1----------,---=--:---=:-=-=---+---:-:----:--:-,:---:---t----:-:--:---:-:---:---t---:-:---:---:-:---:---t---:-:--:----:--:---:--+--:-:---:---.---,---if-----,-:----:---:---.--+-...,..,..-.,....;..~,,--,---t------,--'--,----+------'-.:...:....,---4 TDL 2 5 5 75 5 0.2 4 400 
Both > POL? Yes (continue Yes (continue Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes Yes continue) 20 

21 
22 

Duplicate Analysis 
Both >5xTDL? 

RPO 
No-Sto (acce table Yes (calc RPO 

0.7% 
Yes calc RPD No-Stop acce table Yes calc RPD Yes calc RPD No-Sto No-Stop acce table 

4.1% 1.6% 2.6% 

23L_ ______ __L-=.:.::..::.:.;::.:.;;;,;::_;;_-=-:..::.:=-=-L-__;_..:.::...-=.:==::.;.::_---L_....:..:..::.:..::===--'--_:,_:.::.:..====::..._-L-_;_:.::.....-==.,:==.:.::.....---L-__:_.:====.::.....-L-__:_.:====.::.....-L.........:..:.:::....===:.::;____,L_...:.:.::~==~:::....-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 
24 
25 Duplicate Analvsis -100-D-50:6 Subsite Staciinci Pile Area (SPA) 

Sampling HEIS 

Area Number 
SPA-8 J1R149 

26 

27 
28 
29 Duplicate of J1R149 J1R154 
30 Anal sis: 
31 TDL 

Sample Silicon 

Date ma/ka o POL 
9/6/2012 348 5.6 
9/6/2012 423 5.1 

2 

Sodium Vanadium Zinc 

ma/lea o POL ma/kg o POL ma/ka o 
264 57.9 52.6 0.092 45.1 X 
278 53.6 50.6 0.085 44.9 X 

50 2.5 

Chloride Fluoride Nitrogen in Nitrate 
Nitrogen in Nitrite Phosphorous in 

and Nitrate phosphate 
POL uq/kq o POL uci/kq o POL ua/ka o PQL ua/ka o POL ua/ka o POL 
0.39 30.9 1.9 1.3 B 0.81 17.0 0.31 20.8 0.30 2.5 B 1.2 
0.36 29.6 2.0 1.2 B 0.83 18.6 0.32 24.6 0.30 2.4 B 1.2 

15 15 15 15 1----------,---------::----:---t---:-=---:--.:---:---t---:-:---,--:--.----t---:-=---:--:---:----t---,-,--:---:----+----------1---------+---------+----------l--------~ 
Both > POL? Yes continue) Yes (continue) Yes (continue Yes (continue Yes (continue 32 

33 
34 

Duplicate Analysis 
Both >5xTDL? 

RPO 
Yes (calc RPO) Yes (calc RPO) Yes (calc RPO 

19.5% 5.2% 3.9% 

Yes Yes Yes (continue) 
Yes (calc RPO No-Stop acce table No-Sto No-Sto No-Sto acce table 

0.4% 

35'-:::---:-:-::-----:-;:----;--'-....;;;.~~-=--=;,..,;.,,;:c.=--1.. _ _..;,..;,.c.c..,;;;;,i;;Jc;,,;,;,,;:;.,;;,;;;;,,;.:,,__...,__ _ _;_""'-'=,;,,:.;;.;;,;.;;;,,;,,;;;...__..__c...;,,;;.~;,i;,,;,;..;;,,,,;,;;;;;_,;;__--1.. _ _;_.;;_;_;=.c;_;_=..c:;__--1 _ _;_.:,,_.,;:;,,::.::.=:.=::.:.::.._...1-__;..:.::..--=.=====---1..-.:.=___::=:::.c:.:=-=-----1.-...:...:.::.....;===:.::;__J _ _.:.,:.:::_..::.::.==::.:.::..--l 
36 
37 

Difference > 2 TDL? Not a licable Not a licable Not a licable Not a licable No - acce table No - acce table 
Qualifiers are defined on page 3. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines D-43 



Washington Closure Hanford 
Originator N. K. Schiffern "{'D 

Project 1 00-D Field Remediation 
Subject 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations 

Duplicate Analvsis • 100-0-50:6 Subsite Sta<1in<1 Pile Area (SPA) 

2 

3 
4 
5 

Sampling 

Area 
SPA-8 

Duplicate of J 1 R 149 
6 Anal sis: 

HEIS Sample 

Number Date 
J1R149 9/6/2012 
J1R154 9/6/2012 

7 
8 
9 
10 

TDL 
Both> POL? 

Duplicate Analysis 
Both >5xTDL? 

RPO 

Sulfate 

ma/ka o POL 
17.3 1.7 
18.4 1.7 

2 
Yes (continue) 
Yes calc RPO) 

6.2% 

TPH - Diesel 

ma/ka o POL 
29000 680 
110000 630 

50 
-Yes(continue 
Yes calc RPO 

116.5% 

Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

Date 02/14/13 -------
Job No. 14655 -------

Cale. No. 0100D-CA-V04907\ 

Checked=====J=·=D=-=S=ko=g=l=ie=;=:;;: 

Rev. No. 0 
Date --0-2/-1-4/..,...1_3_ 

Sheet No. __ 4_1_o-cf_4_1 _ 

TPH • Diesel Ext Acenaphthene Anthracene Benzo(a)anthracene Benzo(a)pyrene Benzo(b )fl uoranthene Benzo(ghi)perylene 

mci/kci o POL uci/kCI o POL ua/ka o POL UQ/kQ o POL uQ/kci o POL UQ/kQ o POL uci/ka o POL 
43000 1000 390 X 10 680 3.0 1200 3.2 800 6.4 860 4.2 530 7.2 
160000 930 1300 DX 47 2200 D 14 3400 D 15 2200 D 30 2600 D 20 1700 D 34 

2.5 15 15 15 15 15 15 
Yes continue) Yes(continue Yes continue Yes (continue Yes (continue) Yes (continue) Yes (continue) 
Yes calc RPO Yes (calc RPO Yes calc RPO Yes (calc RPO) Yes (calc RPO) Yes calc RPO) Yes calc RPO 

115.3% 107.7% 105.6% 95.7% 93.3% 100.6% 104.9% 

11 L---------'-...::..:.:=.:...=~-=-.:...=..:::..;_...1.-_...:...:..::..;..::;.c:..c:..:.;..c...;;.;.;;;.;..;;_ _ __,_ __ ....;;..;...;;.;,;;.i;;;..;.;.;;..;;.;;.;;..;.;;___..__ _ _;_:...=..i:..;_~.:..;;_--'--...;...;..;;..;;..;.;JU..-..;..;.;..;..;..;;... _ _.__...;_;_;;..;...;;.;i;;..i;..;...c...;;.;.;~--'--_;_::...;..;;;;=..:.:..;;.;;;;;.;.;;. _ _,_ _ _;_::...;..;;;;==;;.;..;;_--'--.;..;.;;..:....:::,::..i:..:..:.=;.;.::._--'--...:....:..::..;...;..;;..i;;..;.;..c..=;_.;__...., Difference > 2 TDL? Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable 
12 
13 Duplicate Analvsis - 100-D-50:6 Subsite Staging Pile Area (SPA) 

14 

15 
16 
17 

Sampling 

Area 
SPA-8 

Duplicate of J1 R149 
18 Anal sis: 

HEIS 

Number 
J1R149 
J1 R154 

Sample Benzo(k)fl uoranthene 

Date ug/ka o POL 
9/6/2012 330 3.9 
9/6/2012 880 D 19 

Chrysene Dibenz(a,h)anthracene 

ua/ka o POL ua/ka o POL 
1000 4.8 150 X 11 
2900 D 23 460 DX 52 

Fluoranthene Fluorene 
lndeno(1 ,2,3-

Phenanthrene Pyrene 
cd Iovrene 

ua/ka Q POL ua/ka o PQL ug/kg o PQL ua/kg Q POL ug/kg o PQL 
2200 13 360 5.3 530 12 1800 12 2300 12 
6600 D 62 1200 D 25 1700 D 57 5900 D 57 6700 D 57 

191----------r---=--,--:::--=-,-::---+----:-:--:-----:--:----:---t---:-:--:--:-:---:--t---:-:--:--:-:---::--;--:--;:---;---::-:----:---+---:-:---;--~:---:---t--~--:--:-;---,---t----:--:---:---:-:---::--+-~---,:--~--,---1 TDL 15 15 15 15 15 15 15 15 
Both> POL? Yes (continue) Yes(continue Yes continue) Yes (continue) Yes (continue Yes (continue) Yes (continue) Yes continue) 20 

21 
22 

Duplicate Analysis 
Both >5xTDL? 

RPD 
Yes calc RPO Yes calc RPO) Yes (calc RPO) 

90.9% 97.4% 101.6% 
Yes calc RPD Yes (calc RPO Yes (calc RPO) Yes calc RPO) Yes (calc RPO) 

100.0% 107.7% 104.9% 106.5% 97.8% 

23l--'--.,,...----:-:-:----'-...::..:.:=.:...~~-=-.:...=..:::..;_...1.-_...:...:..:;;...:;Jc:..c:..:.;=:..:..::...--L _ _;_~=;.;;.;;.;=;;__-'---:...=;..====---'--...:....:..::..:....::.i=.:..;=;.;.::._--'--...:....:..::;;...:;Jc:..c:..:.;=:..:..::...---'--...:...:..::..:...=c..c.:.=::..:..::..---'--...:...:..::..:...=c..c.:.=::.;.:;_--L-_;..:.:::;~==.:..:::......---1 Difference > 2 TDL? Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable Not a licable 
Qualifiers are defined on page 3. 24 

25 

Remaining Sites Verification Package for the J00-D-50:6, 183-DR Clearwell Pipelines D-44 



Attachment to Waste Site Reclassification Form 2013-011 

tac ment . - - ; U Site er, 1ca 100 At b I JOO D 50 6 S b . V "fi f S r R amome: esu ts - M etals 
HEIS A luminum 

Sam ple Location 
Number 

Sample Date mo/1,o 0 
PIPE-3 JIRl18 9/5/20 12 5780 

Replicate of JI RI I 8 J IRl28 9/5/2012 5860 
PIPE- I JIRI 16 9/5/20 12 6670 
PIPE-2 J IRl l 7 9/5/20 12 8170 
PIPE-4 JIR I 19 9/5/2012 6650 
PIPE-5 JIR120 9/5/2012 6920 
PIPE-6 JIRl2 1 9/5/2012 6120 
PIPE? JIRl22 9/5/2012 5730 
PIPE-8 JIR123 9/5/20 12 5520 
PIPE-9 JIRl24 9/5/2012 5510 

PIPE-JO JIR125 9/5/2012 5490 
PIPE-I I JIR126 9/5/2012 6140 
PIPE-12 JIRl27 9/5/2012 6670 

CLEAR-6 JIRIL4 9/5/2012 5400 
Duolicate of JIRIL4 JIRIMI 9/5/2012 5450 

CLEAR-I JIRIK9 9/5/2012 6040 
CLEAR-2 JIRILO 9/5/2012 6310 
CLEAR-3 JIRILI 9/5/2012 6350 
CLEAR-4 JIRIL2 9/5/2012 6 190 
CLEAR-5 JIR1L3 9/5/20 12 5570 
CLEAR-7 JIRIL5 9/5/2012 7460 
CLEAR-8 JIRIL6 9/5/2012 4920 
CLEAR-9 JIRIL7 9/5/2012 8900 
CLEAR-JO JIRIL8 9/5/2012 5430 
CLEAR-II JIRIL9 9/5/2012 6320 
CLEAR-12 JIRIMO 9/5/20 12 6240 

OB-9 JIRl37 9/6/2012 7440 
Duplicate of JI R 137 JIR141 9/6/2012 7530 

OB-I JIR129 9/6/2012 6670 
OB-2 JIRI30 9/6/2012 7130 
OB-3 JIR l 31 9/6/2012 7740 
OB-4 JIRl 32 9/6/2012 7590 
OB-5 JIRl 33 9/6/2012 7870 
OB-6 JIRl 34 9/6/20 12 7520 
OB-7 JIR l35 9/6/2012 8400 
OB-8 JIRl36 9/6/2012 7450 

OB-10 JIRl38 9/6/2012 9020 
OB-11 J IRl39 9/6/20 12 7400 
OB- 12 JIRl40 9/6/20 12 7240 
SPA-8 J IR l49 9/6/2012 8590 

Duolicate of JI RI 49 JIRl54 9/6/2012 8900 
SPA-I JIR l42 9/6/2012 8300 
SPA-2 JIR l43 9/6/2012 8340 
SPA-3 JIR144 9/6/2012 7810 
SPA-4 JIRl45 9/6/2012 9680 
SPA-5 JIRl46 9/6/20 12 8590 
SPA-6 JIRl47 9/6/20 12 9070 
SPA-7 JIRl 48 9/6/20 12 89 10 
SPA-9 J IRl50 9/6/20 12 9330 

SPA-10 JIRl51 9/6/20 12 8650 
SPA-11 JIRl52 9/6/2012 9420 
SPA- 12 JIRl53 9/6/20 12 8970 

FS-1 J IRl 56 9/4/2012 6770 X 
FS-2 JIRl57 9/4/2012 5170 X 
FS-3 JIRl58 9/4/20 12 5950 X 
FS-4 J1Rl59 9/4/2012 4410 X 

Equiipment Blank JIR l55 9/6/2012 294 
Grey cells indicate not applicable or data will not be used. 

• Sample Location SPA-8 exceeded RAGs for PAHs; This location 
underwent additional remediation and re-sampling. 

Acronyms and notes apply to all of the tables in this attachment. 
Note: Data qualifi ed with B, C. J and/or X are considered acceptable values. 

B = blank contamination (inorganic constituents) 
CLEAR = clearwell excavation 
D = dilution. 
FS = focused 
HEIS = Hanford Environmental Infonnation System 
1 = estimate 
M = sample duplicate precision not mel 

POL 
1.3 
1.6 
1.5 
1.4 
1.5 
1.4 
1.5 
1.5 
1.5 
1.6 
1.4 
1.6 
1.4 
1.5 
1.5 
1.4 
1.5 
1.5 
1.5 
1.6 
1.6 
1.5 
1.6 
1.5 
1.4 
1.5 
1.5 
1.5 
1.6 
1.5 
1.3 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.4 
1.4 
1.4 
1.3 
1.4 
1.5 
1.5 
1.4 
1.3 
1.3 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.5 

Antimony 
mo/1,o 0 POL mo/ ~o 

0.56 0.32 2.1 
0.56 B 0.39 2.4 
0.69 0.36 2.5 
2.0 0.34 14.7 
0.37 u 0.37 3.5 
0.38 B 0.35 3.2 
0.61 0.37 2.8 
0.48 B 0.38 2.4 
0.86 0.37 2.0 
0.70 0.39 1.4 
0.62 0.35 1.6 
0.71 0.38 2.4 
0.4 1 B 0.34 3.7 
0.78 J 0.38 1.6 
0.72 J 0.37 1.6 
0.44 BJ 0.34 3.3 
0.56 BJ 0.38 3.2 
0.38 UJ 0.38 2.7 
0.52 BJ 0.36 2.8 
0.63 J 0.38 2.1 
0.51 BJ 0.38 2.1 
0.67 J 0.37 1.2 
0.55 BJ 0.38 3.4 
0.55 BJ 0.36 1.2 
0.46 BJ 0.35 2.4 
0.46 BJ 0.36 2.3 
0.36 u 0.36 2.7 
0.50 B 0.37 2.7 
0.63 0.38 2.2 
0.49 B 0.36 3.0 
0.59 0.32 2.7 
0.49 B 0.34 2.4 
0.59 0.34 2.6 
0.40 B 0.36 2.3 
0.53 B 0.37 3.0 
0.56 B 0.38 2.3 
0.37 u 0.37 2.5 
0.55 0.35 2.3 
0.52 B 0.34 2.4 
0.56 B 0.37 2.2 
0.37 B 0.35 2.3 
0.65 0.34 2.6 
0.55 0.35 2.4 
0.54 0.33 2.2 
0.48 B 0.34 2.7 
0.55 B 0.37 2.4 
0.49 B 0.36 2.4 
0.46 B 0.34 2.4 
0.37 B 0.33 3.1 
0.44 B 0.33 2.4 
0.59 0.36 2.3 
0.46 B 0.38 2.4 
0.85 M 0.36 2.6 
0.60 0.36 1.1 
0.51 B 0.37 2.2 
0.55 0.34 0.59 
0.37 u 0.37 0.64 

PIPE -= p1pehne excavabon 
PQL = practical quantitation limit 
Q = qualifier 
RAG= remedial action goal 

SPA = staging pile area 
TPH = total petroleum hydrocarbons 

Arsenic 
0 . POL 

0.56 
0.68 
0.63 
0.59 
0.64 
0.61 
0.64 
0.66 
0.64 
0.68 
0.61 
0.66 
0.60 
0.65 
0.65 
0.59 
0.65 
0.66 
0.63 
0.66 
0,66 
0.65 
0.66 
0.62 
0.6 1 
0.63 
0.62 
0.65 
0.67 
0.63 
0.56 
0.59 
0.59 
0.63 
0.64 
0.66 
0.64 
0.61 
0.59 
0.65 
0.60 
0.59 
0.60 
0.57 
0.58 
0.64 
0.63 
0.59 
0.57 
0.57 
0.63 
0.65 
0.63 
0.63 
0.64 

u 0.59 
u 0.64 

X (metals)= Serial di lution in the analytical batch indicates that 

physical and chemica.J interferences are present. 
X (organics)= more than 40 % difference between co lums, 

lower resul t reported. 

U = undetected 

Rev. 0 

Badum 
m o/h 0 POL 
68.4 0.065 
62. 1 0.078 
63.6 0.072 
93.7 0.068 
60.8 0.074 
62.4 0.070 
51.7 0.074 
59.0 0.075 
53.4 0.074 
52.5 0.078 
64.4 0.071 
56.5 0.076 
58.0 0.069 
62.7 0.075 
60.0 0.075 
57.8 0.068 
56.8 0.075 
66.1 0.076 
58.6 0.073 
64.2 0.076 
65.4 0.076 
6 1.4 0.074 
82.6 0.076 
65.4 0.072 
55.0 0.070 
59.4 0.073 
60.0 X 0.071 
60.7 X 0.075 
61.4 X 0.077 
63.9 X 0.073 
64.0 X 0.064 
69.8 X 0.068 
62.6 X 0.068 
61.7 X 0.073 
61.3 X 0.074 
56.8 X 0.076 
78.4 X 0.074 
58.3 X 0.070 
66.3 X 0.068 
80.9 0.075 
81.3 0.069 
77.9 0.068 
79.8 0.070 
67.9 0.066 
94.2 0.067 
83.2 0.074 
78.6 0.072 
76.3 0.068 
83.1 0.065 
81.1 0.066 
88.9 0.073 
80.0 0.075 
56.3 X 0.072 
43.2 X 0.073 
57.4 X 0.074 
61.4 X 0.068 
2.8 0.073 

N = recovery exceeds upper or lower control limits . 
ND = nondetect 
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OB = overburden 
PAH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyls 
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Attachment to Waste Site Reclassification Fonn 2013-011 Rev. 0 

h Attac ment - - : U Sit t er1 1catJon 1 100 D SO 6 S b . V 'Ii S J' R amn:me: esu ts - Mt Is ea 

Sample Location 
HEIS 

Sample Date 
Beryllium Boron Cadmium Calcium 

Number 
me/k2 0 POL m"/k" 0 POL me/k2 0 POL mo/1,o 0 POL 

PIPE-3 J IRI 18 9/5/2012 0.060 B 0.028 1.2 B 0.84 0.055 B 0.035 10200 12.1 

Reolicate of J IRI 18 JIRJ28 9/5/20 12 0.034 u 0.034 I.I B 1.0 0.042 u 0.042 9600 14.5 

PIPE-I JIRJl6 9/5/2012 0,078 B 0.031 0.98 B 0.93 0.039 u 0.039 8250 13.4 

PlPE-2 JIRJl7 9/5/2012 0.12 B 0.030 4.1 0.88 0.037 u 0.037 4 1000 12.7 
PIPE-4 JIRJI9 9/5/2012 0.17 B 0.032 0.95 u 0.95 0.057 B 0.040 9440 13.7 
PIPE-5 JIRl20 9/5/2012 0.16 B 0.030 0.91 u 0.91 0.051 B 0.038 9050 13.0 
PIPE-6 JIRl21 9/5/2012 0.099 B 0.032 0.95 u 0.95 0.040 u 0.040 7960 13.6 

PIPE 7 JIRl22 9/5/2012 0.052 B 0.033 1.4 B 0.97 0.041 u 0.041 8120 14.0 
PIPE-8 JIRl23 9/5/2012 0.033 B 0.032 0.96 u 0.96 0.040 u 0.040 71 30 13.7 
PIPE-9 J1Rl24 9/5/2012 0.034 u 0.034 1.0 u 1.0 0.042 u 0.042 6740 14.4 

PIPE-IO JIRl25 9/5/2012 0.031 u 0.031 0.91 u 0.91 0,038 u 0,038 6870 13. l 
PIPE-11 JIRl26 9/5/2012 0.033 u 0.033 0.98 u 0.98 0.041 u 0.04 1 7680 14.l 
PIPE-12 JIRl27 9/5/2012 0.14 B 0.030 0.91 B 0.89 0.038 B 0.037 9220 12.8 

CLEAR-6 JIR1L4 9/5/2012 0.033 u 0.033 0.97 u 0.97 0.041 u 0.041 7950 J 13.9 
Duolicate of JIR1L4 JIRIMI 9/5/2012 0.032 u 0.032 0.96 u 0.96 0.040 u 0.040 8310 J 13.8 

CLEAR-I JIR IK9 9/5/2012 0.12 B 0.030 0.88 u 0.88 0.049 B 0.037 8380 J 12.6 
CLEAR-2 JIRILO 9/5/2012 0.074 B 0.033 0.97 u 0.97 0.040 u 0.040 8050 J 13.9 
CLEAR-3 JIRILI 9/5/2012 0.038 B 0.033 0.98 u 0.98 0.046 B 0,041 7790 J 14.0 
CLEAR-4 JIRIL2 9/5/20 12 0.032 u 0.032 0.94 u 0.94 0.039 B 0.039 8390 J 13.5 
CLEAR-5 JIRIL3 9/5/2012 0.033 u 0.033 0.98 u 0,98 0.043 B 0.041 7320 J 14.1 
CLEAR-7 J IRIL5 9/5/2012 0.033 u 0.033 0.98 u 0.98 0.041 u 0.041 6640 J 14.1 
CLEAR-8 JlRIL6 9/5/2012 0.032 u 0.032 0.96 u 0.96 0.040 u 0.040 6910 J 13.8 
CLEAR-9 JIR1L7 9/5/2012 0.11 B 0.033 1.3 B 0.98 0.055 B 0.041 12800 J 14.1 

CLEAR-IO JIRIL8 9/5/2012 0.031 u 0.031 0.92 u 0.92 0.039 u 0.039 7210 J 13.3 
CLEAR-I I JIRIL9 9/5/2012 0.030 u 0.030 0.90 u 0.90 0.038 u 0.038 7870 J 13.0 
CLEAR-12 JIRIMO 9/5/2012 0.032 u 0.032 1.0 B 0.94 0.039 u 0.039 7700 J 13.5 

OB-9 JIRl37 9/6/2012 0.11 B 0.03 1 0.92 u 0.92 0.060 B 0.039 8130 X 13.3 
Duolicate of JIR137 JIR141 9/6/2012 0.12 B 0.033 1.0 B 0.97 0.098 B 0,040 8190 X 13.9 

OB-I JIR129 9/6/2012 0.084 BM 0.033 1.5 B 0.99 0.059 B 0.041 6260 X 14.2 
OB-2 J IRl30 9/6/2012 0.12 B 0.032 0.94 u 0.94 0.07 1 8 0.039 8000 X 13.5 
OB-3 J IR13I 9/6/20 12 0.13 B 0.028 1.2 B 0.83 0.068 8 0.035 8890 X 11.9 
08-4 JIR 132 9/6/2012 0.099 B 0.030 1.2 B 0.88 0.077 B 0.037 7750 X 12.6 
08-5 JIRl33 9/6/2012 0.12 B 0.030 1.2 B 0.88 0.061 B 0.037 7320 X 12.7 
OB-6 JIR134 9/6/2012 0.089 B 0.032 0.94 u 0.94 0.058 B 0.039 8580 X 13.5 
OB-7 JIRl35 9/6/2012 0.13 B 0.032 1.1 B 0.96 0.070 8 0.040 7620 X 13.8 
08-8 JIRJ36 9/6/2012 0.095 B 0.033 1.0 B 0.97 0.076 8 0.041 7470 X 14.0 

OB- 10 JIRJ 38 9/6/2012 0.15 B 0.032 1.7 B 0.96 0.084 B 0,040 4670 X 13.7 
08-11 JIRl39 9/6/2012 0.090 B 0.030 1.0 B 0.90 0,075 B 0.038 7480 X 13.0 
OB-12 JIRJ40 9/6/2012 0.10 B 0.030 1.0 B 0,88 0.053 B 0.037 7110 X 12.7 
SPA-8 JIRJ49 9/6/2012 0.13 B 0.032 1.9 B 0.96 0.13 B 0.040 4370 13.8 

Duplicate of JIRJ49 JIR154 9/6/2012 0.16 B 0.030 1.9 0.89 0.14 B 0.037 4420 12.8 
SPA-I JIR142 9/6/2012 0. 15 B 0.029 1.7 8 0.87 0.11 B 0.037 5830 12.6 
SPA-2 JIRJ43 9/6/2012 0.12 B 0.030 1.6 B 0.90 0.089 B 0.038 4920 12.9 
SPA-3 JIRl44 9/6/20 12 0.085 B 0.029 1.7 0.85 0.096 B 0.036 6590 12.2 
SPA-4 JIRl45 9/6/2012 0.19 0.029 2.4 0.87 0.12 B 0.036 4350 12.5 
SPA-5 JIRl46 9/6/2012 0. 14 B 0.032 2.0 0.96 0.11 B 0.040 4370 13.7 
SPA-6 J IRl 47 9/6/2012 0.14 B 0.03 1 2.1 0.93 0. 11 B 0.039 4330 13.4 
SPA-7 J1R J48 9/6/2012 0.16 B 0.030 1.6 B 0.88 0.099 B 0,037 3890 12.7 
SPA-9 JIRl50 9/6/2012 0.18 0,028 1.6 B 0.84 0.086 B 0.035 4170 12.1 

SPA- JO JIR151 9/6/2012 0. 18 0.028 1.7 0.85 0.10 B 0,035 3800 12.2 
SPA- I I JIR152 9/6/2012 0.18 B 0.032 2.5 0.94 0.14 B 0.039 4360 13.5 
SPA- 12 JIR l53 9/6/2012 0.18 B 0.033 1.5 B 0.97 0.094 B 0.04 1 3940 13.9 

FS- 1 JIR156 9/4/2012 0.19 0.031 0.97 B 0.93 0.065 BM 0.039 12800 X 13.4 
FS-2 J IRJ57 9/4/2012 0.13 B 0.032 0.94 u 0.94 0.039 u 0.039 6210 X 13.5 
FS-3 JIR158 9/4/2012 0.17 B 0.032 0.95 u 0.95 0.045 B 0.040 7160 X 13.7 
FS-4 JIR159 9/4/2012 0.12 B 0.030 0.88 u 0.88 0.037 u 0.037 5770 X 12.7 

EQuiipment Blank JIRl55 9/6/2012 0.046 B 0.032 0.94 u 0.94 0.039 u 0.039 61.5 13.6 

Attachment Sheet No. 2 of 17 
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Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

A h ttac ment - -5 : u site er1 1cation 1 100 D O 6 S b V ·r, s amp ling Results - Metals 

Sample Location 
HEIS 

Sample Date 
Chromium Cobalt Copper Hexavalent Chromium 

Number 
m ulku 0 POL m!!lk2 0 POL mo/ko 0 POL mo/ko 0 POL 

PIPE-3 JIRI 18 9/5/20 12 15.2 0.050 8.5 0.085 19.2 0.19 0.155 u 0.155 
Reolicate of JIRI 18 JIR128 9/5/2012 14.5 0,060 9.4 0.10 20.9 0.22 0.155 u 0.155 

PIPE-I JIRI 16 9/5/2012 8.4 0.055 9.0 0.095 18.2 0.2 1 0. 155 u 0.155 
PIPE-2 JIRll7 9/5/2012 28.5 0.052 7.3 0.090 43.9 0. 19 1.32 0.155 
PIPE-4 JIR119 9/5/2012 13.3 0.057 5.9 0.097 14.6 0.21 0. 155 u 0.155 
PIPE-5 JIR 120 9/5/2012 12.5 0.054 6.6 0.092 16.8 0.20 0.155 u 0.155 
PIPE-6 JIR l21 9/5/20 12 11.5 0.056 7.0 0.097 14.9 0.21 0.155 u 0.155 
PIPE 7 JIRl22 9/5/2012 14.6 0.058 7.7 0.099 16.1 0.22 0.155 u 0.155 
PIPE-8 JIR123 9/5/2012 8.8 0.057 7.8 0.098 18.2 0.21 0.155 u 0.155 
PIPE-9 JI Rl24 9/5/2012 8.7 0.059 9.2 0.10 19,3 0.22 0.155 u 0.155 

PIPE- JO JIRl25 9/5/2012 7.0 0.054 9.4 0.093 15.6 0.20 0.155 u 0.155 
PIPE- I I JIR126 9/5/2012 12.5 0.058 10.0 0.10 23 .2 0.22 0.155 u 0.155 
PIPE-12 JIRl27 9/5/2012 14.9 0.053 6.0 0.091 13.8 0.20 0.155 u 0.155 

CLEAR-6 JIRIL4 9/5/2012 7.4 0.057 9.9 0.099 18.9 0.2 1 0.155 u 0.155 
Duolicate of JIR IL4 JIRIMI 9/5/2012 6.6 0.057 10.3 0.098 18.3 0.21 0.155 u 0.155 

CLEAR- I JIRIK9 9/5/2012 11.3 0.052 5.6 0.090 13.1 0.19 0.155 u 0.155 
CLEAR-2 JIRILO 9/5/2012 11.3 0.057 6.5 0.099 15.6 0.2 1 0.155 u 0.155 
CLEAR-3 JIRILI 9/5/2012 9.5 0.058 7.0 0.099 15.3 0.22 0.155 u 0.155 
CLEAR-4 J1RIL2 9/5/2012 11.1 0.056 7.9 0.096 16.7 0.21 0.155 u 0.155 
CLEAR-5 J1RIL3 9/5/2012 21.0 0.058 9.2 0.10 18.6 0.22 0.155 u 0. 155 
CLEAR-7 JIR1L5 9/5/2012 7.7 0.058 10.2 0.10 18.9 0.22 0.155 u 0.155 
CLEAR-8 JIRIL6 9/5/2012 6.5 0.057 9.4 0.098 16.2 0.21 0.155 u 0.155 
CLEAR-9 J1R1L7 9/5/2012 17.6 0.058 8.1 0.10 19.0 0.22 0.155 u 0.155 

CLEAR- 10 J IRIL8 9/5/2012 7.4 0.055 11.3 0.47 19.4 1.0 0,155 u 0.155 
CLEAR-I I J1RIL9 9/5/2012 9.8 0.053 8.0 0.092 16.5 0.20 0.155 u 0.155 
CLEAR- 12 JIR IMO 9/5/2012 8.6 0.056 8.5 0.096 18.6 0.21 0.155 u 0.155 

OB-9 JIRl37 9/6/2012 10.9 X 0.055 7,6 X 0.094 15.2 0.20 0.155 u 0.155 
Duolicate of J IR137 J IRl41 9/6/2012 11.4 X 0.057 8.0 X 0.099 16.1 0.21 0.155 u 0.155 

OB-I JIRl29 9/6/2012 8.7 X 0.058 8.7 X 0.10 15.3 0.22 0.155 u 0.155 
OB-2 J IR130 9/6/20 12 11.3 X 0,055 7.4 X 0.096 16.5 0.21 0.155 u 0.155 
OB-3 JIRl31 9/6/2012 11.3 X 0.049 7.7 X 0.084 15.9 0.18 0.155 u 0.155 

OB-4 JIRl32 9/6/2012 10.3 X 0.052 8.4 X 0.090 16.4 0.19 0.155 u 0.155 

OB-5 JIRl33 9/6/2012 10.8 X 0.052 8.4 X 0.090 16.3 0.19 0.155 u 0.155 
OB-6 J1Rl 34 9/6/2012 9.2 X 0.056 9.1 X 0.096 16.7 0.21 0.155 u 0.155 

OB-7 JIR l 35 9/6/2012 II.I X 0.057 8.6 X 0.098 17.2 0.21 0.155 u 0.155 

OB-8 JIR136 9/6/2012 11.9 X 0.058 8.0 X 0.099 16.1 0.22 0.155 u 0.155 
08- 10 JIRl38 9/6/2012 11.8 X 0.057 7.7 X 0.098 14.8 0.21 0.155 u 0. 155 

OB-II J IR139 9/6/2012 10.6 X 0.053 8.2 X 0.092 16.4 0.20 0.155 u 0.155 
08-12 JIR140 9/6/2012 10.2 X 0.052 7.9 X 0.090 15.7 0.19 0.155 u 0.155 
SPA-8 JIR149 9/6/20 12 22.1 0.057 8.4 X 0.098 15.3 0.2 1 0.155 u 0.155 

Duolicate of JI Rl49 JIR154 9/6/2012 21.2 0.053 7.9 X 0.091 15.4 0.20 0.155 u 0.155 

SPA-I J IR l 42 9/6/20 12 12.5 0.052 7.4 X 0.089 15.4 0.19 0.155 u 0.155 

SPA-2 J IR l 43 9/6/20 12 10.8 0.053 8.1 X 0.092 16.3 0.20 0.155 u 0.155 

SPA-3 JIRl44 9/6/20 12 12.6 0.050 7.9 X 0.087 15.9 0.19 0.155 u 0.155 

SPA-4 JIR145 9/6/20 12 12.3 0.051 7.9 X 0.088 15.6 0.19 0.155 u 0.155 

SPA-5 J1R l 46 9/6/2012 11.3 0.057 7.6 X 0.098 14.3 0.21 0. 155 u 0.155 

SPA-6 JIRl47 9/6/2012 12.5 0.055 7.7 X 0.095 14.6 0.21 0.155 u 0.155 

SPA-7 J IR l 48 9/6/2012 12.6 0.052 7.3 X 0.090 15.4 0.20 0.155 u 0.155 

SPA-9 JIRl50 9/6/2012 12.5 0.050 7.9 X 0.086 16.0 0.19 0.155 u 0.155 

SPA-10 J1R151 9/6/2012 11.6 0.050 7.2 X 0.086 14.3 0.19 0.155 u 0.155 
SPA- I I JIR152 9/6/2012 12.1 0.056 8.4 X 0.096 15.2 0.21 0.155 u 0.155 

SPA-12 JIRl53 9/6/2012 11.8 0.057 7,8 X 0.099 15.3 0.21 0.155 u 0.155 

FS-1 JIRl 56 9/4/2012 7.6 X 0.055 9.0 X 0.095 18.9 X 0.21 0.259 0.155 

FS-2 JIRl57 9/4/2012 5.3 X 0,055 9.5 X 0.096 16.7 X 0.21 0.155 u 0.155 

FS-3 JlRl58 9/4/2012 14.2 X 0.056 8.3 X 0.097 17.8 X 0.21 0.155 u 0.155 

FS-4 JIR159 9/4/2012 4.7 X 0.052 9.8 X 0.090 16.8 X 0.20 0.155 u 0.155 

EQuiipment Blank J1R155 9/6/2012 0.15 B 0.056 0.16 BX 0.096 0.35 B 0.21 I•~ .. i,; - ;:-:, , __ 

Attachment Sheet No. 3 of 17 --------
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Attachment 1. 100-D-S : ubs1te en 1cation 0 6S . V ·r, s r R ampilDJ( esu ts - M Is eta 

Sample Location 
HElS 

Sample Date 
Iron Lead Miumesium Maneanese 

Number m1>/k1> 0 POL mg/ke 0 POL m a /1,a 0 POL ma/1,a 0 POL 
PIPE-3 JI Rl18 9/5/2012 23700 3.2 12.4 0.23 4660 3.2 317 0.085 

Replicate of JIRI 18 JIRl28 9/5/2012 25400 3.9 12.2 0.28 4910 3.8 338 0.10 

PIPE-I JIRI 16 9/5/2012 24200 3.6 6.4 0.26 4880 3.5 333 0.095 

PIPE-2 JlRI 17 9/5/2012 23900 3.4 23.7 0.24 4780 3.3 313 0.090 

PIPE-4 JIR119 9/5/2012 17100 3.7 4.2 0.26 4870 3.6 288 0.097 

PIPE-5 JIRl20 9/5/2012 17400 3.5 4.6 0.25 5 140 3.4 313 0.092 

PIPE-6 J IR12I 9/5/20 12 21500 3.7 5.5 0.26 4720 3.6 298 0.097 

PIPE7 JIRl22 9/5/2012 21200 3.8 8.9 0.27 4800 3.7 317 0.099 

PIPE-8 JIR123 9/5/20 12 20900 3.7 4.8 0.26 4410 3.6 307 0.098 

PIPE-9 JIR124 9/5/20 12 25100 3.9 3.5 0.28 4610 3.8 315 0.10 

PIPE-10 JIR125 9/5/2012 23700 3.5 2.8 0.25 4640 3.4 316 0.093 

PIPE-II JIR126 9/5/2012 31300 3.8 3.9 0.27 4920 3.7 349 0.10 

PIPE-12 J1Rl27 9/5/20 12 16500 3.4 5.3 0.24 5260 3.4 285 0.09 1 

CLEAR-6 JI RIL4 9/5/2012 24200 3.8 3.0 0.27 4680 3.7 302 0.099 

Duplicate of JIR1L4 JIRIMI 9/5/2012 24100 3.7 3.2 0.26 4560 3.6 323 0.098 
CLEAR-I JIRIK9 9/5/20 12 14000 3.4 3.3 0.24 4490 3.3 25 1 0.090 

CLEA R-2 JIRILO 9/5/20 12 16900 3.8 3.6 0.27 4580 3.7 272 0.099 
CLEAR-3 JIRILI 9/5/20 12 18400 3.8 4.9 0.27 441 0 3.7 294 0.099 
CLEAR-4 JIRIL2 9/5/20 12 19900 3.6 5.5 0.26 4460 3.5 306 0.096 
CLEAR-5 JI R IL3 9/5/20 12 22200 3.8 3.6 0.27 4270 3.7 286 0.10 
CLEAR-7 JIRIL5 9/5/2012 24500 3.8 7.5 0.27 5090 3.7 368 0.10 
CLEAR-8 JIR IL6 9/5/2012 23!00 3.7 2.6 0.26 4490 3.6 297 0.098 
CLEAR-9 JI R IL7 9/5/20 12 20600 3.8 8.0 0.27 5200 3.7 32 1 0.10 

CLEAR-IO JIRIL8 9/5/2012 23800 3.6 3.6 1.3 4590 3.5 318 0.094 
CLEAR- II JIR IL9 9/5/2012 19400 3.5 4.0 0.25 4440 3.4 296 0.092 
CLEAR- 12 JIRIMO 9/5/20 12 22300 3.6 9.6 0.26 46 10 3.6 323 0.096 

OB-9 JIRl37 9/6/2012 20900 X 3.6 4.2 0.25 4800 X 3.5 328 X 0.094 
Duplicate of JI Rl37 JIRl4I 9/6/2012 21200 X 3.7 4.3 0.27 4720 X 3.6 322 X 0.099 

OB-I JIRl29 9/6/2012 23800 X 3.8 4.6 0.27 4500 X 3.7 31 1 X 0.10 
OB-2 JIRl 30 9/6/2012 20700 X 3.6 4.0 0.26 4690 X 3.5 309 X 0.096 
OB-3 JIRI3I 9/6/2012 21900 X 3.2 5.1 0.23 4800 X 3.1 312 X 0.084 
OB-4 JIR l 32 9/6/2012 23200 X 3.4 5.8 0.24 4900 X 3.3 323 X 0.090 
OB-5 J1R133 9/6/2012 22400 X 3.4 4.7 0.24 4760 X 3.3 338 X 0.090 
OB-6 J I R I34 9/6/2012 23800 X 3.6 3.8 0.26 5160 X 3.5 337 X 0.096 
OB-7 JIR l 35 9/6/2012 23200 X 3.7 5.1 0.26 4920 X 3.6 347 X 0.098 
OB-8 JIR l 36 9/6/2012 22400 X 3.8 4.0 0.27 4910 X 3.7 3 16 X 0.099 

OB-10 JIRl38 9/6/2012 2 1700 X 3.7 4.8 0.26 4450 X 3.6 347 X 0.098 
OB-I I JIR139 9/6/2012 22400 X 3.5 4.5 0.25 4840 X 3.4 331 X 0.092 
OB-12 JlR140 9/6/2012 22100 X 3.4 4.4 0.24 4250 X 3.3 367 X 0.090 
SPA-8 JI Rl49 9/6/2012 22200 3.7 5.4 0.26 4400 3.6 351 0.098 

Duolicate of JIRl49 JIRl54 9/6/2012 2 1300 3.5 5.2 0.25 4330 3.4 342 0.091 
SPA-I JIRl42 9/6/2012 20100 3.4 5 .9 0.24 4570 3.3 318 0.089 
SPA-2 JIRl43 9/6/2012 2 1500 3.5 4.4 0.25 4630 3.4 322 0.092 
SPA-3 JIRl44 9/6/2012 21 100 3.3 5.9 0.23 4640 3.2 310 0.087 
SPA-4 JIRl45 9/6/2012 21700 3.4 6 .5 0.24 4490 3.3 341 0.088 
SPA-5 JI R l46 9/6/20 12 20700 3.7 5.2 0.26 41 80 3.6 33 1 0.098 
SPA-6 J1 Rl47 9/6/20 12 20200 3.6 4.5 0.26 4550 3.5 338 0.095 
SPA-7 JI Rl 48 9/6/2012 19600 3.4 4.2 0.24 4420 3.3 314 0.090 
SPA-9 JIRl50 9/6/2012 20300 3.3 4.7 0.23 4700 3.2 327 0.086 

SPA-10 J IR l 5I 9/6/20 12 19300 3.3 4.7 0.23 4130 3.2 32 1 0.086 
SPA-1 1 J IRl52 9/6/2012 21900 3.6 6 .6 0.26 4600 3.5 368 0.096 
SPA-12 JI R I 53 9/6/2012 20300 3.8 4.6 0.27 4470 3.7 328 0.099 

FS-1 JIRl56 9/4/2012 22700 X 3.6 7.1 0.26 4540 X 3.5 309 X 0.095 
FS-2 J I R l 57 9/4/2012 23300 X 3.6 2.7 0.26 4470 X 3.5 287 X 0.096 
FS-3 JIRl58 9/4/2012 20800 X 3.7 3.6 0.26 4590 X 3.6 293 X 0.097 
FS-4 J1Rl59 9/4/2012 24000 X 3.4 2.4 0.24 4410 X 3.3 302 X 0.090 

Equiipment Blank JIRl55 9/6/2012 416 3.7 0.39 B 0.26 41.8 3.6 8.3 0.096 
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Sample Location 

PIPE-3 
Replicate of JI R 1 18 

PIPE- I 
PIPE-2 
PIPE-4 
PIPE-5 
PIPE-6 
PIPE? 
PIPE-8 
PIPE-9 

PIPE-10 
PIPE- I I 
PIPE-12 

CLEAR-6 
Dupl icate of JIRIL4 

CLEAR- I 
CLEAR-2 
CLEAR-3 
CLEAR-4 
CLEAR-5 
CLEAR-7 
CLEAR-8 
CLEAR-9 

CLEAR-IO 
CLEAR-I I 
CLEAR-12 

08-9 
Duplicate of JIR137 

OB-I 
OB-2 
08-3 
OB-4 
OB-5 
OB-6 
08-7 
08-8 

OB- JO 
OB- 11 
OB- 12 
SPA-8 

Duolicate of JIR149 
SPA- I 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-7 
SPA-9 

SPA-10 
SPA-I I 
SPA-12 

FS-1 
FS-2 
FS-3 
FS-4 

Eauiioment Blank 

Attachment to Waste Site Reclassification Form 201 3-011 

ac. men - - : U SI e en 1catrnn amp mg esu ts -Att b t I JOO D 50 6 S b ·t V 'Ii · S r R M ls eta 

HEIS 
Sample Date 

Mercury 
Number 

ml!/k2 0 POL 
J IRI 18 9/5/2012 0.034 0.0063 
JIR128 9/5/2012 0.029 0.0056 
JIR I 16 9/5/2012 0.0098 B 0.0052 
JIR I 17 9/5/2012 0.041 0.0066 
J IR I 19 9/5/2012 0.0 1 I B 0.0048 
JIR l 20 9/5/2012 0.0070 u 0.0070 
J IR l 2 1 9/5/2012 0.0083 B 0.0060 
Jl R l 22 9/5/2012 0.062 0.0057 
JJ R123 9/5/2012 0.028 0.0057 
J IR124 9/5/2012 0.028 0.0056 
JIR l 25 9/5/20 12 0.0049 u 0.0049 
JI R l 26 9/5/20 12 0.011 B 0.005 1 
JI R127 9/5/20 12 0.0049 u 0.0049 
JIR IL4 9/5/2012 0.0057 u 0.0057 
J IR IM I 9/5/2012 0.006 1 u 0.0061 
J IR IK9 9/5/2012 0.0053 B 0.0049 
JI RILO 9/5/2012 0.0048 u 0.0048 
JI RlL I 9/5/2012 0.0098 B 0.0050 
JIRIL2 9/5/2012 0.0 13 B 0.0052 
J IRIL3 9/5/2012 0.028 0.0052 
J lRIL5 9/5/2012 0.046 0.0060 
JIRIL6 9/5/2012 0.0054 u 0.0054 
JIRIL7 9/5/2012 0.01 4 B 0.0061 
JIRIL8 9/5/20 12 0.0050 u 0.0050 
JIRIL9 9/5/20 12 0.015 B 0.0057 
J IRIMO 9/5/20 12 0.0068 u 0.0068 
JI R137 9/6/20 12 0.0054 u 0.0054 
JI R14I 9/6/20 12 0.0050 u 0.0050 
JIR129 9/6/2012 0.18 0.0053 
J IR130 9/6/2012 0.0050 u 0.0050 
JJRl3 1 9/6/2012 0.0046 B 0.0046 
JJR l32 9/6/2012 0.0 17 0.0055 
J IR l 33 9/6/20 12 0.0067 B 0.0048 
J1 R l34 9/6/2012 0.005 1 u 0.0051 
JIR135 9/6/20 12 0.0052 B 0.0048 
J IR l36 9/6/2012 0.0048 u 0.0048 
J 1Rl38 9/6/2012 0.0057 u 0.0057 
JI R l 39 9/6/2012 0.006 1 u 0.006 1 
JI R140 9/6/20 12 0.0060 B 0.0057 
JI Rl49 9/6/2012 0.024 0.0051 
JI R154 9/6/2012 0.023 0.0051 
Jl R 142 9/6/2012 0.17 0.0048 
J IR143 9/6/2012 0.0047 u 0.0047 
J IR144 9/6/20 12 0.0093 B 0.0063 
JJ R145 9/6/20 12 0.007 1 B 0.0049 
J l R146 9/6/20 12 0.0070 u 0.0070 
J IR147 9/6/20 12 0.0055 u 0.0055 
JlR l 48 9/6/2012 0.0056 u 0.0056 
JIR l 50 9/6/20 12 0.005 1 u 0.005 1 
J IR l 51 9/6/20 12 0.0052 B 0.0052 
JIR l52 9/6/2012 0.0064 B 0.0053 
JJR153 9/6/20 12 0.0052 u 0.0052 
J1Rl 56 9/4/2012 0.32 0.0065 
JIR157 9/4/2012 0.020 0.0052 
JI R158 9/4/2012 0.0 18 0.0047 
JJ R159 9/4/2012 0.0049 u 0.0049 
JI R155 9/6/2012 0.0053 u 0.0053 

Mo lybdenum Nickel 

m"-'ke 0 POL m<>ik<> 0 
0.26 B 0.22 11.0 
0.27 u 0.27 10.6 
0.33 B 0.25 JO.I 
0.76 B 0.23 14.3 
0.25 u 0.25 12.5 
0.24 u 0.24 12.7 
0.25 u 0.25 13.4 
0.26 u 0.26 13.0 
0.25 u 0.25 10.4 
0.27 u 0.27 10.0 
0.24 u 0.24 10.9 
0.26 u 0.26 15.7 
0.24 u 0.24 14.3 
0.26 u 0.26 10.0 
0.26 u 0.26 9.8 
0.30 B 0.23 11.9 
0.31 B 0.26 14. 1 
0.26 u 0.26 10.6 
0.25 u 0.25 11 .2 
0.26 u 0.26 11.2 
0.26 u 0.26 12.1 
0.25 u 0.25 9.8 
0.26 u 0.26 14.7 
0.24 u 0.24 11.4 
0.24 u 0.24 10.7 
0.25 u 0.25 10.4 
0.24 u 0.24 11.2 X 
0.26 u 0.26 11.0 X 
0.40 B 0.26 12.5 X 
0.25 u 0.25 10.2 X 
0.22 u 0.22 11.7 X 
0.23 u 0.23 12.3 X 
0.23 u 0.23 10.7 X 
0.25 u 0.25 I 1.5 X 
0.25 u 0.25 I 1.0 X 
0.26 u 0.26 13.5 X 
0.25 u 0.25 11.2 X 
0.24 u 0.24 11.3 X 
0.23 u 0.23 9.7 X 
0.25 u 0.25 11.4 X 
0.24 u 0.24 11.3 X 
0.3 1 B 0.23 11.5 X 
0.24 u 0.24 I I.I X 
0.23 u 0.23 11.5 X 
I.I B 0.23 11.9 X 

0.25 u 0.25 10.3 X 
0.25 u 0.25 11.4 X 
0.23 u 0.23 11.6 X 
0.22 u 0.22 12.2 X 
0.22 u 0.22 11.2 X 
0.25 u 0.25 11 .4 X 
0.26 u 0 .26 11.8 X 
0.37 B 0.25 10.0 X 
0.35 B 0.25 JO.I X 
0.25 u 0.25 10.7 X 
0.23 u 0.23 8.4 X 
0.25 u 0.25 0.17 BX 
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Potassium 

POL m<>ikP 0 POL 
0.1 I · 986 35.0 
0.13 987 42.2 
0.12 1030 39.0 
0.11 1230 36.8 
0.12 1240 40.0 
0.11 1220 37.9 
0.12 977 39.7 
0.12 974 40.7 
0.12 899 40.0 
0.13 80 1 42.0 
0.11 778 38.1 
0.12 934 41.1 
0.1 1 1140 37.2 
0.12 769 40.5 
0.12 764 40.2 
0.11 1100 36.8 
0.12 11 00 40.5 
0.12 994 40.8 
0.12 1020 39.3 
0.12 805 41.1 
0.12 IIOO 41.0 
0.12 651 40.2 
0.12 1480 41.1 
0.12 720 38.6 
0.11 1030 37.7 
0.12 969 39.4 
0.12 11 40 38.6 
0.12 11 90 40.4 
0.12 953 41.3 
0.12 1090 39.2 
0.10 1210 34.6 
0.11 1190 36.7 
0.11 1240 36.8 
0.12 1060 39.3 
0.12 1340 40.J 
0.12 1090 40.8 
0.12 1760 40.0 
0.11 1090 37.8 
0.11 1120 36.8 
0.12 1700 40.2 
0.11 1780 37.2 
0.11 1570 36.5 
0.1 1 1330 37.6 
0.11 1340 35.6 
0.11 1970 36.3 
0.12 18 10 40.0 
0.12 1830 38.9 
0. 11 1610 36.9 
0. 11 1500 35.1 
0. 11 1710 35.4 
0.12 2090 39.3 
0.12 1740 40.5 
0.12 982 39.1 
0.12 632 39.2 
0.12 898 39.8 
0.1 1 518 36.9 
0.12 72.6 B 39.5 
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HEIS 
Sample Date 

Selenium Silicon Silver Sodium 
Sample Location 

Number 
m"/k" 0 POL m!!lk<' 0 POL m u /1,u 0 POL m ulku 0 POL 

PIPE-3 J I RJ 18 9/512012 0.74 u 0.74 234 X 4.8 0.14 u 0.14 318 50.4 

Reolicate of JJRJ 18 J JRl28 9/5/2012 0.89 u 0.89 278 X 5.8 0.16 u 0.16 403 60.8 
PIPE- I JIRI 16 9/5/2012 0.82 u 0.82 306 X 5.4 0.15 u 0.15 307 56.2 
PIPE-2 JI RI 17 9/5/2012 0.77 u 0.77 170 X 5.1 0.14 u 0.14 650 53.0 
PIPE-4 JIRI 19 9/5/2012 ,0.84 u 0.84 382 X 5.5 0.16 u 0.16 263 57.5 
PIPE-5 J IR120 9/5/2012 0.79 u 0.79 335 X 5.2 0.15 u 0.15 285 54.5 
PIPE-6 J JRJ2 1 9/512012 0.83 u 0.83 320 X 5.5 0.15 u 0.15 255 57.I 

PIPE 7 JI R122 9/5/2012 0.85 u 0.85 258 X 5.6 0.16 u 0.16 329 58.6 
PIPE-8 JI RJ 23 9/512012 0.84 u 0.84 25 1 X 5.5 0.16 u 0.16 333 57.5 
PIPE-9 J JR J24 9/5120 12 0.88 u 0.88 21 1 X 5.8 0.16 u 0.16 41 J 60.4 

PIPE- JO JJRl 25 9/5/20 12 0.80 u 0.80 234 X 5.3 0.15 u 0. 15 433 54.8 
PI PE- I I JI R l26 9/5120 12 0.86 u 0.86 248 X 5.7 0.16 u 0. 16 368 59.2 
PIPE-12 JIRl 27 9/5/20 12 0.78 u 0.78 329 X 5.1 0.15 u 0.15 357 53.5 

CLEAR-6 J IR IL4 9/5/20 12 0.85 u 0.85 252 1 5.6 0.16 u 0.16 479 58.3 
Dupl icate of JIRIL4 JI R IM I 9/5/20 12 0.84 u 0.84 245 J 5.6 0.16 u 0.16 502 57.9 

CLEAR-I J IRI K9 9/5/20 12 0.77 u 0.77 346 J 5.1 0.14 u 0.14 241 52.9 
CLEAR-2 JIRI LO 9/512012 0.85 u 0.85 330 J 5.6 0.16 u 0.16 240 58.3 
CLEAR-3 JI R ILI 9/512012 0.86 u 0.86 406 J 5.6 0.16 u 0.16 267 58.7 
CLEAR-4 JIRI L2 9/512012 0.82 u 0.82 330 J 5.4 0.15 u 0.15 308 56.6 
CLEAR-5 JIRJ L3 9/512012 0.86 u 0.86 334 J 5.7 0.16 u 0.16 294 59.1 
CLEAR-7 JJR1 L5 9/5/2012 0.86 u 0.86 384 J 5.7 0.16 u 0.16 307 59.0 
CLEAR-8 JJRJ L6 9/5/20 12 0.84 u 0.84 2 11 J 5.5 0.16 u 0.16 442 57.8 
CLEAR-9 JI R IL7 9/5120 12 0.86 u 0.86 420 J 5.7 0.16 u 0.16 332 59.2 

CLEAR-J O J1RIL8 9/5/2012 0.81 u 0.81 220 J 5.3 0.15 u 0.15 296 55.5 
CLEAR- II JI R IL9 9/512012 0.79 u 0.79 266 J 5.2 0.15 u 0.15 324 54.3 
CLEAR-12 J IRI MO 9/512012 0.83 u 0.83 377 J .5.4 0.15 u 0.15 315 56.7 

OB-9 JJRJ 37 9/6120 12 0. 81 u 0.81 341 5.3 0.15 u 0.15 298 55.5 
Duplicate of JI Rl37 JI R l 41 9/612012 0.85 u 0.85 425 5.6 0.16 u 0.16 308 58.1 

OB-I J IR l 29 9/612012 0.87 u 0.87 372 5.7 0.16 u 0.16 353 59.5 
OB-2 JI R J30 9/612012 0.82 u 0.82 395 5.4 0.15 u 0.15 279 56.4 
OB-3 JIR l31 9/6120 12 0.73 u 0.73 36 1 4.8 0.14 u 0.14 304 49.8 
OB-4 J IR l32 9/612012 0.77 u 0.77 388 5.1 0.14 u 0.14 35 1 52.8 
OB-5 J IR J33 9/6120 12 0.77 u 0.77 375 5.1 0.14 u 0.14 306 53.0 
OB-6 JJR134 9/6120 12 0.82 u 0.82 382 5.4 0.15 u 0.15 388 56.5 
OB-7 J IR l35 9/6/20 12 0.84 u 0.84 414 5.5 0.16 u 0.16 310 57.6 
OB-8 JI R J36 9/6/20 12 0.86 u 0.86 422 5.6 0.16 u 0.16 334 58.7 

OB- 10 J JR1 38 9/6120 12 0.84 u 0.84 42 1 5.5 0.16 u 0.16 282 57.5 
OB-I I J JRJ39 9/6120 12 0.79 u 0.79 390 5.2 0.15 u 0.15 315 54.4 
OB-1 2 J IR l40 9/612012 0.77 u 0.77 407 5.1 0.14 u 0.14 334 52.9 
SPA-8 JI Rl49 9/612012 0.84 u 0.84 348 5.6 0.16 u 0.16 264 57.9 

Duolicate of J I Rl49 J IRl54 9/612012 0.78 u 0.78 423 5.1 0.15 u 0.15 278 53.6 
SPA-I J IRJ42 9/612012 0.77 u 0.77 295 5.0 0.14 UN 0.14 268 52.6 
SPA-2 J IR l43 9/612012 0.79 u 0.79 404 5.2 0.15 u 0.15 297 54.J 
SPA-3 J IR J44 9/612012 0.75 u 0.75 354 4.9 0.14 u 0.14 346 51.3 
SPA-4 J IRl 45 9/6/20 12 0.76 u 0.76 395 5.0 0.14 u 0.14 278 52.2 
SPA-5 J IR1 46 9/6120 12 0.84 u 0.84 437 5.5 0.16 u 0.16 262 57.5 
SPA-6 J IR l47 9/6/20 12 0.82 u 0.82 37 1 5.4 0.15 u 0.15 252 56.0 
SPA-7 J IR J48 9/612012 0.77 u 0.77 480 5.1 0.14 u 0.14 216 53 .0 
SPA-9 JI R l50 9/612012 0.74 u 0.74 386 4.8 0.14 u 0.14 251 50.5 

SPA- JO JIR l 51 9/6/2012 0.74 u 0.74 322 4.9 0.14 u 0.14 222 50.9 
SPA-II J IRl 52 9/6/2012 0.82 u 0.82 448 5.4 0.15 u 0.15 273 56.6 
SPA-12 JI R l53 9/612012 0.85 u 0.85 400 5.6 0.16 u 0.16 240 58.3 

FS-1 JIR1 56 9/412012 0.82 u 0.82 242 N 5.4 0.15 u 0.15 464 56.2 
FS-2 J IRJ 57 9/4/2012 0. 82 u 0.82 154 N 5.4 0.15 u 0.15 377 56.3 
FS-3 J IR l 58 9/412012 0.83 u 0.83 253 N 5.5 0.16 u 0.16 387 57.2 
FS-4 JI R159 9/412012 0.77 u 0.77 125 N 5.1 0.14 u 0.14 370 53.2 

Equiipment Blank J IR J55 9/6/20 12 0. 83 u 0.83 148 5.5 0.15 u 0.15 56.8 u 56.8 
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HEIS Vanadium Zinc 
Percent moisture 

pH Measurement Sa mple Location 
Number 

Sa mple Date (wet sam, le) 
m!!lkl! 0 POL mo/Im 0 POL % 0 POL nB 0 POL 

PIPE-3 JlRl 18 9/5/2012 57.3 0.080 55.3 0.34 2.5 0.10 ttitt-" .,' ~ t'( '1 !'}• •(' 

Replicate of JlRl 18 JlR128 9/5/2012 59.5 0.097 58.9 0.41 2.9 0.10 
,. ·~ ·•, $ .•. ..;'t,~ . .~, . ' ~( ',, .. ;;, 

PIPE- I JlRll6 9/5/2012 64.5 0.089 49.9 0.38 0.90 0.10 lf·,:''".J,:-'' .~ , ,j.:,;"& ✓, 
PIPE-2 JIRI 17 9/5/2012 52.8 0.084 94.2 0.36 3.1 0.10 Iv, · ." ;:; -~ ",' i_ .· :0·;;,~~:;~ 

PIPE-4 J lR11 9 9/5/2012 34.8 0.092 36.1 0.39 0.37 0.10 < -!~/" •·> ' [~_ J,"· , , ,.:;,!1." 

PIPE-5 JlR120 9/5/2012 40.1 0.087 39.7 0.37 0.66 0.10 ·,·,"'•,., '~ ' \;-;', .• l 
PIPE-6 J1Rl21 9/5/20 12 45.6 0.091 38.9 0.39 0.62 0.10 "-~~-~- -<>_ ! f:""" :r.,::r .:-·;;\ 
PIPE7 JIRl22 9/5/2012 48.8 0.093 43.7 0.40 3.1 0.10 ' P.,-,.,;;; __ ,:;:_.j_ ',.,. 
PIPE-8 JI Rl 23 9/5/2012 51.3 0.092 43.2 0.39 2.3 0.10 1' ;': •., •I,~•; •.-,,-.-:::· ,. ~ .. 
PIPE-9 JlR124 9/5/2012 66.7 0.096 57.5 0.4 1 3.3 0.10 l:"\?~V-~ j;~-:-;.""'Z ·,,n,., .. 

PIPE-JO JlR125 9/5/20 12 67.0 0.087 44.8 0.37 1.3 0.10 I •• 'e-; ·"-':.;-_, 
~ . ..:·..:. IP__,.~..,.' -;:;, 

PIPE-! ! JlR126 9/5/2012 59.8 0.094 46.6 0.40 2.3 0.10 J".;". I <li';..i-c:-.-r. ::.t·_.."! 

PIPE-12 J1Rl27 9/5/2012 34.9 0.085 34.7 0.36 0.62 0.10 I>- ;, -:/~--~J- .... ~ •.:,,,.._ . 
CLEAR-6 J!RlL4 9/5/2012 68.4 0.093 45.3 X 0.39 2.7 0.10 ., - .,._. :( ·1~• bt~ ~ _ .: 

Duolicate of JIRIL4 JIRIMl 9/5/2012 68.4 0.092 45.9 X 0.39 3.0 0.10 "i""'°.' 
•,'r' . , '·"" •·. ,. 

CLEAR-! J!R!K9 9/5/2012 30.5 0.084 30.9 X 0.36 0.43 0.10 ~ '.I r• :,fl . "'' 
CLEAR-2 JlR!L0 9/5/2012 42.5 0.093 34.7 X 0.39 0.72 0.10 ~ ':"fY "i's::{,;,, ,- .w, • '"':', 

CLEAR-3 J!RlLJ 9/5/20 12 47.5 0.094 40.2 X 0.40 0.49 0.10 " .. , ~ ... y;~ , ' 
;.'L.· r 

CLEAR-4 J!R!L2 9/5/20 12 50.1 0.090 41.1 X 0.38 1.6 0.10 i ·.,•. ,-. ',, 
~· · .. 

CLEAR-5 J!R!L3 9/5/2012 60.1 0.094 40.8 X 0.40 2.1 0.10 j J t '.·), • I:.: i 

CLEAR-7 JlR1L5 9/5/2012 66.3 0.094 49.9 X 0.40 2.9 0.10 
<:.·-,· .. "'~-: ;_/ : .... ;•t..:-~ 

CLEAR-8 JlRJL6 9/5/2012 66.6 0.092 45.5 X 0.39 1.8 0.10 ' '.· ,,">lf,:;~--

CLEAR-9 J!RIL7 9/5/2012 51.7 0.094 48.7 X 0.40 2.2 0.10 '. 
If 

CLEAR-IO JlR!L8 9/5/2012 85 .5 0.440 45.9 X 0.37 2.5 0.10 :(:;;,tr.r.:,f :_ • -if' -~P;X , .. -. 

CLEAR-!! JIR!L9 9/5/2012 52,6 0.087 40.0 X 0.37 3.0 0.10 I:.-::/·· •~ ;;;•r i, ' CLEAR- 12 J!R!M0 9/5/2012 59.7 0.090 47.3 X 0.38 0.83 0.10 i, :•,". ,, ~ ... . -~.;~. . ' 
. •: 

OB-9 J1Rl37 9/6/2012 50.6 0.088 45.0 X 0.37 0.62 0.10 :r ~. ,,~ ·-.-, ·Y ,;·..1r, •IJ:, 
Duolicate of J1R l 37 JlR141 9/6/2012 54.0 0.093 46.6 X 0.39 0.50 0.10 ,-,,t :'-i-;-.-.::;; .. ;·:•,) 

OB- I JlRJ29 9/6/2012 6 1.0 0.095 46.2 X 0.40 0.77 0.10 ,:, .'< 1• n:·· ~f,- .'f. . -': •i 

OB-2 J!Rl30 9/6/2012 51.8 0.090 41.5 X 0.38 0.42 0.10 .,.,: .,,,. 
I' ,,.-/' 

OB-3 J IR131 9/6/2012 54.8 0.079 44.3 X 0.34 0.44 0.10 
!."~ , .-.. ~I.~~ - , - ,,rt::' y 

OB-4 JIR132 9/6/2012 58.5 0.084 47.5 X 0.36 0.31 0.10 ,_,.,.,r1'- r: . -t _·...:··, ·, 
OB-5 J1Rl33 9/6/2012 56.8 0.084 46.2 X 0.36 0.56 0.10 1.,(.,.: ,·;-;: :j-: . ·;i.,i,,,,: 
OB-6 J!Rl34 9/6/2012 61.5 0.090 47.5 X 0.38 0.62 0.10 t-'' ,,•> ~ i 

!~. _.,._'\.. -

OB-7 J!Rl35 9/6/20 12 57.2 0.092 46.2 X 0.39 0.62 0. 10 :I ~,.-, ;~c :.;.· .. ;:. 
OB-8 JI R136 9/6/20 12 59.8 0.094 46.2 X 0.40 0.47 0.10 

,, - ,.,, !' . ' ; ~-?: - ., ,. ' 
OB-1 0 JlR138 9/6/2012 54.5 0.092 46.8 X 0.39 0.43 0. 10 l,f .,_ 

'!j·' :;- ~~ 

OB- 11 J1R l 39 9/6/20 12 59.5 0.087 46.4 X 0.37 0.44 0.10 r-:s-:;•;· ·,_·t ;-,, .•-;_;,' ~fJ.: ~-~· 
OB- 12 J!R l 40 9/6/20 12 54.3 0.084 43.2 X 0.36 0.48 0.10 ; ' ':'ft;' ,-

,,~. < 

SPA-8 JlR149 9/6/20 12 52.6 0.092 45.1 X 0.39 1.0 0.10 8.33 0.100 
Duplicate of J1Rl49 JlRl 54 9/6/20 12 50.6 0.085 44.9 X 0.36 0.78 0.10 8.28 0.100 
Re-sample of Jl R 149 J IRD54 1/24/2013 .... _., - '.• .. f'•;,·~.• ·.,, .,-,,. ✓ae:i,~. ,,.;·:~ >,1-W,'~' •~ ~ _r.;_ ·' 5.3 0.10 

.... . , ,,· -~~-~~ 7;:;r}. ' .,..., ~ -;..·· 

SPA-I JlR142 9/6/20 12 45.0 0.084 41.9 X 0.35 0.70 0.10 7.36 0.100 
SPA-2 JlRl43 9/6/2012 49.6 0.086 41.2 X 0.36 0.78 0. 10 7.77 0.100 
SPA-3 JIR144 9/6/2012 51.5 0.082 42.9 X 0.35 0.76 0.10 8.13 0.100 
SPA-4 JlR145 9/6/2012 45.8 0.083 44.0 X 0.35 0.82 0.10 7.53 0.100 
SPA-5 J1Rl46 9/6/2012 48.6 0.092 42.4 X 0.39 1.4 0.10 7.53 0.100 
SPA-6 JIR147 9/6/2012 46.2 0.089 41.7 X 0.38 0.64 0.10 7.79 0.100 
SPA-7 J!RI48 9/6/2012 43.5 0.085 39.1 X 0.36 0.69 0.10 8.39 0.100 
SPA-9 J1Rl50 9/6/2012 45.8 0.081 41.5 X 0.34 1.1 0.10 8.42 0.100 
SPA-10 J! R l 51 9/6/2012 43 .8 0.081 40.1 X 0.34 1.0 0.10 7.67 0.100 
SPA-II J!Rl52 9/6/2012 51.5 0.090 49.8 X 0.38 0.66 0.10 7.27 0.100 
SPA-1 2 J!Rl53 9/6/2012 46.2 0.093 40.5 X 0.39 0.77 0.10 7.80 0.100 

FS-1 JIR156 9/4/2012 60.8 X 0.090 58.3 X 0.38 3.8 0.10 :·-~:l .. ... c-·. ·-;.,:,-. 
. ' ·•,• .,·.;· 

FS-2 J!Rl57 9/4/2012 66.4 X 0.090 41.4 X 0.38 3.1 0.10 f;· . - • ;.< t .. -=·1~ 
FS-3 JI RJ58 9/4/2012 56.9 X 0.09 1 39.6 X 0.39 1.8 0.10 f~c \• 

' ·~ •·t ' 
,_ ,r . ..,.,,-: 

FS-4 J1Rl59 9/4/2012 69.9 X 0.085 41.3 X 0.36 2.6 0.10 I., ·~ ~;.: 'If ;; ,(.,. ; :>it-.. 
Equiipment Blank JIR155 9/6/20 12 0.56 B 0.09 1 1.8 X 0.38 0.19 0.10 ~ ,~ . 1, . 

' ·~---
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Sample Location 
HEIS 

Number 
SPA-8 JIRJ49 

Duolicate of JI RI 49 JJR154 
SPA-I JIRl42 
SPA-2 JIRl43 
SPA-3 JIRJ44 
SPA-4 JJRJ45 
SPA-5 JIRJ46 
SPA-6 JIRJ47 
SPA-7 JJR148 
SPA-9 JIRJ50 

SPA-IO JIR151 
SPA-JI JJRJ52 
SPA-12 JIRl53 

HEIS 
Sample Location 

Number 

SPA-8 JJRJ49 
Duplicate of JIR149 JJRJ54 

SPA-I JIRl42 
SPA-2 J!Rl43 
SPA-3 JIRl44 
SPA-4 JJRl45 
SPA-5 JIRl46 
SPA-6 JIRl47 
SPA-7 JIRl48 
SPA-9 JJRJ 50 

SPA-10 JIR151 
SPA-II JIRl52 
SPA-12 JIR153 

Sample Location 
HEIS 

Number 

SPA-8 JIR149 
Duolicate of JJR149 JIR154 

SPA- I JIRl42 
SPA-2 JJR143 
SPA-3 JJR144 
SPA-4 JIRl45 
SPA-5 JIRl 46 
SPA-6 JIRl47 
SPA-7 JIRl48 
SPA-9 JIR150 

SPA-JO JIRl51 
SPA- II JIR l 52 
SPA-12 J!Rl53 

FS-4 JJR159 

Attachment to Waste Site Reclassification Form 2013-011 

Attachment 1. 100-D-50:6 Subsite Verification Sampling Results - Anions and TPH 

Sample Date 
Bromide Chloride Fluoride 

mPlkv 0 POL m2fke 0 POL m2/k2 0 POL 
9/6/2012 0.38 u 0.38 30.9 1.9 1.3 B 0.81 
9/6/2012 0.39 u 0.39 29.6 2.0 1.2 B 0.83 
9/6/2012 0.38 u 0.38 26.8 1.9 1.4 B 0,81 

9/6/2012 0.39 u 0.39 153 2.0 1.3 B 0.82 
9/6/2012 0.38 u 0.38 195 1.9 1.4 B 0.80 

9/6/2012 0.38 u 0.38 164 1.9 1.3 B 0.81 

9/6/2012 0.39 u 0.39 81.4 2.0 1.7 B 0.83 
9/6/2012 0.39 u 0.39 210 2,0 1.2 B 0.83 
9/6/2012 0.38 u 0.38 7.6 1.9 1.2 B 0.80 
9/6/2012 0.38 u 0.38 29.4 2.0 I.I B 0.81 
9/6/2012 0.39 u 0.39 70.3 2.0 0.82 u 0.82 
9/6/2012 0.39 u 0.39 32.5 2.0 I.I B 0.82 
9/6/20 12 0.38 u 0.38 18.0 1.9 0.81 u 0.81 

Nitrogen in Nitrite 
Nitrogen in Nitrite and Phosphorous in 

Sample Date 
m21k2 0 POL 

9/6/2012 0.33 u 0.33 
9/6/2012 0.34 u 0.34 
9/6/2012 0.33 u 0.33 
9/6/2012 0.34 u 0.34 
9/6/2012 0.33 u 0.33 
9/6/2012 0.33 u 0.33 
9/6/2012 0.34 u 0.34 
9/6/2012 0.34 u 0.34 
9/6/2012 0.33 u 0.33 
9/6/2012 0.33 u 0.33 
9/6/2012 0.34 u 0.34 
9/6/2012 0.33 u 0.33 
9/6/2012 0.33 u 0.33 

Sample Date 
TPH- Diesel 

ga/1,a 0 POL 
9/6/2012 29000 680 
9/6/2012 110000 630 
9/6/2012 1600 J 650 
9/6/2012 690 J 640 
9/6/2012 5500 630 
9/6/2012 1500 J 670 
9/6/2012 2500 J 670 
9/6/2012 2300 J 680 
9/6/2012 1300 J 670 
9/6/2012 670 u 670 
9/6/2012 1800 J 680 
9/6/2012 2300 J 680 
9/6/2012 1300 J 680 
9/4/2012 690 u 690 

Nitrate ohosohate 
IDl'/kl! 0 POL ml'/kl' 0 
20.8 0.30 2.5 B 
24.6 0.30 2.4 B 
37.3 0.30 2.3 B 
15.9 0.30 1.2 u 
22 .2 0.30 1.9 B 
70.9 0.30 2.7 B 
147 D 1.5 2.1 B 
29.7 0.30 1.5 B 
7.5 0.30 1.2 u 
4.0 0.30 2.7 B 
14.3 0.30 1.5 B 
18.6 0.30 3.7 B 
2.1 0.30 1.2 u 

TPH - Diesel Ext 

ua/1,a 0 POL 
43000 1000 
160000 930 
3900 960 
950 u 950 

13000 920 
3900 J 990 
5900 980 
3900 J 990 
2300 J 990 
1000 J 990 
3700 J 1000 
8100 990 
2100 J 990 
1000 u 1000 

Attachment 
Originator-- N- _- K- .-S-ch-illi_ e_m __ 

Checked __ ..,;;J.;,.;. D~·;,..:S:.;.;k..;.oga;.l;.;:;ie~-
Calc. No. OIOOD-CA-V0490 --------

POL 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Rev. 0 

Nitroi en in Nitrate 
ma/1,o 0 POL 

17.0 0.31 
18,6 0.32 
72.2 0.3 1 
10.0 0.31 
23.7 0.31 
61.9 0.31 
121 D 0.63 
28.8 0.32 
7.3 0.30 
18.7 0.31 
14.2 0.31 
15.1 0.31 
2.3 B 0.31 

Sulfate 

ma/1,a 0 POL 
17.3 1.7 
18.4 1.7 
18.7 1.7 
62.8 1.7 
60.6 1.7 
20.5 1.7 
42 .2 1.7 
23.5 1.7 
10.4 1.7 
17.8 1.7 
49 1.7 

86.4 1.7 
68 ,5 1.7 
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JlR118, PlPE-3 
J1R128, Duplicate of 

JlR116, PIPE-1 JlR117, PIPE-2 
CONSTITUENT CLASS JlR118 

9/5/2012 9/5/2012 9/5/2012 9/5/2012 
ul!fkl! 0 POL uwkl! 0 POL u!!lk!! 0 POL uwkl? 0 POL 

Acenaphthene PAH 420 X 9.6 870 X 10 9.8 u 9.8 2100 DX 51 
Acenaphthvlene PAH 36 JX 8.6 83 JX 9.3 8.8 u 8.8 46 UD 46 

Anthracene PAH 690 2.9 3.1 u 3.1 57 3.0 3400 DX 16 
Benzo(a)anthracene PAH 11 00 3. 1 1900 3.3 200 3. 1 3800 D 16 

Benzo(a)ovrene PAH 680 6. 1 1100 6.6 160 6 .3 1600 D 33 
Benzo(b )fluoranthcne PAH 890 4.0 1400 4.3 2 10 4 .1 2300 DX 22 
Benzo(ghi)perylene PAH 460 6.9 690 7.4 120 7.1 1200 D 37 

Benzo(k)fluoranthene PAH 280 3.8 450 4.1 73 3.9 800 D 20 
Chrysene PAH 1000 4 .6 1600 5.0 2 10 4.7 3100 D 25 

Dibenz[a,h]anthracene PAH 130 X II 220 X 11 11 u II 250 DX 56 
Fluoranthene PAH 2200 12 4400 13 460 N 13 9 100 D 67 

Fluorene PAH 430 5. 1 11 00 5.4 44 X 5.2 2500 D 27 
lndeno( 1,2,3-cd)pyrene PAH 400 12 570 12 120 12 770 D 62 

Naphthalene PAH 12 u 12 12 u 12 12 u 12 62 UD 62 
Phenanthrene PAH 2000 12 4600 12 260 N 12 12000 D 62 

Pvrene PAH 2200 12 4000 12 420 N 12 8000 D 62 
Aroclor- 10 16 PCB 2.7 u 2.7 2.6 u 2.6 2.7 u 2.7 2.9 u 2.9 
Aroclor- 122 1 PCB 7.9 u 7.9 7.6 u 7.6 7.7 u 7.7 8.3 u 8.3 
Aroclor-1232 PCB 2.0 u 2.0 1.9 u 1.9 1.9 u 1.9 2.1 u 2.1 
Aroclor- 1242 PCB 4.6 u 4.6 4.4 u 4.4 4 .5 u 4.5 4.8 u 4.8 
Aroc lor- 1248 PCB 4.6 u 4.6 4.4 u 4.4 4.5 u 4.5 4.8 u 4.8 
Aroclor-1 254 PCB 2.6 u 2.6 2.5 u 2.5 2 .5 u 2.5 2.7 u 2.7 
Aroclor-1 260 PCB 2.6 u 2.6 2.5 u 2.5 2 .5 u 2.5 2.7 u 2.7 

JJR119, PIPE-4 JlR120, PIPE-5 J 1Rl21, PIPE-6 J 1R122, PIPE-7 
CONSTITUENT CLASS 9/5/2012 9/5/2012 9/5/2012 9/5/2012 

uPlkP 0 POL UPlkl! 0 POL u<>lk<> 0 POL u!!lkl! 0 POL 
Acenaphthene PAH 8800 DX 98 8200 DX 100 260 X 9.8 5600 DX 100 

Acenaohthvlene PAH 89 UD 89 200 JDX 90 8.8 u 8.8 92 UD 92 
Anthracene PAH 30 UD 30 14000 D 30 3.0 u 3.0 16000 D 3 1 

Benzo(a)anthracene PAH 3 1000 D 3 1 15000 D 32 770 3. 1 19000 D 32 
Benzo(a)ovrene PAH 15000 D 63 9400 D 64 430 6.3 7500 D 65 

Benzo(b)fluoranthene PAH 2 1000 D 41 11000 D 42 600 4.1 12000 D 43 
Benzo(l!hi)ocrvlene PAH 5000 DX 7 1 5300 D 72 300 7.0 4 100 D 73 

Benzo(k) fluoranthene PAH 7600 D 39 4 100 D 39 230 3.8 3300 D 40 
Chrvsene PAH 25000 D 48 14000 D 48 790 4.7 15000 D 49 

Dibenzr a,h lanthracene PAH 2700 D 110 1700 DX 110 II u II 1500 DX I 10 
Fluoranthene PAH 55000 D 130 42000 D 130 1500 13 38000 D 130 

Fluorene PAH 7100 D 52 8400 D 53 190 5.2 8100 D 54 
lndeno( I ,2,3-cd)ovrene PAH 8500 D 120 5800 D 120 2 10 12 2900 DX 120 

Naohthalene PAH 120 UD 120 9700 D 120 12 u 12 120 UD 120 
Phenanthrene PAH 35000 D 120 43000 D 120 930 12 40000 D 120 

Pvrene PAH 55000 D 120 39000 D 120 1500 12 34000 D 120 

Aroclor-10 16 PCB 2.6 u 2.6 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 
Aroclor- 122 1 PCB 7.6 u 7.6 7.7 u 7.7 7.9 u 7.9 7.8 u 7.8 
Aroclor-1232 PCB 1.9 u 1.9 1.9 u 1.9 2 u 2.0 1.9 u 1.9 
Aroclor- 1242 PCB 4.4 u 4.4 4.5 u 4.5 4.6 u 4.6 4.5 u 4.5 
Aroclor- 1248 PCB 4.4 u 4.4 4 .5 u 4.5 4.6 u 4.6 4.5 u 4.5 
Aroclor-1254 PCB 2.5 u 2.5 2.5 u 2.5 2.6 u 2.6 2.5 u 2.5 
Aroclor- 1260 PCB ? .5 u 2.5 2.5 u 2.5 2.6 u 2.6 2.5 u 2.5 
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J1Rl23, PIPE-8 J1R124, PIPE-9 JlR125, PIPE-10 J1R126, PIPE-11 
CONSTITUENT CLASS 

9/5/2012 9/5/2012 9/5/2012 9/5/2012 

ul!/k!! 0 POL u!!lk!! 0 POL ""'k" 0 POL ~ 0 POL 
Acenaphthene PAH 5500 DX 49 62 JX 10 10 u 10 9.9 u 9.9 

Acenaohthvlene PAH 220 JDX 44 9. 1 u 9. 1 9.0 u 9.0 8.9 u 8.9 

Anthracene PAH 8000 D 15 77 3.1 II J 3.0 14 JX 3.0 

Benzo(a)anthracene PAH 11000 D 16 180 3.2 33 3 .2 43 3.2 

Benzo(a)ovrene PAH 9500 D 32 180 6.5 27 6.4 24 6.3 

Benzo(b )fluoranthene PAH 10000 D 21 180 4.2 34 X 4.2 35 4.2 

Benzo(ghi)oervlene PAH 5700 D 35 170 7.3 26 JX 7.2 18 J 7. 1 

Benzo(k)fluoranthcne PAH 4000 D 19 63 4.0 12 J 3.9 8.7 J 3.9 
Clu)'sene PAH 10000 DX 24 160 4.9 3 1 J 4.8 30 J 4.8 

Dibenz[a,h]anlhracene PAH 1800 DX 54 II u II 14 J II II u II 
Fluoranthene PAH 26000 D 64 360 13 80 13 68 13 

Fluorene PAH 5200 D 26 54 5.3 II J 5.3 14 J 5.2 
lndeno( 1,2,3-cd)ovrene PAH 6000 D 59 97 X 12 12 u 12 14 J 12 

Naphthalene PAH 3600 D 59 12 u 12 12 u 12 12 u 12 

Phenanthrene PAH 22000 D 59 200 12 48 12 52 12 
Pvrene PAH 25000 D 59 340 12 73 12 66 12 

Aroclor-1016 PCB 2.7 u 2.7 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 
Aroclor-122 1 PCB 7.9 u 7.9 8. 1 u 8. 1 7 .5 u 7.5 8.0 u 8.0 
Aroclor-1232 PCB 2.0 u 2.0 2.0 u 2.0 1.9 u 1.9 2.0 u 2.0 
Aroclor-1242 PCB 4.6 u 4.6 4.7 u 4.7 4.4 u 4.4 4.6 u 4.6 
Aroclor-1248 PCB 4.6 u 4.6 4.7 u 4.7 4.4 u 4.4 4.6 u 4.6 
Aroclor-1 254 PCB 2.6 u 2.6 2.6 u 2.6 2.4 u 2.4 2.6 u 2.6 
Aroc lor-1260 PCB 2.6 u 2.6 2.6 u 2.6 2.4 u 2.4 2.6 u 2.6 

JIR127, PIPE-12 JIRIL4, CLEAR-6 
J lRIMl, Duplicate of 

J1R1K9, CLEAR-1 
JlRlL4 

CONSTITUENT CLASS 
9/5/2012 9/5/2012 9/5/2012 9/5/2012 

ul!/k2 0 POL u!!/k2 0 POL ul!/kl! 0 POL ul!/k!! 0 POL 
Acenaphthene PAH 3 1000 DX 490 10 UJ 10 9.7 UJ 9.7 150 NX 9.7 

Acenaphthylene PAH 440 UD 440 9.2 u 9.2 8.7 u 8.7 8.7 u 8.7 
Anthracene PAH 60000 D 150 3.6 JXJ 3.1 21 J 2.9 2.9 UNJ 2.9 

Benzo(a)anthracene PAH 85000 D 160 15 J 3.3 31 J 3. 1 290 NJ 3. 1 
Benzo(a)ovrene PAH 35000 D 320 14 J 6.6 24 J 6.2 190 NJ 6.2 

Benzo( b)fluoranthene PAH 53000 D 2 10 15 J 4.3 30 J 4. 1 220 NJ 4. 1 
Benzo(ghi)oervlene PAH 2 1000 D 350 II JX 7.4 18 JX 7.0 11 0 NJ 7.0 

Benzo(k)fluoranthene PAH 17000 D 190 5.8 J 4.0 II J 3.8 73 NXJ 3.8 
Chrvsene PAH 75000 D 240 13 J 5.0 32 J 4.7 350 NJ 4.7 

Dibenz[a,h]anthracene PAH 7700 D 540 II u II 11 u II 29 NX II 
Fluoranthene PAH 160000 D 640 33 J 13 69 J 13 630 NJ 13 

Fluorene PAH 32000 D 260 5.4 UJ 5.4 8.0 J 5. 1 160 NJ 5.1 
lndeno( 1,2,3-cd)pyrene PAH 16000 D 590 12 UJ 12 15 J 12 89 NJ 12 

Naohthalene PAH 590 UD 590 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 140000 D 590 16 J 12 48 J 12 6 10 NJ 12 

Pyrene PAH 150000 D 590 30 J 12 65 J 12 620 NJ 12 
Aroclor-10 16 PCB 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 2.7 u 2.7 
Aroc lor- 122 1 PCB 7.9 u 7.9 7 .8 u 7.8 7.8 u 7.8 7.8 u 7.8 
Aroclor-1 232 PCB 2.0 u 2.0 2.0 u 2.0 2.0 u 2.0 1.9 u 1.9 
Aroclor-1242 PCB 4.6 u 4.6 4 .6 u 4.6 4.5 u 4.5 4.5 u 4.5 
Aroclor-1248 PCB 4.6 u 4.6 4 .6 u 4.6 4.5 u 4.5 4.5 u 4.5 
Aroclor-1254 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 
Aroclor-1260 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 
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Attachment 1. 100-D-50:6 Subsite Veriti s lingR, - -
0 -=---

JlRIL0, CLEAR-2 JlRlLl, CLEAR-3 J1R1L2, CLEAR-4 J1R1L3, CLEAR-5 
CONSTITUENT CLASS 

9/5/2012 9/5/2012 9/5/2012 9/5/2012 
u!!lkl! 0 POL u!!lki! 0 POL ug/kg Q PQL ug/kg 0 POL 

Acenaohthene PAH IO UJ IO 9.3 UJ 9.3 9.6 UJ 9.6 160 X 9.4 
Acenaohthvlene PAH 9.0 u 9.0 8.4 u 8.4 8.6 u 8.6 8.4 u 8.4 

Anthracene PAH 3.0 UJ 3.0 2.8 UJ 2.8 92 J 2.9 240 J 2.9 
Benzo(a)anthracene PAH 3.2 UJ 3.2 9.5 J 3.0 210 J 3.0 600 J 3.0 

Benzo(a)ovrene PAH 6.4 UJ 6.4 8.0 J 6.0 160 J 6. 1 350 J 6.0 
Benzo(b)fluoranthene PAH 4.2 UJ 4.2 9.9 J 3.9 180 J 4.0 520 J 3.9 
Benzo( l!h i )oervlene PAH 7.2 UJ 7.2 9.1 JX 6.7 120 J 6.9 250 J 6.8 

Benzo(k)lluoranthene PAH 3.9 UJ 3.9 3.7 UJ 3.7 66 J 3.8 170 J 3.7 
Chrvsene PAH 4.8 UJ 4.8 12 J 4.5 190 J 4.6 550 J 4.5 

Dibenz[a.h]anthracene PAH II u II 10 u IO 23 JX II 69 X 10 
Fluoranthene PAH 13 UJ 13 18 J 12 360 J 12 960 J 12 

Fluorene PAH 5.3 UJ 5.3 4.9 UJ 4.9 52 J 5.0 140 J 5.0 
lndeno( 1,2,3-cd)ovrene PAH 12 UJ 12 II UJ II 110 J II 210 J II 

Naohthalene PAH 12 u 12 II u II II u I I II u II 
Phenanthrene PAH 12 UJ 12 II UJ II 200 J II 520 J II 

Pvrene PAH 12 UJ 12 16 J II 390 J II 960 J II 
Aroclor-10 16 PCB 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 2.7 u 2.7 
Aroc lor-122 1 PCB 8.0 u 8.0 7.6 u 7.6 8. 1 u 8. 1 7.8 u 7.8 
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 4.6 u 4.6 4.4 u 4.4 4.7 u 4.7 4.5 u 4.5 
Aroclor- 1248 PCB 4.6 u 4.6 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-1260 PCB 2.6 u 2.6 2.5 u 2.5 2.6 u 2.6 2.5 u 2.5 

JlRlLS, CLEAR-7 JlR1L6 CLEAR-8 JlR1L7, CLEAR-9 JlRILS, CLEAR-IO 
CONSTITUENT CLASS 9/5/2012 9/5/2012 9/5/2012 9/5/2012 

u!!lkl! 0 POL U!7lk!7 0 POL u!!lk!! 0 POL u!!/kl! 0 POL 
Acenaohthene PAH IO UJ 10 10 UJ 10 380 XJ 9.5 330 XJ 9.5 

Acenaphthylene PAH 9.0 u 9.0 9.0 u 9.0 53 JX 8.6 63 JX 8.6 
Anthracene PAH 25 J 3. 1 3.0 UJ 3.0 1900 J 2.9 1600 J 2.9 

Benzo(a)anthracene PAH 80 J 3.2 3.2 UJ 3.2 3000 J 3.0 2200 J 3.0 
Benzo(a)pyrene PAH 53 J 6.4 6.4 UJ 6.4 2500 J 6. 1 1700 J 6.1 

Benzo(b )lluoranthene PAH 61 J 4.2 4.2 UJ 4.2 2500 J 4.0 1500 J 4.0 
Benzo(ghi)perylene PAH 33 J 7.2 7.2 UJ 7.2 1600 J 6.9 910 J 6.8 

Benzo(k)lluoranthene PAH 24 J 3.9 3.9 UJ 3.9 930 J 3.8 730 J 3.7 
Chrvsene PAH 62 J 4.8 4.8 UJ 4.8 2400 XJ 4.6 2000 J 4.6 

Dibenz[ a,h ]anthracene PAH II u I I II u II 500 XJ 10 320 X 10 
Fluoranthene PAH 140 J 13 13 UJ 13 6200 J 12 4800 J 12 

Fluorene PAH 17 J 5.3 5.3 UJ 5.3 11 00 J 5.0 840 J 5.0 
lndeno( 1,2,3-cd)pyrene PAH 27 J 12 12 UJ 12 690 XJ II 830 J II 

Naohthalene PAH 12 u 12 12 u 12 II u II II u II 
Phenanthrene PAH 52 J 12 12 UJ 12 5000 J II 4300 J II 

Pvrene PAH 150 J 12 12 UJ 12 5 100 J II 5100 J II 
Aroclor-1016 PCB 2.6 u 2.6 2.6 u 2.6 2.8 u 2.8 2.7 u 2.7 
Aroclor- 122 1 PCB 7.6 u 7.6 7.6 u 7.6 8.0 u 8.0 7.9 u 7.9 
Aroclor-1232 PCB 1.9 u 1.9 1.9 u 1.9 2.0 u 2.0 2.0 u 2.0 
Aroclor-1242 PCB 4.4 u 4.4 4.4 u 4.4 4.6 u 4.6 4.6 u 4.6 
Aroclor-1248 PCB 4.4 u 4.4 4.4 u 4.4 4.6 u 4.6 4.6 u 4.6 
Aroc lor-1254 PCB 2.5 u 2.5 2.5 u 2.5 20 2.6 2.5 u 2.5 
Aroclor-1260 PCB 2.5 u 2.5 2.5 u 2.5 2.6 u 2.6 2.5 u 2.5 
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- ~ 
Attach 0-D-50:6 Subsite Verifi - -- Sampling R, 0 -

J1RIL9, CLEAR-11 JIRIM0, CLEAR-12 JIR137, OB-9 
J IR141, Duplicate of 

J IRI37 
CONSTITUENT CLASS 

9/5/2012 9/5/2012 9/6/2012 9/6/2012 

ue/k2 0 POL ue/kl! 0 POL ue/kl! 0 POL ue/kl! 0 POL 
Acenaphthene PAH 380 XJ 10 IO UJ 10 10 u 10 9.9 u 9.9 

Acenaohthvlene PAH 26 JX 9.2 9.0 UJ 9.0 9.0 u 9.0 8.9 u 8.9 
Anthracene PAH 1300 J 3.1 140 J 3.0 27 3.0 3.0 u 3.0 

Benzo(a)anthracene PAH 1800 J 3.3 4 10 J 3.2 65 3.2 9.2 J 3.2 
Benzo(a)pyrene PAH 1400 J 6.6 300 J 6.4 40 6 .4 7.7 J 6.4 

Benzo(b)fluoranthene PAH 1400 J 4.3 380 J 4.2 43 X 4.2 9.4 J 4.2 
Benzo(ghi)perylene PAH 760 J 7.4 210 J 7.2 37 7 .2 7.1 u 7.1 

Benzo(k)fl uoranthene PAH 600 J 4.0 140 J 3.9 15 3.9 3.9 u 3.9 
Chrvsene PAH 1500 XJ 5.0 400 J 4.8 47 4.8 6.8 J 4.8 

Dibenz[a,h]anthracene PAH 250 X II II u II II u II II u II 
Fluoranthene PAH 3900 J 13 750 J 13 120 13 20 J 13 

Fluorene PAH 860 J 5.4 74 XJ 5.3 16 J 5.3 5 .2 u 5.2 
lndeno( 1,2,3-cd)ovrene PAH 760 J 12 180 J 12 28 J 12 12 u 12 

Naphthalene PAH 780 12 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 3600 J 12 370 J 12 79 12 13 J 12 

Pyrene PAH 3900 J 12 800 J 12 110 12 19 J 12 
Aroclor-10 I 6 PCB 2.6 u 2.6 2.7 u 2.7 2.5 u 2.5 2.7 u 2.7 
Aroclor-1221 PCB 7.6 u 7.6 7.7 u 7.7 7 .3 u 7.3 7.7 u 7.7 
Aroclor-1232 PCB 1.9 u 1.9 1.9 u 1.9 1.8 u 1.8 1.9 u 1.9 
Aroc lor-1242 PCB 4.4 u 4.4 4.5 u 4.5 4.3 u 4.3 4 .5 u 4.5 
Aroc lor-1248 PCB 4.4 u 4.4 4.5 u 4.5 4.3 u 4,3 4.5 u 4.5 
Aroclor-1254 PCB 2.5 u 2.5 2.5 u 2.5 2.4 u 2.4 2.5 u 2.5 
Aroclor-1260 PCB 2.5 u 2.5 2.5 u 2.5 2.4 u 2.4 2.5 u 2.5 

J1R1 29, OB-1 J1Rl30, OB-2 JIR131, OB-3 J IR132 OB-4 
CONSTITUENT CLASS 9/6/2012 9/6/2012 9/6/2012 9/6/2012 

ll"'k" 0 POL ue/kl! 0 POL ue/kg 0 POL ul!fkv 0 POL 
Acenaohthene PAH 9.9 u 9.9 10 u 10 9.9 u 9.9 9.9 u 9.9 

Acenaohthvlene PAH 8.9 u 8.9 9,0 u 9.0 8.9 u 8.9 8.9 u 8.9 
Anthracene PAH 3.0 u 3.0 3.1 u 3.1 3.0 u 3.0 3.0 u 3.0 

Benzo(a)anthracene PAH 3.2 u 3.2 I I J 3.2 3.2 u 3.2 3.2 u 3.2 
Benzo(a)ovrene PAH 6 .3 u 6.3 6.4 u 6.4 6.4 u 6.4 6.3 u 6.3 

Benzo(b )fluoranthene PAH 7.9 J 4. 1 8.2 J 4,2 4.2 u 4.2 5.7 J 4.2 
Benzo(ghi)oervlene PAH 7.1 u 7. 1 7.2 u 7.2 7.1 u 7.1 7.1 u 7.1 

Benzo(k)fluoranthene PAH 3.9 u 3.9 4 .0 u 4.0 3.9 u 3.9 3.9 u 3.9 
Chrvsene PAH 5.3 J 4.8 7,8 J 4.9 5.0 JX 4,8 4,8 u 4.8 

Di benz[ a,h] anthracene PAH II u I I I I u II II u II I I u II 
Fluorantbene PAH 13 u 13 19 J 13 13 J 13 13 u 13 

Fluorene PAH 5.2 u 5.2 5.3 u 5.3 5.2 u 5.2 5.2 u 5.2 
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 12 u 12 

Pvrene PAH 12 u 12 20 J 12 12 u 12 12 u 12 
Aroclor- 1016 PCB 2.8 u 2.8 2.7 u 2.7 2 .6 u 2.6 2.6 u 2.6 
Aroclor-1221 PCB 8.0 u 8.0 7.9 u 7.9 7.4 u 7.4 7.5 u 7.5 
Aroclor-1232 PCB 2.0 u 2.0 2.0 u 2.0 1.8 u 1.8 1.9 u 1.9 
Aroclor- 1242 PCB 4.7 u 4.7 4.6 u 4.6 4.3 u 4.3 4.4 u 4.4 
Aroclor-1248 PCB 4.7 u 4.7 4.6 u 4.6 4.3 u 4.3 4.4 u 4.4 
Aroclor-1254 PCB 2.6 u 2.6 2.6 u 2.6 2.4 u 2.4 2.4 u 2.4 
Aroclor-1260 PCB 2.6 u 2.6 2.6 u 2.6 2.4 u 2.4 2.4 u 2.4 
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Attach l. 100-D-50:6 Subsite Verili s R, 0 
J IR133, OB-5 JlR134, OB-6 J IR135, OB-7 J IR136, OB-8 

CONSTITUENT CLASS 9/6/201 2 9/6/2012 9/6/2012 9/6/2012 
u!!/ke: 0 POL ug/kg 0 POL ug/kg 0 POL ug/kg 0 POL 

Acenaphlhcne PAH 9.4 u 9.4 9.8 u 9.8 9.8 u 9.8 2200 DX 49 
Acenaohlhvlene PAH 8.4 u 8.4 8.8 u 8.8 8.8 u 8.8 44 UD 44 

Anthracene PAH 2.9 u 2.9 3.0 u 3.0 3.0 u 3.0 4200 D 15 
Benzo{a)anthracene PAH 3.0 u 3.0 3. 1 u 3. 1 5.5 JX 3. 1 6000 D 16 

Benzo(a)pyrene PAH 6.0 u 6.0 6.3 u 6.3 6.3 u 6.3 2600 D 32 
Benzo(b )fluoranthene PAH 4.5 JX 3.9 4. 1 u 4.1 7.5 JX 4. 1 3700 DX 21 
Benzo(ghi)pervlene PAH 6.7 u 6.7 7.0 u 7.0 7.1 u 7.1 1600 D 36 

Benzo(k)fluoranthene PAH 3.7 u 3.7 3.8 u 3.8 3.9 u 3.9 I JOO D 19 
Chrvsene PAH 4.5 u 4.5 4.7 u 4.7 7.3 J 4.8 5700 D 24 

Dibenz[a,h]anthracene PAH 10 u 10 11 u 11 11 u II 550 DX 54 
Ruoranlhene PAH 12 u 12 13 u 13 20 J 13 12000 D 64 

Ruorene PAH 4.9 u 4.9 5.2 u 5.2 5.2 u 5.2 2400 D 26 
Indeno( 1,2,3-cd)ovrene PAH 11 u 11 12 u 12 12 u 12 11 00 D 59 

Naphthalene PAH I I u 11 12 u 12 12 u 12 59 UD 59 
Phenanthrene PAH 11 u I I 12 u 12 25 J 12 11000 D 59 

Pyrene PAH 11 u 11 12 u 12 16 J 12 12000 D 59 
Aroclor-10 16 PCB 2.6 u 2.6 2.7 u 2.7 2.7 u 2.7 2.6 u 2.6 
Aroclor-122 1 PCB 7.6 u 7.6 7.7 u 7.7 7.7 u 7.7 7.5 u 7.5 
Aroclor-1232 PCB 1.9 u 1.9 1.9 u 1.9 1.9 u 1.9 1.9 u 1.9 
Aroclor-1242 PCB 4.4 u 4.4 4.5 u 4.5 4 .5 u 4.5 4.3 u 4.3 
Aroclor-1248 PCB 4.4 u 4.4 4.5 u 4.5 4 .5 u 4.5 4.3 u 4.3 
Aroclor-1254 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 2.4 u 2.4 
Aroclor-1260 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 2.4 u 2.4 

JIR138, OB-10 J1Rl39, OB-11 JlR140, OB-12 JlR149, SPA-8 • 
CONSTITUENT CLASS 9/6/2012 9/6/2012 9/6/2012 9/6/2012 

u!!:/ke: 0 POL u!!:lk!! 0 POL u!!:lke: 0 POL ua/lrn 0 POL 
Acenaohthene PAH 9.7 u 9.7 9.9 u 9.9 9.9 u 9.9 390,1'; X ' LO 

Acenaohthvlene PAH 8.7 u 8.7 8.9 u 8.9 9.0 u 9.0 9 .0 ~ · ,0 • 9.0 
Anthracene PAH 3.0 u 3.0 3.0 u 3.0 3.0 u 3.0 680 ' 3.0 . 

Benzo(a)anthracene PAH 5.7 J 3. 1 3.2 u 3.2 12 J 3.2 1200 · .. 3.2 
Benzo(a)ovrene PAH 6.2 u 6.2 6.8 J 6.4 10 J 6.4 goo:· •• ;--6A _ 

Benzo(b)fluoranlhene PAH 5.6 JX 4.l 8.8 J 4.2 15 4.2 _860 ~- ~ 4.2 -
Benzo(ehi)oervlene PAH 7.0 u 7.0 7 .1 u 7.1 7.2 u 7.2 . 530 • . 

.. 
7.2 

Benzo(k)fl uoranthene PAH 3.8 u 3.8 3.9 u 3.9 6.4 J 3.9 '130 3.9 
Chrvsene PAH 5.4 J 4.7 7.3 J 4.8 20 J 4.8 1000' 4.8 

Dibenz[ a,h ]anthracene PAH II u II I I u II II u II 150 . ~ - II '-
Ruoranlhene PAH 16 J 13 19 J 13 44 13 220(f .. ' . .l3 

R uorene PAH 5.1 u 5. 1 5.2 u 5.2 5.3 u 5.3 360 5;3, 
lndeno( 1,2,3-cd)ovrene PAH 12 u 12 12 u 12 12 u 12 530.'f "' J2 

Naohthalene PAH 12 u 12 12 u 12 12 u 12 ] 2•:;':· () 12 
Phenanlhrene PAH 12 u 12 12 u 12 16 J 12 1800/ . 

.,. 
· 12 

Pvrene PAH 19 J 12 17 J 12 47 12 2;300 12 
Aroclor-10 16 PCB 2.6 u 2.6 2.6 u 2.6 2.7 u 2.7 "·· 2.s· u l 2.8' 

Aroclor- 122 1 PCB 7.7 u 7.7 7.7 u 7.7 7.8 u 7.8 8.1 u 8.1 
Aroclor- 1232 PCB 1.9 u 1.9 1.9 u 1.9 2.0 u 2.0 2.0· u .2.0 
Aroclor-1242 PCB 4.5 u 4.5 4.5 u 4.5 4.6 u 4.6 ,. 4.7 u · 4.7 
Aroclor-1248 PCB 4.5 u 4.5 4.5 u 4.5 4.6 u 4.6 4.7 u 4.7 
Aroclor- 1254 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 2 .,6;, L V 2.6 
Aroclor- 1260 PCB 2.5 u 2.5 2.5 u 2.5 2.5 u 2.5 . 2.6 •. ~- u, · ·2.6 
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Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

s 0 
J 1R l54, Duplicate of J lRD54, Re-sample of 

JlR142, SPA-I JlR143, SPA-2 
CONSTITUENT CLASS 

l lR149 • .11Rl49 
9/6/2012 1/24/2013 9/6/2012 9/6/2012 

u!!/k~ 0 POL u!!/k~ 0 POL u!!/k~ 0 POL uu/ku 0 POL 
Acenaohthene PAH · .. 1300 _ DX 47 ' 10 u 10 9.7 u 9.7 10 u 10 

Acenaphthylene PAH 43 UD 43 9.2 u 9.2 8.7 u 8.7 9.0 u 9.0 
Antluacene PAH 2200., D 14 3. 1 u 3.1 3.0 u 3.0 3. 1 u 3.1 

Benzo(a)antluacene PAH . 3400 ;;_ :. D · 15 3.3 u 3.3 3.1 u 3.1 3.2 u 3.2 
Benzo(a)ovrene PAH .2200, ._o : "'.lo,· 6.6 u 6.6 6.8 J 6.2 6.4 u 6.4 

Benzo(b )fluoranthene PAH JJ:2600 . ' I;> • ,, 20,· 4.3 u 4.3 7.9 J 4. 1 4.2 u 4.2 
Benzo(ghi)pervlene PAH 1700 •. D- "'.34 7.4 u 7.4 7.0 u 7.0 7.2 u 7.2 

Benzo(k)lluoranthene PAH 880 · ~o. . - 19'· 4.0 u 4.0 3.8 u 3.8 4.0 u 4.0 
Chrvsene PAH -2900 D 23. 5.0 u 5.0 5.4 J 4.7 4.9 u 4.9 

Di benz[ a,h] an thracene PAH 460 ,DX'' '· 52 " II u 11 11 u II 11 u II 
Fluoranthene PAH 6600. D 62 13 u 13 19 J 13 13 u 13 

Fluorene PAH 1200 ·o · 25·• 5.4 u 5.4 5.1 U · 5.1 5.3 u 5.3 
lndeno( 1,2,3-cd)pyrene PAH "· i7()() r- '. D -<· ,.,. 57 12 u 12 12 u 12 12 u 12 

Naphthalene PAH ~.57;;,. , U[j, ; 57: 12 u 12 12 u 12 12 u 12 
Phenantluene PAH ' 5900/ .'.,D,. " 57it• 12 u 12 12 u 12 12 u 12 

Pvrene PAH · _67Q0; . .D-. 51-. 12 u 12 12 JX 12 12 u 12 
Aroclor- 10 I 6 PCB 2 .5 .u. 2.5 

., 
_, ... .. 

2.7 u 2.7 2.8 u 2.8 
Aroclor- 122 1 PC B -7.4 U - ,,-7.4 , ~-~:-~_l . ~, 7.9 u 7.9 8.0 u 8.0 
Aroclor- 1232 PCB -1.8 ,.-. o. . 1.8~s · ... \[ .. ''1',..., 2.0 u 2.0 2.0 u 2.0 
Aroc lor- 1242 PCB - 4.3. I ' U · "4.3 . - . ' ' 4.6 u 4.6 4.7 u 4.7 
Aroclor- 1248 PCB :4.3 u • 4.~ 4.6 u 4.6 4.7 u 4.7 
Aroclor- 1254 PCB , 2 '.4 U .2.4 - ii.~ ;.;-1 .. 2.6 u 2.6 2.6 u 2.6 
Aroclor-1260 PCB f• 2.4 > I· ·l'P . :·2.4 . f',~:;.,.:f! 

--~· }i 
<" 2.6 u 2.6 2.6 u 2.6 ., 

JlR144, SPA-3 JlR145, SPA-4 J1RI46 , SPA-5 Jl R147, SPA-6 
CONSTITUENT CLASS 9/6/2012 9/6/2012 9/6/2012 9/6/2012 

ug/ke: 0 POL u!!/ke: 0 POL ue:/kl! 0 POL u!!/ke: 0 POL 
Acenaohthene PAH 9.4 u 9.4 9.9 u 9.9 9.5 u 9.5 9.9 u 9.9 

Acenaohthvlene PAH 8.4 u 8.4 9.0 u 9.0 8.5 u 8.5 8.9 u 8.9 
Antluacene PAH 20 2.9 3.0 u 3.0 17 J 2.9 3.0 u 3.0 

Benzo(a)antluacene PAH 77 3.0 3.2 u 3.2 34 3.0 8.9 J 3.1 
Benzo(a)pyrene PAH 5 1 6.0 6.4 u 6.4 25 6.1 8.2 J 6.3 

Benzo(b )lluoranthene PAH 54 3.9 4.2 u 4 .2 28 X 4.0 8.1 JX 4.1 
Benzo(ghi)Dervlene PAH 40 6.7 7.2 u 7.2 12 JX 6.8 7.1 u 7. 1 

Benzo(k)fluoranthene PAH 25 3.7 3.9 u 3.9 II J 3.7 3.9 u 3.9 
Chrvsene PAH 47 4.5 4.8 u 4.8 28 J 4.6 6.8 J 4.8 

Dibenz[a,h]anthracene PAH JO u 10 II u 11 10 u 10 II u II 
Fluoranthene PAH 120 12 13 u 13 88 12 2 1 J 13 

Fluorene PAH 13 JX 4.9 5.3 u 5.3 9.6 J 5.0 5.2 u 5.2 
lndcno( 1,2,3-cd)pvrene PAH 28 X 11 12 u 12 24 J I I 12 u 12 

Naohthalene PAH II u 11 12 u 12 11 u II 12 u 12 
Phenantluene PAH 57 11 12 u 12 49 I I 12 u 12 

Pyrene PAH 120 II 12 u 12 58 X I I 2 1 J 12 
Aroclor- 1016 PCB 2 .8 u 2.8 2.6 u 2 .6 2.8 u 2.8 2.6 u 2.6 
Aroclor-122 1 PCB 8.0 u 8.0 7.5 u 7.5 8.1 u 8. 1 7.4 u 7.4 
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 4.6 u 4.6 4.4 u 4.4 4.7 u 4.7 4.3 u 4.3 
Aroclor-1248 PCB 4.6 u 4.6 4.4 u 4 .4 4.7 u 4.7 4.3 u 4.3 
Aroclor-1254 PCB 2.6 u 2.6 2.4 u 2 .4 2.6 u 2.6 2.4 u 2.4 
Aroclor-1260 PCB 2.6 u 2.6 2.4 u 2.4 2.6 u 2.6 2.4 u 2.4 
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Attachment to Waste Site Reclassification Form 201 3-011 Rev. 0 

Attachment 1. 100-D-50:6 Subsite Verification Sampling Results - 0 .. 
JlR148, SPA-7 JlRlS0, SPA-9 JlRlSl, SPA-10 JlR152,SPA-11 

CO NSTITUENT CLASS 9/6/2012 9/6/2012 9/6/2012 9/6/2012 
ug/kg 0 POL ug/kg 0 POL ug/kg 0 POL u!!lk!! 0 POL 

Acenaphthene PAH 9.8 u 9.8 JO u 10 9.6 u 9.6 9.9 u 9.9 
Acenaohthvlene PAH 8.8 u 8.8 9.1 u 9. 1 8.6 u 8.6 8.9 u 8.9 

Anthracene PAH 3.0 u 3.0 3.2 J 3. J 2.9 · u 2.9 3.0 u 3.0 
Benzo(a)anthracene PAH 3.J u 3.1 9.3 J 3.2 8.8 J 3. 1 3. 1 u 3.1 

Benzo(a)pyrene PAH 6.3 u 6.3 8.4 J 6.5 6. J u 6.1 6.3 u 6.3 
Benzo{b)fluoranthene PAH 4.1 u 4.1 8.5 JX 4.2 17 4.0 4.1 u 4. 1 
Benzo(ghi)perylene PAH 7.1 u 7.1 7.3 u 7.3 6.9 u 6.9 7. 1 u 7.1 

Benzo(k)fluoranthene PAH 3.9 u 3.9 4.0 J 4.0 3.8 u 3.8 3.9 u 3.9 
Chrysene PAH 4 .7 u 4.7 7.8 JX 4.9 6.6 J 4.6 4.8 u 4.8 

Dibenzr a,h] anthracene PAH I I u II II u II II u II I I u I I 
Fluoranthene PAH 13 u 13 22 J 13 17 J 12 13 u 13 

Fluorene PAH 5 .2 u 5.2 5.3 u 5.3 5. 1 u 5. 1 5.2 u 5.2 
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 16 J 12 13 J 12 12 u 12 

Pyrene PAH 12 u 12 21 J 12 16 J 12 12 u 12 
Aroclor-1016 PCB 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 2.8 u 2.8 
Aroclor- 1221 PCB 8.0 u 8.0 7.5 u 7.5 8.1 u 8.1 8.0 u 8.0 
Aroclor- 1232 PCB 2.0 u 2.0 1.9 u 1.9 2.0 u 2.0 2.0 u 2.0 
Aroclor- 1242 PCB 4.6 u 4.6 4.4 u 4.4 4.7 u 4.7 4.6 u 4.6 
Aroclor- 1248 PCB 4.6 u 4.6 4.4 u 4.4 4.7 u 4.7 4.6 u 4.6 
Aroclor- 1254 PCB 2.6 u 2.6 2.4 u 2.4 2.6 u 2.6 2.6 u 2.6 
Aroclor-1260 PCB 2.6 u 2.6 2.4 u 2.4 2.6 u 2.6 2.6 u 2.6 

JlR153, SPA-12 JlR156, FS-1 J1Rl57, FS-2 JlR158 , FS-3 
CONSTITUENT CLASS 9/6/2012 9/4/2012 9/4/2012 9/4/2012 

ug/kg 0 POL ug/kg 0 POL ug/kg 0 POL u!!/kg 0 POL 
Acenaohthene PAH 9.8 u 9.8 10 u 10 9.9 u 9.9 250 X 9.9 

Acenaphthylene PAH 8.9 u 8.9 9.2 u 9.2 9.0 u 9.0 8.9 u 8.9 
Anthracene PAH 3.0 u 3.0 6.2 JX 3.1 3.5 J 3.0 680 3.0 

Benzo(a)anthracene PAH 11 J 3.1 30 3.3 3.8 JX 3.2 I JOO 3.2 
Benzo{a)pyrene PAH 8.5 J 6.3 28 6.6 8.7 J 6.4 1100 6.3 

Benzo(b )fluoranthene PAH 9.5 JX 4. 1 25 4.3 JO J 4.2 11 00 4.2 
Benzo(ghi)perylene PAH 7. 1 u 7.1 20 J 7.4 7.2 u 7.2 650 7 .1 

Benzo(k)fluoranthene PAH 3.9 u 3.9 14 J 4.0 3.9 u 3.9 490 3.9 
Chrvsene PAH 9 .1 J 4 .8 22 J 5.0 7.9 JX 4.8 1000 4.8 

Dibenz[a,h]anthracene PAH I I u II II u II II u II 210 X II 
Fluoranthene PAH 23 J 13 44 13 20 J 13 2400 13 

Fluorene PAH 5.2 u 5.2 5.4 u 5.4 5.3 u 5.3 380 5.2 
lndeno( 1,2,3-cd)pyrene PAH 12 u 12 17 J 12 12 u 12 670 12 

Naphthalene PAH 12 u 12 12 u 12 12 u 12 12 u 12 
Phenanthrene PAH 14 J 12 24 J 12 12 u 12 1700 12 

Pvrene PAH 2 1 J 12 44 12 19 J 12 2400 12 
Aroc lor- IO 16 PCB 2.7 u 2.7 2.8 u 2.8 2.6 u 2.6 2.8 u 2.8 
Aroclor- 122 1 PCB 7.7 u 7.7 8.2 u 8.2 7.6 u 7.6 8.2 u 8.2 
Aroclor- 1232 PCB 1.9 u 1.9 2.0 u 2.0 1.9 u 1.9 2.0 u 2.0 
Aroc lor- 1242 PCB 4.5 u 4.5 4.7 u 4.7 4.4 u 4.4 4 .7 u 4.7 
Aroclor-1248 PCB 4.5 u 4.5 4 .7 u 4.7 4.4 u 4.4 4 .7 u 4.7 
Aroclor- 1254 PCB 2.5 u 2.5 13 2.6 2.5 u 2.5 2.6 u 2.6 
Aroclor-1260 PCB 2.5 u 2.5 4 .8 JN 2.6 2.5 u 2.5 2.6 u 2.6 

Attachment Sheet No. 15 of 17 
Originator--N- . K-,-. s""c-h-if"'fe_m __ Date 02/14/13 

Checked J. D. Skoglie Date 02/14/13 
Cale. No. 0 100D-CA-Y0490 Rev. No. 0 
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Attach,'ilent 1. l00-O-50:6 Subsite Verification Samplin2 Results· 0 cs rgani 

CONSTITUENT CLASS 

Acenaohthene PAH 
Acenaphthvlene PAH 

Anthracene PAH 
Benzo(a)anthracene PAH 

Benzo(a)pyrene PAH 
Benzo(b )fluoranlhene PAH 
Benzo(ghi)perylene PAH 

Benzo(k)fluoramhene PAH 
Chrysene PAH 

Dibenz[a,h]anthracene PAH 
Fluoranthene PAH 

Fluorene PAH 
lndeno( 1,2,3-cd)pyrene PAH 

Naohlhalene PAH 
Phenanthrene PAH 

Pvrene PAH 
Aroc lor-1016 PCB 
Aroclor-1221 PCB 
Aroclor-1232 PCB 
Aroc lor-1242 PCB 
Aroc lor-1 248 PCB 
Aroc lor-1254 PCB 
Aroclor-1260 PCB 

J1R159, FS-4 
9/4/2012 

u!!lk!! 0 POL 
9.6 u 9.6 
8.7 u 8.7 
26 2.9 
43 3.1 
44 6.2 
41 4.0 
6.9 u 6.9 
18 3.8 
41 4.7 
II u II 
99 13 
16 J 5.1 
24 J 12 
12 u 12 
65 12 
92 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 

Attachment 
Originator--N- .-K-.-S-ch-if_fe_m __ 

Checked J. D. Skoglie 
Cale. No. 0l00D-CA-V0490 
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~ - A ttachment l. 100-D-50:6 s ubsite Verific'-ltion Samolinl! Results - Asbestos 

Sample Location 
HEI S ample Cbrysolile Amosite Crocidolite Tremolite Aclinolite Antbophyllite 

Number Date 
% % % % % % 

PrPE-3 JIRl 63 9/5/20 12 ND ND ND ND ND ND 
Reolicate of JI R 11 8 JIRl 73 9/5/20 12 ND ND ND ND ND ND 

PIPE- I JIRl 6 I 9/5/20 12 ND ND ND ND ND ND 
PIPE-2 JIRl 62 9/5/2012 ND ND ND ND ND ND 
PIPE-4" JIRl 64 9/5/20 12 3 ND '• ND ., ND ND ND ,, 

Re-sample of JI R 164 JIRD53 1/23/2013 ND ND ND ND ND ND 
PrPE-5 JIRl65 9/5/20 12 ND ND ND ND ND ND 
PrPE-6 JIRl66 9/5/20 12 ND ND ND ND ND ND 
PIPE 7 JI Rl 67 9/5/2012 ND ND ND ND ND ND 
PLPE-8 JI Rl68 9/5/20 12 ND ND ND ND ND ND 
PrPE-9 JIRl69 9/5/20 12 ND ND ND ND ND ND 
PfPE- I0 JI Rl70 9/5/20 12 ND ND ND ND ND ND 
PIPE-I I JIRl7 I 9/5/2012 ND ND ND ND ND ND 
PIPE- I2 JIRl 72 9/5/20 12 ND ND ND ND ND ND 

CLEAR-6 JI RIK! 9/5/20 12 ND ND ND ND ND ND 
Duolicate of JI RI KI JIRIKS 9/5/2012 ND ND ND ND ND ND 

CLEAR- I JI RIJ6 9/5/2012 ND ND ND ND ND ND 
CLEAR-2 JIRIJ7 9/5/20 12 ND ND ND ND ND ND 
CLEAR-3 J IRIJS 9/5/20 12 ND ND ND ND ND ND 
CLEAR-4 JIRIJ9 9/5/2012 ND ND ND ND ND ND 
CLEAR-5 JIRIKO 9/5/20 12 ND ND ND ND ND ND 
CLEAR-7 JI RI K2 9/5/20 12 ND ND ND ND ND ND 
CLEAR-8 JIRI K3 9/5/20 12 ND ND ND ND ND ND 
CLEAR-9 JIRIK4 9/5/20 12 ND ND ND ND ND ND 
CLEAR-10 JIR I K5 9/5/20 12 ND ND ND ND ND ND 
CLEAR- I I JI RI K6 9/5/20 12 ND ND ND ND ND ND 
CLEAR- I2 JIRIK7 9/5/20 12 ND ND ND ND ND ND 

08-9 JIRl 82 9/6/2012 ND ND ND ND ND ND 
Duolicate of JIR l 37 JI Rl 86 9/6/20 12 ND ND ND ND ND ND 

0 8-1 JIRl74 9/6/2012 ND ND ND ND ND ND 
08-2 JIRl 75 9/6/2012 ND ND ND ND ND ND 
08-3 JIRl 76 9/6/2012 ND ND ND ND ND ND 
08-4 JIRl 77 9/6/2012 ND ND ND ND ND ND 
08-5 JI R l 78 9/6/2012 ND ND ND ND ND ND 
08-6 JIR l79 9/6/2012 ND ND ND ND ND ND 
0 8-7 JIRI SO 9/6/2012 ND ND ND ND ND ND 
0 8-8 JIRI SI 9/6/2012 ND ND ND ND ND ND 

0 8-10 JIRl 83 9/6/2012 ND ND ND ND ND ND 
0 8- 11 JIRl 84 9/6/2012 ND ND ND ND ND ND 
08-12 JIR l85 9/6/20 12 ND ND ND ND ND ND 
SPA-8 JIRl 94 9/6/20 12 ND ND ND ND ND ND 

Duolicate of JI R 149 JIRl99 9/6/20 12 ND ND ND ND ND ND 
SPA- I JIRl 87 9/6/20 12 ND ND ND ND ND ND 
SPA-2 JIRl 88 9/6/2012 ND ND ND ND ND ND 
SPA-3 JIRl 89 9/6/20 12 ND ND ND ND ND ND 
SPA-4 JI Rl 90 9/6/20 12 ND ND ND ND ND ND 
SPA-5 JI Rl 91 9/6/2012 ND ND ND ND ND ND 
SPA-6 JIRl 92 9/6/2012 ND ND ND ND ND ND 
SPA-7 JIRl93 9/6/2012 ND ND ND ND ND ND 
SPA-9 JIRl 95 9/6/2012 ND ND ND ND ND ND 
SPA- I0 JIR I96 9/6/2012 ND ND ND ND ND ND 
SPA- I I JIRl97 9/6/2012 ND ND ND ND ND ND 
SPA- 12 JIR l98 9/6/2012 ND ND ND ND ND ND 

FS- I JI RI CO 9/4/2012 ND ND ND ND ND ND 
FS-2 JI RICI 9/4/2012 ND ND ND ND ND ND 
FS-3 JIRI C2 9/4/2012 ND ND ND ND ND ND 
FS-4 JI RI C3 9/412012 ND ND ND ND ND ND 

' the reqmred detecuon limit for asbestos 1s I %. 
• Sample location PIPE-4 was detected for asbestos. This location underwent additional remediation and re-sampling. 

A~~~::: ; ___ .c.N~ . .,,K~. S'=~'-'-h-'-i f.c,fe-'-m-'---- Sheet ~:~=========:621:
7 

=~~::\ ~:======== 
Checked ___ _;.;J·-=D;.;.·.::S.:.cko'-'g"'li,::..e___ Date ____ --'-02/c;..;,I2/=13'------
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Acrobat 8.0 

CALCULATION COVER SHEET 

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

Area: 100-D 

Discipline: Environmental Calculation No: 0100D-CA-V0491 

Subject: 100-D-50:6 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program: Excel Program No: Excel 2003 ---------- -----------------
The attached calculations have been generated to document compliance with established cleanup levels. These calculations 

should be used in conj unction with other relevant documents in the administrative record. 

Committed Calculation ~ 

0 Cover = 
Summary= 4 
Total =5 

WCH- DE-0 18 (05/08/2007) 

DE01-437.03 

Prel iminary D Superseded D 

SUMMARY OF REVISION 
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Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Originator: N. K. Schiffern Date: 2/19/2013 Cale. No.: 0 

Pro·ect: 100-D Area Field Remediation Job No: 14655 Checked: J. D. Skoglie 2/19/2013 
Subject: I 00-D-50:6 Subsite Direct Contact Hazard Quotient and Carcinogenic Ri sk Calculations I of 4 

1 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-50:6 subsite. In accordance with the remedial action goals (RAGs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009b), the following 
6 criteria must be met: 
7 

8 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 <1 x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens. 
12 

13 

14 

15 GIVEN/REFERENCES: 
16 

17 

18 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5, 
19 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
20 

21 2) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area, 
22 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
23 Richland, Washington. 
24 

25 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
26 

27 4) WCH, 2013, Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 
28 Subsite, Attachment to Waste Site Reclassification Form 2013-011, Washington Closure Hanford, 
29 Inc., Richland, Washington. 
30 

31 
32 

33 SOLUTION: 
34 

35 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
36 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
37 (DOE-RL 2009b). 
38 
39 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
40 

41 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
42 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
43 <1 x 10-6 (DOE-RL 2009b). 
44 

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

46 

47 
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Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Ori 0 inator: N. K. Schiffem Date: 2/19/20 13 Cale. No.: 0100D-CA-V Rev.: 0 

Pro·ect : 100-D Area Field Remediation Job No: 14655 Checked: J. D. Sko lie Date: 2/ 19/20 I 3 
Subject: I 00-D-50:6 Subsi te Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 2 of 4 

2 METHODOLOGY: 
3 

4 The 100-D-50:6 subsite underwent statistical sampling at four decision units for verification sampling, 
5 consisting of clearwell excavation, pipeline excavation, overburden, and staging pile area. Also 
6 collected were five focused samples. The direct contact hazard quotient and carcinogenic risk 
7 calculations for the 100-D-50:6 subsite were conservatively calculated using the greater of the maximum 
8 or statistical soil sample results from the shallow zone excavation: overburden and staging pile area 
9 (WCH 2013). Of the contaminants of potential concern (COPCs) for this subsite, nitrogen in nitrite and 

10 nitrate requires HQ and risk calculations because this analyte was detected above background value. 
11 Boron, molybdenum, and detected polycyclic aromatic hydrocarbons (PAHs) require HQ and risk 
12 calculations because these analytes were detected and a Washington State or Hanford Site background 
13 value is not available. Although total petroleum hydrocarbons (diesel range extended) were detected 
14 and no background value is available, the risk associated with total petroleum hydrocarbons do not 
15 contribute to the cumulative toxicity calculation. All other site nonradionuclide COPCs were not 
16 detected or were quantified below background levels. An example of the HQ and risk calculations is 
17 presented below: 
18 

19 1) For example, the statistical value for boron is 2.0 mg/kg, divided by the noncarcinogenic RAG value 
20 of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC 
21 173-340-740[3]) , is 2.8 x 10-4_ Comparing this value, and all other individual values, to the 
22 requirement of <1.0, this criterion is met. 
23 

24 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
25 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
26 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
27 8.3 x 10-3_ Comparing this value to the requirement of <1.0, this criterion is met. 
28 
29 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
30 RAG value, then multiplied by 1.0 x 10-6. For example, the maximum value for benzo(a)pyrene is 
31 2.6 mg/kg, divided by 0.137 mg/kg, and multiplied as indicated, produces a value of 1.9 x 10-5_ 

32 Comparing this value, and all other individual values, to the requirement of <l x 10-6, this criterion is 
33 not met. 
34 
35 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
36 risk can be obtained by summing the individual values. To avoid errors due to intermediate 
37 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum 
38 of the excess cancer risk values is 2.3 x 10-). Comparing this value to the requirement of < l x 10-5, 

39 this criterion is not met. 
40 
41 

42 RESULTS: 
43 

44 

45 1) List individual noncarcinogens and corresponding HQs >1.0: None 
46 2) List the cumulative noncarcinogenic HQ >1.0: None 
47 3) List individual carcinogens and corresponding excess cancer risk >l x 10-6

: 

48 benzo(a)pyrene, 1.9 x 10-5 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines D-65 



2 
3 
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W h' as ington Cl osure H f d I an or , nc. CALCULATION SHEET 
Originator: N. K. Schiffem YV) I Date: I 2/19/2013 I Cale. No.: I 0IOOD-CA-V0491 

Pro ject: 100- 0 Area Field Remediation I Job No: I 14655 I Checked: I J. D. Skoglie ~ 
Subject: 100-0 -50:6 Subsite Direct Contact Hazard Quotient and Carcinogenic Risk Calculations w 

4) List the cumulative excess cancer risk for carcinogens >1 x 10·5
: 2.3 x 10·5 

4 Table 1 shows the results of the hazard quotient and excess cancer risk calculations. 
5 

6 

7 

Rev. 0 

Rev.: I 0 
Date: I 2/19/2013 

Sheet No. 3 of 4 

8 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results 
9 for the 100-D-S0:6 Subsite. 

10 

I I 

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 

Statistical or 
Noncarcinogen Carcinogen 

Contaminants of Potential Maximum 
RAGb 

Hazard 
RAGb 

Concern Value' Quotient 
(m!!lk!!) 

(mg/kg) (mg/kg) 

Metals ··· ,. - -- ,_ -.~ .. . - - ., 
,;; C • 

- . .. ' ... ·- - - ., . 

Boron 2.0 7,200 2.8E-04 --
Molybdenum l.l 400 2.8E-03 --
A11ions- ~ 

, ·' ...... 
.. ,-.. 1.~ ,~...,... -r 

. !· ;. .::, 

Nitrite and Nitrate (as Nitrogen) 11 2 128,000 8.8E-04 --
Polycyclic Aromaiic.Hydrocarbo11s .•. 

' ~ 

Acenaothene 2.2 4,800 4.6E-04 --
Anthracene 4.2 24,000 l. 8E-04 --
Benzo(a)anthracene 1.3 -- -- 1.37 
Benzo(a)pyrene 2.6 -- -- 0 .137 
Benzo(b )fluoranthene 0.82 -- -- 1.37 

Benzo(ghi)perylene C 1.6 2,400 6.7E-04 --
Benzo(k)fluoranthene I. I -- -- 1.37 
Chrysene 1.3 -- -- 13.7 
Dibenz(a,h)anthracene 0.55 -- -- 1.37 
Fluoranthene 2.7 3,200 8.4E-04 --
Fluorene 2.4 3,200 7.5E-04 --
lndeno( 1,2,3-cd)ovrene I. I -- -- 1.37 
Phenanthrene' II 24,000 4.6E-04 --
Pvrene 2.7 2,400 I.IE-03 --
Total Petroleum.Hydrocarb"ori" : ; '" ···:~··:::_1_··~.-, ~A--~~- ~ '.}~ - . ). - .., :-!-: -·r,7 ,. ,,:.\ --~ •; -
TPH-diesel EXT d 43 200 -- --
Totals - r.:: .......... • 

.'\ . - C ·,; ,,_: .. , •• -¥ "' . . ·~ ,.:;· J ,· ;:, -
Cumulative Hazard Quotient: 8.4E-03 
Cumulative Excess Cancer Risk: 
Notes: 
'= From WCH (20 13). 

•=Value obtained from the RDR/RA WP (DOE-RL 2009b) or Washington Administrative Code (WAC) 173-340-740(3), 

Method B, 1996, unless otherwise noted. 

' = Tox icity data for these chemicals are not avai lable. The cleanup levels are based on use of surrogate chemica ls. 

benzo(g,h,i) perylene surrogate: pyrene 

phenanthrene surrogate: anthracene 

"= The risk associated with tota l petro leum hydrocarbons do not contribute 10 the cumulative toxicity calculation. 

-- = not applicable 

RAG= remedial action goal 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines 

Carcinogen 
Risk 

-t\:·,,0·-,,:,·< .. 

--
--..• -~ • t: _~:\{ ,;_-~--·t, !.j.·' 

--
'" 

--
--

9.5E-07 
l .9E-05 
6.0E-07 

--
8.0E-07 
9.5E-08 
4.0E-07 

--
--

8.0E-07 
--
--

,, ·y'''"t"'''i'""» 

--
.. - +' 

,. 

2.3E-05 
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Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: N. K. Schiffern Date: 2/19/2013 Cale. No.: 0I00D-CA-V04 Rev. : 0 

Pro·ect: 100-D Area Field Remediation Job o: 14655 Checked: J. D. Sko lie Date: 2/ I 9/20 I 3 
Subject: 100-D-50:6 Subsite Direct Contact Hazard Quotient and Carcinogenic Ri sk Calculations Sheet No. 4 of 4 

2 

3 CONCLUSION: 
4 

5 The calculations in Table 1 demonstrate that the 100-50:6 subsite does not meet the requirements for the 
6 hazard quotients and carcinogenic (excess cancer) risk as identified in the RDR/RA WP (DOE-RL 
7 2009b) and SAP (DOE-RL 2009a). The hazard quotients and carcinogenic (excess cancer) risk and 
8 RPD calculations are for use in the RSVP for this subsite. 
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Acrobat 8.0 

CALCULATION COVER SHEET 

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

Area: 100-D 

Discipline: Environmental *Calculation No: 0100D-CA-V0494 

Subject: 100-D-50:6 Subsite Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l 2_0_0_3 _________ _ 
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Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Ori inator: N. K. Schiffem Date: 2/14/2013 Cale. No. : 0 IOOD-CA-V04 4 Rev. : 0 

Project: 100-D Area Field Remediation I Job No: I 14655 I Checked: I J. D. Skoglie ,I\. Date: I 2/ 14/20 13 

Subject: 
100-D-50:6 Subsite Hazard Quotient and Carcinogenic Risk Calculation fo r Protection of 
Groundwater 

Sheet No. I of 3 

1 PURPOSE: 
2 

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-50:6 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 1) An HQ of <1.0 for all individual noncarcinogens 
IO 2) A cumulative HQ of <1.0 for noncarcinogens 
11 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
12 4) A cumulative excess cancer risk of <1 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 100 Areas, 
2 1 DOE/RL-96-17, Rev. 6, U.S. Department 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, 2013 , 100-D-50:6 Subsite Cleanup Verification 95% UCL Calculations, 0100D-CA-V0490, 
27 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington. 
28 
29 
30 SOLUTION: 
3 1 

32 1) 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 Kct less than that required to show no migration to groundwater in 1,000 years using 
40 the RESRAD generic site model (BHI 2005). 
4 1 

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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W h" as mgton C ~ d losure Han o r , Inc. A A N T C LCUL TIO SHEE 
Originator: N. K. Schiffern IM I Date: I 2/1 9/2013 I Cale. No .: I 0 LO0D-CA-V0494 Rev.: I 0 

Project: 100-D Area Field Remediation I Job No: I 14655 I Checked: I J. D. Skoglie \1. Date: I 2/ 19/20 13 

Subject: 
I 00-D-50:6 Subsite Hazard Quotient and Carcinogenic Ri sk Calcul ation for Protection of 
Groundwater 

METHODOLOGY: 
2 

,., 
Sheet No. 2 of 3 

3 The 100-D-50:6 subsite was divided into four decision units for the purpose of verification sampling; 
4 clearwell excavation, pipeline excavation, overburden, and staging pile area. Also collected were five 
5 focused samples. Hazard quotient and carcinogenic risk calculations for potential impact to 
6 groundwater at the 100-D-50:6 subsite were conservatively calculated for the entire subsite using the 
7 greater of the statistical or maximum value for each analyte in all decision units from the 95% UCL 
8 calculation (WCH 2013). Based on this model and a vadose zone of approximately 15 m (49.2 ft) 
9 thickness, a distribution coefficient (Kd) of 4.9 or greater is required to show no predicted migration to 

IO groundwater in 1,000 years. Of the contaminants of potential concern (COPCs) for this site, boron, 
11 hexavalent chromium, and naphthalene are included because no Washington State or Hanford 
12 background value has been established and the Kd is less than necessary to show no migration to 
13 groundwater in 1,000 years using the generic site RESRAD model (BHI 2005). Nitrogen in nitrite and 
14 nitrate requires HQ and risk calculations because this analyte was detected above background and the~ 
15 is less than necessary. All other site nonradionuclide COPCs were not detected, quantified below 
16 background levels, or have a Kd greater than or equal to 4.9. An example of the HQ and risk 
17 calculations for soil constituents with a potential impact to groundwater is presented below: 
18 
19 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
20 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
2 1 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
22 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
23 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard 
24 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor). 
25 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the 
26 maximum value for boron of 4.1 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is 
27 1.3 x 10-3_ Comparing this value to the requirement of <1.0, this criterion is met. 
28 
29 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
30 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
31 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the 
32 100-D-50:6 subsite is 9.5 x 10-1

. Comparing this value to the requirement of <1.0, this criterion is 
33 met. 
34 
35 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
36 RAG value, and then multiplied by 1 x 10-6. The 100-D-50:6 subsite doesn't have any constituents 
37 with carcinogen RAG, the criterion for excess cancer risk is met. Consequently, the criterion for 
38 cumulative excess cancer risk for carcinogens is also met. 
39 

40 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in 
4 1 WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times 
42 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of 
43 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to 
44 demonstrate that higher soil concentrations may be protective of groundwater. 
45 

46 

47 
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Washinoton Closure Hanfo rd Inc ' " ' ' 
CALCULATION SHEET 

Originator: N. K. Schiffem I'\)\ I Date: I 2/19/20 13 I Cale. No.: I 0 IO0D-CA-V0494 Rev. : I 0 
Pro ject: I 00-D Area Fie ld Remediation I Job No: I 14655 I Checked: I J. D. Skog! ie '\l. Date: I 2/ 19/20 13 

Subject: 
I 00-D-50:6 Subsite Hazard Quotient and Carc inogenic Risk Calcul ation fo r Protecti on of 00 

Sheet No. 3 of 3 
Ground water 

2 
3 RESULTS: 
4 

5 1) List individual noncarcinogens and corresponding HQs >1.0: None 
6 2) List the cumulative noncarcinogenic HQ>l.0: None 
7 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6: None 
8 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None. 
9 

IO Table 1 shows the results of the calculations. 
II 

12 

13 

14 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-S0:6 Subsite. 

15 
16 
17 

Maximum or 

Contaminants of Potential Concern" Statistical Value• 
(m 

Cumulative Excess Cancer Risk: 
Notes: 

' = From WCH (20 13). 

O.OE+OO 

18 
19 

20 

21 

22 
23 
24 

25 

26 

27 
28 
29 

30 

31 

32 

"= Value obtained fro m the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the 
"100 times" model. 
-- = not applicable 
RAG = remedial action goal 

33 
34 

35 

36 CONCLUSION: 
37 

38 This calculation demonstrates that the 100-D-50:6 subsite meets the requirements for the hazard 
39 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RA WP 
4 0 (DOE-RL 2009). 
41 
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APPENDIXE 

DATA QUALITY ASSESSMENT 

CONFIRMATORY SAMPLING 

This data quality assessment (DQA) review was performed in accordance with WCH-EE-01 , 
Environmental Investigations Procedures. Specific data quality objectives for the site are found 
in the 100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2009). To ensure 
quality data sets, the SAP data quality assurance requirements, as well as the data validation 
procedures for chemical and radiochemical analysis (BHI 2000a, 2000b) are followed, where 
appropriate. 

A review of the work instructions (WCH 2005c, 2006d), the fie ld logbooks (WCH 2005a, 2005b, 
2006a), and applicable analytical data packages has been performed as part of this DQA. All 
100-D-50:6 confirmatory samples were collected per the sample design, except as follows: 
( 1) samples of mastic pipe coating and liquid discovered inside a catch basin in service area 1 
were collected in addition to the samples specified; (2) a sample of pipeline contents was not 
co llected in service area 2, due to accessibility restrictions; and (3) a sample of pipeline contents 
was not collected in service area 3, due to previous demolition activities and accessibility issues 
(in discussion with the Washington State Department of Ecology, an additional sample was 
collected from underlying soils instead) . 

Not all 100-D-50 :2 confirmatory sample locations identified in the sample design could be 
accessed. The field logbook documents the inaccessibility to the western end of the north 
cooling water pipes in the north tunnel, as well as the absence of sample material in the eastern 
end of same. The sample plan called for up to two samples of the main process supply lines, 
with an alternative of compositing samples in the case of insufficient sample material 
availability. Because of insufficient material in pipes to make individual samples, a composite 
sample was made from material from both ends of both pipes in the south tunnel. There was 
insufficient material to perform all analyses identified for the field duplicate of this sample. 
Based on the analytical priority identified in the work instruction, on ly hexavalent chromium 
analysis could be performed for the field duplicate. The remaining sampling locations identified 
for the 100-D-50 :2 pipelines are associated with small-diameter pipelines that are not relevant to 
the data comparison for the 100-D-50:6 subsite and are not considered further in this DQA. 

The 100-D-50:6 confirmatory sampling work instruction (WCH 2005c) listed inductively 
coupled plasma (ICP) metals, mercury, hexavalent chromium, kinetic phosphorescence analysis, 
gross alpha, gross beta, and gamma spectroscopy as analytical methods for the 
100-D-50:6 subsite. All of the confirmation data generated for the subsite are in the following 
sample delivery groups (SDGs): 

• SDG 100015 (sample J10L65) 
• SDG 100016 (sample Jl0LD8) 
• SDG K0099 (sample J10L61) 
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• SDG K0l00 (samples J10L69 and J10L70) 
• SDG K0107 (samples J10L62, Jl0L63 , J10L71 , and J10L72) 
• SDG K0109 (sample J10LD7). 

Third-party validation was performed on SDG K0107 (WCH 2006b). No major deficiencies 
were found. Minor deficiencies are discussed below. All of the 100-D-50:6 confirmatory data 
were found to be usable for decision-making purposes. 

The confirmatory sample data collected at the 100-D-50:2 subsite were provided by the 
laboratories in two SDGs: 

• SDG K0571 (samples J13H93 and J13H94) 
• SDG 100100 (samples J13HC2 and J13HC3). 

SDG K0571 was submitted for third-party validation (WCH 2006c ). A major deficiency was 
identified in the analytical data set. Major and minor deficiencies are discussed below. As 
described previously, due to the quantified concentrations reported in the analyses of ICP metals, 
mercury, hexavalent chromium, and polychlorinated biphenyls (PCBs) within confirmatory 
samples, service areas 1 and 2 will be remediated, and these analytical methods retained for the 
verification sampling effort. This DQA includes no further discussion on those analytical 
methods that will be subject to DQA under the verification sampling effort at the 
100-D-50:6 subsite. 

SDGs J00015, J00016, and J00 lO0 

Not reviewed because associated service area failed remedial action goals (RAGs) for hexavalent 
chromium and a DQA will be performed on verification data. 

SDG K0099 

Inductively coupled plasma and mercury analysis not reviewed because associated service area 
failed RAGs for arsenic and a DQA will be performed on verification metals data. 

In the radiochemistry analyses, there are no issues. 

SDG K0lO0 

In the ICP metals, mercury, and hexavalent chromium analyses, no deficiencies were noted 
except for sample J10L69, associated with service area 1. This service area will be remediated 
and additional DQA performed on verification metals data. 

In the radiochemistry analyses, no deficiencies were noted. 
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SDGK0107 

In the ICP metals analysis, third-party validation applied qualification to sample data due to 
method blank (MB) contamination, low matrix spike (MS) recoveries, and/or low recoveries in 
the laboratory control sample (LCS). Calcium and zinc data in sample Jl 0L 72 were qualified 
"UJ" as estimated nondetects . All molybdenum results in the SDG were qualified as estimated 
nondetects and flagged "UJ." The analytes calcium and antimony had MS recoveries below the 
acceptanc_e criteria at 60.6% and 44%, respectively, and were flagged "J" as estimated in all 
samples. All of the silicon data in the SDG were qualified "J" as estimated due to LCS recovery. 
Chromium data were also qualified "J" as estimated due to relative percent difference (RPD) 
values. The data remain usable for decision-making purposes. 

In the hexavalent chromium analysis, there were no deficiencies noted. 

o qualification was applied to the results of the radiochemistry analyses. 

SDGK0109 

In the ICP metals and mercury analyses, the RPD values for three analytes were outside of 
laboratory criteria. These samples met the RPD criteria identified in the SAP and the data 
remain usable for decision-making purposes. 

In the radiochemistry analyses, no issues were noted. 

SDGK0571 

In the anion analyses, the holding time requirement of 48 hours was exceeded by greater than 
twice the limit for nitrate, nitrite, and phosphate. Third-party validation rejected the phosphate 
and nitrite nondetected results, and flagged the values "UR". Third-party validation qualified the 
detected nitrate results as estimated with a "J" flag. Estimated or "J" -flagged data are considered 
acceptable for the intended use of the data. Anions were not identified as contaminants of 
potential concern (COPCs) for the 100-D-50:2 subsite, and analysis was requested to provide 
additional characterization data. The nitrate data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries for eight ICP metals (aluminum, chromium, iron, 
manganese, mercury, selenium, silicon, and zinc) are out of acceptance criteria. For most of 
these analytes, the spiking concentration was insignificant compared to the native concentration 
in the sample from which the MS was prepared. For these analytes, the deficiency in the MS 
result is a reflection of the analytical variability of the native concentration, rather than a measure 
of the sample recovery. To confirm quantitation, post digestion spikes and serial dilutions were 
prepared for all eight analytes with acceptable results. Selenium did not have mismatched spike 
and native concentrations in the original MS. This analyte has been qualified by third-party 
validation as estimated with "J" flags for all samples in SDG K057 l. The original MS recovery 
for selenium was 57%. Estimated or "J"-flagged data are usable for decision-making purposes. 
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Third-party validation qualified as estimated and assigned a "J" flag to all silicon results, as the 
LCS recovery was below quality control (QC) limits at 8%. Estimated data are usable for 
decision-making purposes. 

No deficiencies were noted in the radiochemistry and PCB analyses. 

Limited, random, or sample matrix-specific influenced batch QC issues such as these are a 
potential for any analysis. The number and types seen in these data sets were within 
expectations for the matrix types and analyses performed. 

The DQA review for the 100-D-50:6 subsite found the results to be accurate within the standard 
errors associated with the methods, including sampling and sample handling. The DQA review 
for the 100-D-50:6 subsite and applicable 100-D-50:2 data concludes that the data are of the 
right type, quality, and quantity to support the intended use. Detection limits, precision, 
accuracy, and sampling data group completeness were assessed to determine if any analytical 
results should be rejected as a result of quality assurance (QA) and QC deficiencies. 
All analytical data were found acceptable for decision-making purposes. The confirmatory 
sample analytical data are stored in the Environmental Restoration (ENRE) project-specific 
database prior to archiving in the Hanford Environmental Information System (REIS) and are 
summarized in Appendix D. 

VERIFICATION SAMPLING 

A DQA was performed to compare the verification sampling approach and resulting analytical 
data with the sampling and data requirements specified in the site-specific sample design 
(WCH 2012b). This DQA was performed in accordance with site-specific data quality 
objectives found in the SAP (DOE-RL 2009). 

A review of the sample design (WCH 2012b), the field logbooks (WCH 2012a, 2013), and 
applicable analytical data packages has been performed as part of this DQA. All samples were 
collected and analyzed per the sample design. To ensure quality data, the SAP data assurance 
requirements and the data validation procedures for chemical analysis (BHI 2000a) 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 data from samples collected at the 100-D-50:6 subsite were provided by the 
laboratories in 14 SDGs: SDG MA05538, SDG MA05553 , SDG MA05552, SDG MA05556, 
SDG MA05557, SDG MA05986, SDG 101561 , SDG JP0409, SDG JP0410, SDG JP0411 , 
SDG JP0412, SDG JP0440, SDG JP0445, and SDG JP0446. SDG JP0409 was submitted for 
third-party validation. No major deficiencies were identified in the analytical data set. Minor 
deficiencies are discussed for the 100-D-50:6 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. 
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MINOR DEFICIENCIES 

SDGMA05538 

This SDG comprises four focused soil samples (JlRlC0 through JlRC3) collected from the 
excavation area and analyzed for asbestos. 

o minor deficiencies were found in SDG MA05538 . 

SDGMA05552 

This SDG comprises 13 statistical soil samples (J1Rl61 through JlRl 73) collected from the 
clearwell pipeline area and analyzed for asbestos. 

No minor deficiencies were found in SDG MA05552. 

SDGMA05553 

This SDG comprises 13 statistical soil samples (J1RlJ6 through JlR1J9, JlRlK0 through 
JlRlK8) collected from the excavation area and analyzed for asbestos. 

No minor deficiencies were found in SDG MA05553. 

SDGMA05556 

This SDG comprises 13 statistical soil samples (J1Rl87 through J1Rl99) collected from the 
clearwell staging pile area and analyzed for asbestos. 

No minor deficiencies were found in SDG MA05556. 

SDGMA05557 

This SDG comprises 13 statistical soil samples (JlRl 74 through JlRl 86) collected from the 
overburden area and analyzed for asbestos. 

o minor deficiencies were found in SDG MA05557. 

SDGMA05986 

This SDG comprises one soil sample (J1RD53) collected from the clearwell pipelines area, 
location pipe-4, and analyzed for asbestos. 

No minor deficiencies were found in SDG MA05986. 
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SDG J01591 

This SDG comprises five focused soil samples (JlR156 through J1Rl60) collected from the 
100-D-50:6 subsite excavation area. Samples J1R156 through J1R159 were analyzed for ICP 
metals, mercury, hexavalent chromium, polycyclic aromatic hydrocarbons (P AH), and PCBs. 
Sample J1R160 was analyzed for ICP metals, mercury, hexavalent chromium, anions, 
nitrite/nitrate, pH, and total petroleum hydrocarbons (TPH). Minor deficiencies are as follows: 

In the hexavalent chromium analysis, all results may be considered estimated due to an RPD 
above QC limits at 50%. Estimated data are usable for decision-making purposes. 

In the PCB analysis, to reduce matrix interferences, the laboratory performed a sulfuric acid 
cleanup on sample J1Rl56. In addition, shared peaks were noted in sample J1R156 suggesting 
that there is more than one aroclor component. All PCB results for sample JlR156 may be 
considered estimated. Estimated data are usable for decision-making purposes. 

In the PCB analysis, the laboratory duplicate RPD for aroclor-1260 was outside the project QC 
limit of 30%, at 42%. All aroclor-1260 data in SDG 101591 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the PCB analysis, the matrix spike duplicate (MSD) recovery for aroclor-1260 is above QA 
measures. All results for aroclor-1260 in SDG 101591 may be considered estimated. Estimated 
data are usable for decision-making purposes. 

In the TPH analysis, the C10-C36 and Cl0-C28 were detected in the MB. The laboratory 
qualified these results as estimated, with "J" flags. Estimated data are usable for 
decision-making purposes. 

In the P AH analysis, the laboratory identified chemical and/or physical interference was present 
for several analytes. The laboratory has qualified the associated data with "X" flags due to the 
interference. Acceptable LCS recoveries confirm the analytical system was operating within 
acceptable parameters. The qualified data may be considered estimated. Estimated data are 
usable for decision-making purposes. 

In the ICP metals analysis, zinc was detected in the MB at low levels . Zinc was detected at 
significantly lower concentrations than its associated most stringent cleanup limit, and is 
detected at significantly higher concentrations in field samples. The data are usable for 
decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below the laboratory and project 
recovery limits, at 9%. All silicon results in SDG 101591 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside the project acceptance criteria for five 
analytes (aluminum [1 ,139%], antimony [47%], iron [2,187%], manganese [185%], silicon 
[17%]). For aluminum, iron, and manganese, the spiking concentration was insignificant 
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compared to the native concentration in the sample from which the MS was prepared. The 
deficiency in the MS is a reflection of the 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 MS. All antimony and silicon results for SDG J01591 may be 
considered estimated. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the laboratory duplicate RPD for antimony (43 %) was outside the 
project QC limit of 30%. All antimony data in SDG J01591 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the nitrate/nitrite analysis, a low level of N-soluble nitrate/nitrite was detected in the MB. The 
nitrate/nitrite results for sample J1R160 may be considered estimated. Estimated data are usable 
for decision-making purposes. 

In the anions analysis, the MSD recovery for phosphate is below the QC limits. Phosphate is not 
a regulated chemical under Washington Administrative Code (WAC) 173-340, "Model Toxics 
Control Act-Cleanup." 

SDGJP0409 

This SDG comprises 13 statistical verification samples (J1R1K9, JlRlL0 through J1R1L9, 
JlRlM0 through JlRlMl) collected from the excavation area. All samples were analyzed for 
ICP metals, mercury, hexavalent chromium, P AH, and PCBs. This SDG also includes one field 
duplicate pair (J1RlL3/JlR1Ml). SDG JP0409 was submitted for third-party validation. Minor 
deficiencies are as follows: 

In the P AH analysis, an initial calibration error affected the results for acenaphthene. 
Acenaphthene was switched with 1-methylnaphthalene on one channel of the HPLC instrument, 
resulting in acenaphthene data being incorrectly reported as below the detection limit. This error 
was identified during an internal QC review. All data were reprocessed and the data package 
was revised to show the correct results. The samples affected included J1R1K9 and J1RlL3. 
Because these sample results were corrected, the data are appropriate and usable for 
decision-making purposes. 

In the P AH analysis, the MS recoveries were outside the project acceptance criteria for 
13 analytes (acenaphthene [336%], anthracene [254%], benzo[a]anthracene [370%], 
benzo[a]pyrene [264%], benzo[b]fluoranthene [295%], benzo[g,h,i]perylene [197%], 
benzo[k]fluoranthene [157%], chrysene [310%], fluoranthene [624%], fluorene [157%], 
indeno[l ,2,3-cd]pyrene [210%], phenantbrene [440%], and pyrene [630%]). In addition, the 
RPDs for these 13 analytes was outside the QC limits (acenaphthene [96%], anthracene [81 %], 
benzo[a]anthracene [108%], benzo[a]pyrene [90%], benzo[b]fluoranthene [92%], 
benzo[g,h,i]perylene [63%], benzo[k]fluoranthene [43 %], chrysene [94%], fluoranthene [134%], 
fluorene [41 %], indeno[l ,2,3-cd)pyrene [64%], phenanthrene [112%], and pyrene [134%]). 
Third-party validation qualified all these P AH results for SDG JP0409 as estimates, with "J" 
flags. Estimated data are usable for decision-making purposes. 
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In the PAH analysis, due to a surrogate recovery (terphenyl-dl4 [145%]) outside the laboratory 
QC limits, all detected PAH results in sample JlRlL7 where qualified by third-party validation 
as estimates, with "J" flags. Estimated data are usable fqr decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below the laboratory and project 
recovery limits, at 14%. All silicon results in SDG JP0409 were qualified by third-party 
validation as estimates, with "J" flags. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside the project acceptance criteria for five 
analytes (aluminum [1 ,407%], antimony [61 %], calcium [135%], iron [2,525%], manganese 
[166%], silicon [20%]). 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 variability of the native concentration 
rather than a measure of the recovery from the sample. Antimony, calcium, and silicon did not 
have mismatched spike and native concentrations in the MS. All antimony and silicon results for 
SDG JP0409 were qualified by third-party validation as estimates, with "J" flags. Estimated data 
are usable for decision-making purposes. 

SDGJP0410 

This SDG comprises 13 statistical verification samples (J1Rll6 through JlR128) collected from 
the clearwell pipelines area. All samples were analyzed for ICP metals, mercury, hexavalent 
chromium, PAH, and PCBs. This SDG also includes one field duplicate pair (JlR118/JlR128). 
Minor deficiencies are as follows: 

In the P AH analysis, an initial calibration error affected the results for acenaphthene. 
Acenaphthene was switched with 1-methylnaphthalene on one channel of the HPLC instrument, 
resulting in acenaphthene data being incorrectly reported as below the detection limit. This error 
was identified during an internal QC review. All data were reprocessed and the data package 
was revised to show the correct results. The samples affected included JlRl 17, JlRl 18, 
JlRl 19, J1Rl20, JlR121 , J1Rl22, J1R123 , J1R124, J1Rl27, and J1Rl28. Because these 
sample results were corrected, the data are appropriate and usable for decision-making purposes. 

In the PCB analysis, to reduce matrix interferences, the laboratory performed a sulfuric acid 
cleanup on samples in SDG JP0410. Surrogate recoveries in samples J1Rl20 and JlR121 were 
outside the QC limits, suggesting that matrix interference is present. Sample chromatographs 
showed multiple nontarget peaks, interfering with recovery and quantitation of the surrogates. 
All PCB results in samples J1Rl20 and J1Rl2 l may be considered estimated. Estimated data 
are usable for decision-making purposes. 

In the P AH analysis, matrix interference and high concentrations of target analytes required that 
some of the sample extract had to be diluted prior to analysis. All sample results resulting from 
diluted extracts were flagged "D" by the laboratory. Some surrogate recoveries were also 
flagged "D" by the laboratory, as they are considered unreliable. All P AH data in SDG JP04 l 0 
may be considered estimated. Estimated data are usable for decision-making purposes. 
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In the ICP metals analysis, barium, calcium, and zinc were detected in the MB at low levels . 
Barium and zinc was detected at significantly lower concentrations than its associated most 
stringent cleanup limit, and is detected at significantly higher concentrations in field samples. 
Calcium is not a regulated chemical under WAC 173-340, "Model Toxics Control Act-Cleanup." 
The data are usable for decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below the laboratory and project 
recovery limits, at 17%. All silicon results in SDG JP04 l 0 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside the project acceptance criteria for five 
analytes (aluminum [1 ,312%], antimony [54%], iron [1 ,561 %], manganese [186%], silicon 
[20%]). 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 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 MS. All antimony and silicon results for SDG JP0410 may be 
considered estimated. Estimated data are usable for decision-making purposes. 

SDG JP0411 

This SDG comprises 13 statistical verification samples (J1Rl29 through JlR141) collected from 
the overburden area. All samples were analyzed for. ICP metals, mercury, hexavalent chromium, 
PAH, and PCBs. This SDG also includes one field duplicate pair (JlR137/JlR141 ). Minor 
deficiencies are as follows: 

In the hexavalent chromium analysis, MS recovery was below the project acceptance criteria at 
68%. All hexavalent chromium results in SDG JP04 l l may be considered estimated. Estimated 
data are usable for decision-making purposes. 

In the P AH analysis, an initial calibration error affected the results for acenaphthene. 
Acenaphthene was switched with 1-methylnaphthalene on one channel of the HPLC instrument, 
resulting in acenaphthene data being incorrectly reported as below the detection limit. This error 
was identified during an internal QC review. All data were reprocessed and the data package 
was revised to show the correct results. Sample J1Rl36 was affected in SDG JP041 l. Because 
these sample results were corrected, the data are appropriate and usable for decision-making 
purposes. 

In the P AH analysis, matrix interference and high concentrations of target analytes required that 
some of the sample extract had to be diluted prior to analysis . All sample results resulting from 
diluted extracts were flagged "D" by the laboratory. Some surrogate recoveries were also 
flagged "D" by the laboratory, as they are considered unreliable. Surrogate recovery in sample 
J1Rl36 was calculated from a diluted sample, flagged "D" by the laboratory, and is considered 
unreliable. Acceptable LCS, MS, and MSD recoveries confirm the analytical system was 
operating within acceptable parameters. All PAH data in sample JlR136 and data reported from 
dilutions may be considered estimated. Estimated data are usable for decision-making purposes. 
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In the ICP metals analysis, barium was detected in the MB at low levels . Barium was detected at 
significantly smaller concentrations than its associated most stringent cleanup limit, and is 
detected at significantly higher concentrations in field samples. The data are usable for 
decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon (18%) is below the laboratory and 
project recovery limits. All silicon results in SDG JP04 l l may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside the project acceptance criteria for five 
analytes (aluminum [1 ,197%], antimony [53%], iron [1 ,385%], manganese [186%], silicon 
[23 %]). 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 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 MS. All antimony and silicon results for SDG JP041 l may be 
considered estimated. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the laboratory duplicate RPD for beryllium was outside the project 
QC limit of 30%, at 35%. All beryllium data in SDG JP041 l may be considered estimated. 
Estimated data are usable for decision-making purposes. 

SDG JP0412 

This SDG comprises 13 statistical verification samples (J1R142 through JlR155) collected from 
the staging pile area. All samples were analyzed for ICP metals, mercury, hexavalent chromium, 
P AH, PCBs, pH, nitrate/nitrite, and IC anions. This SDG also includes one field duplicate pair 
(JlR149/JlR154) . Minor deficiencies are as follows : 

In the hexavalent chromium analysis, MS recovery was below the project acceptance criteria at 
55%. A post-digestive MS was performed and recovered at 90% and the insoluble MS recovery 
was at 99%. Acceptable LCS recovery confirms the analytical system was operating within 
acceptable parameters. Hexavalent chromium is a reactive species. It is possible that the sample 
matrix was slightly reductive and reacted with the spiked hexavalent chromium. All hexavalent 
chromium results in SDG JP0412 may be considered estimated. Estimated data are usable for 
decision-making purposes. 

In the P AH analysis, an initial calibration error affected the results for acenaphthene. 
Acenaphthene was switched with 1-methylnaphthalene on one channel of the HPLC instrument, 
resulting in acenaphthene data being incorrectly reported as below the detection limit. This error 
was identified during an internal QC review. All data were reprocessed, and the data package 
was revised to show the correct results. The samples affected included JlR149 and J1Rl54. 
Because these samples result were corrected, the data are appropriate and usable for 
decision-making purposes. 
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In the P AH analysis, matrix interference and high concentrations of target analytes required that 
some of the sample extract had to be diluted prior to analysis. All sample results resulting from 
diluted extracts were flagged "D" by the laboratory. Some surrogate recoveries were flagged 
"D" by the laboratory, as they are considered unreliable. Acceptable LCS, MS, and MSD 
recoveries confirm the analytical system was operating within acceptable parameters. All P AH 
data in sample J1Rl54 may be considered estimated. Estimated data are usable for 
decision-making purposes. 

In the PCB analysis, to reduce matrix interferences, the laboratory performed a sulfuric acid 
cleanup on sample J1Rl49. Surrogate (tetrachloro-m-xylene [247 %]) recovery was above the 
QC limits for sample J1Rl49. The laboratory noted that matrix interference was present in the 
sample chromatogram and the extract was dark amber in color. However, the PCBs were 
undetected in this sample. All PCB results for sample J1Rl49 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the nitrate/nitrite analysis, due to high constituent concentration, the nitrate/nitrite result for 
sample J1Rl46 was reported from a dilution; therefore, the associated result was flagged "D" by 
the laboratory. The nitrate/nitrite result for sample J1R146 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the IC anions analysis, due to the high constituent concentration, the nitrate result for sample 
J1R146 was reported from a dilution; therefore, the associated result was flagged "D" by the 
laboratory. The nitrate result for sample J1R146 may be considered estimated. Estimated data 
are usable for decision-making purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below the laboratory and project 
recovery limits, at 14%. · All silicon results in SDG JP0412 may be considered estimated. 
Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were outside the project acceptance criteria for five 
analytes (aluminum [1 ,310%], antimony [49%], iron [1 ,927%], manganese [139%], silicon 
[24%]). 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 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 MS. All antimony and silicon results for SDG JP0412 may be 
considered estimated. Estimated data are usable for decision-making purposes. 

SDGJP0446 

This SDG comprises one verification sample (JlRD54) collected from the staging pile area 
location SPA-8, following additional remediation. This sample was analyzed for PAH. 

No minor deficiencies were found in SDG JP0446. 

Remaining Sites Verification Package f or the 100-D-50:6, 183-DR Clearwell Pipelines E-11 



Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

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 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), 
are shown in Table E-1. The main and QA/QC sample results are presented in Appendix D. 

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

Sample Area Main Sample Duplicate Sample 

Excavation - pipeline JlRl 18 J1R1 28 

Excavation - clearwell JlRIL4 JlRlMl 

Overburden stockpile JIR137 JlR141 

Staging pile area JIR149 J1Rl 54 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each COPC. Relative percent difference 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 D provides details on 
duplicate pair evaluation and RPD calculation. 

The calculated acenaphthene (69.8%), benzo(a)anthracene (53 .3%), benzo(a)pyrene (47 .2%), 
benzo(b )fluoranthene ( 44.5% ), benzo(ghi)perylene ( 40.0% ), benzo(k)fluoranthene ( 46.6%), 
chrysene (46.2%), dibenz(a,h)anthracene (51.4%), fluoranthene (66.7%), fluorene (87.6%), 
indeno(l ,2,3-cd) pyrene (35 .1 %), phenanthrene (78 .8%), and pyrene (5 8.1 %) RPDs for the 
pipeline excavation duplicate analysis are above the acceptance criteria of 30%. The calculated 
TPH-diesel (116.5%), TPH-diesel range extended (115.3%), acenaphthene (107.7%), anthracene 
(105.6%), benzo(a)anthracene (95.7%), benzo(a)pyrene (93 .3%), benso(b)fluoranthene 100.6%), 
benzo(ghi)perylene (104.9%), benzo(k)fluoranthene (90.9%), chrysene (97.4%), 
dibenz(a,h)anthracene (101.6%), fluoranthene (100.0%), fluorene (107.7%), 
indeno(l ,2,3-cd)pyrene (104.9%), phenanthrene (106.5%), and pyrene (97 .8%) RPDs for the 
clearwell excavation duplicate analysis are above the acceptance criteria of 30%. Elevated RPDs 
in environmental samples are generally attributed to natural heterogeneities in the sample matrix. 
There is no indication that the analytical system was operating out of control. The data are 
usable for decision-making purposes. 

Remaining Sites Verification Package for the 100-D-50:6, 183-DR Clearwell Pipelines E- 12 



Attachment to Waste Site Reclassification Form 2013-011 Rev. 0 

A secondary check of the data variability is used when one or both of the samples being 
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In 
these cases, a control limit of ±2 times the TDL is used (Appendix D) to indicate that a visual 
check of the data is required by the reviewer. Acenaphthene from the pipeline excavation 
required this check. Phenanthrene and pyrene from the clearwell excavation required this check. 
In addition, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, fluoranthene, 
phenanthrene, and pyrene from the overburden stockpile 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. 

The elevated P AH results were from minute asphaltic particulates that fell from the pipelines 
during remediation activities. Due to the high concentrations of target analytes, samples were 
diluted at the lab. The concentrations received from the lab were adjusted based on this dilution 
in order to achieve accurate results. High concentrations due to these particulates are not 
systemic throughout 100-D-50:6 waste subsite. 

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-50:6 subsite verification sampling data found that the analytical results are accurate 
within the standard errors associated with the analytical methods, sampling, and sample 
handling. The DQA review for 100-D-50:6 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 ENRE project-specific database prior to 
being submitted for inclusion in the HEIS database. The verification sample analytical data are 
also summarized in Appendix D. 
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