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WASTE SITE RECLASSIFICATION FORM

Olw nit: 100-DR-2 Control No.: 2014-104

Waste Site Code(s)/Subsite Code(s). 1 00-D-1 06

Reclassification Category: Interim Z Final FI
Reclassification Status: Closed Out Z No Action O Rejected O

RCRA Postclosure El Consolidated E None El
Approvals Needed: DOE 0 Ecology Z EPA L
Description of current waste site condition:
The 100-D-106, 1607-D1 Influent Pipelines waste site was a candidate site added to the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-HR-2,
100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, U.S. Environmental Protection Agency,
Region 10, Seattle, Washington (Remaining Sites ROD) (EPA 1999), by the Tri-Party Agreement Administrative Record
Fact Sheet 100 Area "Plug-In" and Candidate Waste Sites for Calendar Year 2011, U.S. Department of Energy,
Richland, Washington (DOE-RL 2012), per the Explanation of Significant Differences for the 100 Area Remaining Sites
Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington, U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 2009). The 100-D-106 waste site consisted of the sanitary sewer
pipelines that connected the service buildings at the 100-D main gate to the 1607-D1 septic tank. It also included a
french drain approximately 21 m (70 ft) north of the 1709-D Building. The site provided sanitary service for patrol and fire
personnel located at the entrance to the 1 00-D/DR Reactor Area. This waste site was subsequently recommended for
remove, treat, and dispose without confirmatory sampling because it was part of the 1607-D1 septic system that was
previously found to be contaminated and was remediated.

Remedial action at the 100-D-106 waste site was performed from March 31, 2014, until April 2, 2014. Approximately
1,600 bank cubic meters (2,093 bank cubic yards) of excavated materials were removed and staged within the staging
pile area waiting for disposal at the Environmental Restoration Disposal Facility (ERDF). The maximum depth of the
waste site excavation was approximately 1.2 m (4 ft) below ground surface (bgs), the depth of the excavation where the
french drain was removed was approximately 4.4 m (10 ft) bgs. Excavated materials consisted of concrete-encased
15.2-cm (6-in.)-diameter vitrified clay pipe, concrete from foundations, asphalt debris from roadways, a french drain, soil,
gravel, and approximately 285 linear meters (935 linear feet) of pipe debris. No stained soil or anomalous materials were
encountered during remediation.

Verification sampling was performed on April 2, July 16, and July 22, 2014. The sampling was performed to determine if the
waste site met the remedial action objectives (RAOs) and remedial action goals (RAGs) established by the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP), DOE/RL-97-17, Rev. 6,
U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2009b), and the Remaining
Sites ROD (EPA 1999). The selected remedy involved (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavation materials at ERDF, (3) demonstrating through verification
sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification to Interim Closed Out.

Basis for reclassification:
The verification sampling and modeling results for the 100-D-106 waste site demonstrate that the site meets the RAOs and
corresponding RAGs established in the 100 Area RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999)
to support a reclassification to Interim Closed Out. These sampling and modeling results established 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. Contamination above direct exposure
levels was not observed in shallow zone soils and is concluded to not exist in deep zone soils; therefore, institutional
controls to prevent uncontrolled drilling or excavation into the deep zone soil are not required. The basis for
reclassification is described in detail in the Remaining Sites Verification Package for the 100-D-106, 1607-DI Influent
Pipelines Waste Site (attached).
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-106; 1607-D1 INFLUENT PIPELINES WASTE SITE

EXECUTIVE SUMMARY

The 1 00-D- 106, 1607-D 1 Influent Pipelines waste site, located within the 1 00-DR-2 operable

unit, was included as a candidate site in the Tri-Party Agreement Administrative Record Fact

Sheet: 100 Area "Plug-In" and Candidate Waste Sites for Calendar Year 2011: Annual Listing
of Waste Sites Plugged into the Remove, Treat and Dispose Remedy in the 1999 Interim Action

Record ofDecision for the 100 Area Remaining Sites (DOE-RL 2012) and was added to the
Interim Action Record ofDecision for the 100-BC-1, 100-BC-2, 100-DR-1, I00-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 (Remaining Sites ROD) (EPA 1999) in accordance with the Explanation of
Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of
Decision, Hanford Site, Benton County, Washington (EPA 2009). This waste site was
subsequently recommended for remove, treat, and dispose (RTD) without confirmatory sampling
because it was part of the 1607-DI septic system that was previously found to be contaminated
and was remediated (WCH 2013).

Remedial action at the 100-D-106 waste site was performed from March 31, 2014, until
April 2, 2014. Approximately 1,600 bank cubic meters (2,093 bank cubic yards) of excavated
materials were removed and staged within the staging pile area (SPA) waiting for disposal at the
Environmental Restoration Disposal Facility. The maximum depth of the waste site excavation
was approximately 1.2 m (4 ft) below ground surface, the depth of the excavation where the
french drain was removed was approximately 4.4 m (10 ft) below ground surface. Excavated
materials consisted of concrete-encased 15.2-cm (6-in.)-diameter vitrified clay pipe, concrete
from foundations, asphalt debris from roadways, a french drain, soil, gravel, and approximately
285 linear meters (935 linear feet) of pipe debris. No stained soil or anomalous materials were
encountered during remediation.

Verification sampling was performed on April 2, July 16, and July 22, 2014. A summary of the
cleanup evaluation for the soil sampling results against the applicable remedial action goals is
presented in Table ES-1.

The results of the verification sampling were used to make reclassification decisions for the
1 00-D- 106 waste site in accordance with the TPA-MP- 14 procedure in the Tri-Party Agreement
Handbook Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 100-D-06; 160 7-DI Influent Pipelines Waste Site ES-1
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Table ES-1. Summary of Remedial Action Goals for the
100-D-106 Waste Site. (2 Pages)

Regulatory Remedial Action

Requirement Remedial Action Goals Results Objectives
Attained?

Direct Exposure - Attain dose rate of<15 mrem/yr Radionuclides were not COPCs
Radionuclides above background over for the 100-D-106 waste site.

1,000 years.

All individual COPC
Direct Exposure - Attain individual COPC direct concentrations for soil are Yes
Nonradionuclides exposure RAGs. below the direct exposure

criteria.

The hazr utet oAttain a hazard quotient of <1 for azard quotients for
. .individual nonradionuclide

all individual noncarcinogens. iOPds for oil re<1
COPCs for soil are <1.

Attain a cumulative hazard The cumulative hazard quotient

Risk Requirements - quotient of <l for noncarcinogens. for soil for all sampling areas
Nonradionuclides (1.4 x 102) is <1. Yes

Attain an excess cancer risk of All individual carcinogens for
<1 x 10-6 for individual soil have an excess risk below
carcinogens. 1 x 101.
Attain a cumulative excess cancer The cumulative excess cancer
risk of<l x 10-5 for carcinogens. risk for soil is 2.2 x 10-.

Attain single COPC groundwater
and river RAGs.

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

Groundwater/River target receptor/organ aRadionuclides were not COPCs
Meet drinking water standards for for the 100-D- 106 waste site.

Radionuclides alpha emitters: the more stringent
of 15 pCi/L MCL or 1/25" of the
derived concentration guide for
DOE Order 5400.5 b

Meet the total uranium drinking
water standard of 21.2 pCi/L.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site ES-2
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Table ES-1. Summary of Remedial Action Goals for the
100-D-106 Waste Site. (2 Pages)

Remedial Action
Regulatory Remedial Action Goals Results Objectives

Requirement Attained?

Residual concentrations of
selenium and zinc exceed soil
RAGs for groundwater and/or
river protection. However,
based on RESRAD modeling

Groundwater/River Attain individual nonradionuclide discussed in Appendix C of the
Protection - groundwater and Columbia River 100 Area RDR/RAWP Yes
Nonradionuclides cleanup requirements. (DOE-RL 2009b) and evaluation

of the contaminant matrix, it is
predicted that these constituents
will not reach groundwater
(and thus the Columbia River)

d
within 1,000 years d

a "National Primary Drinking Water Regulations" (40 Code ofFederal Regulations [CFR] 141).
b Radiation Protection of the Public and Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Area, the 30 pg/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 2001).

d Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual
concentrations of zinc are not predicted to migrate more than 1.8 m (5.9 ft) vertically within 1,000 years based on the
distribution coefficient of zinc of 30 mL/g. The distance to groundwater from the bottom of the excavation area is
approximately 12.6 m (41.3 ft). Therefore, residual concentrations of zinc are predicted to be protective of groundwater and
the Columbia River. Cleanup verification sampling at the 100-D-106 waste site detected selenium at a concentration of
1.2 mg/kg at focused sample location FS-3 at 4.4 m (10 ft) bgs where a french drain had been removed. The selenium
concentration of 1.2 mg/kg is above the river protection lookup value of 1.0 mg/kg. However, selenium is not a product of
any known processes related to reactor operations and examination of the 100-D-106 data has concluded that the selenium
concentration reported is due to the natural mineralogy found in the sample matrix and not to any type of waste disposal or
man-made contamination. Therefore, it is concluded the selenium concentrations at the I 00-D- 106 waste site meet the
remedial action objectives established in the 100 Area RDR/RAWP (DOE-RL 2009b).

bgs = below ground surface NA = not applicable
COPC = contaminant of potential concern RAG = remedial action goal
DOE = U.S. Department of Energy RDR/RAWP = remedial design report/remedial action work plan
MCL = maximum contaminant level RESRAD = RESidual RADioactivity (dose model)

In accordance with this evaluation, the verification sampling results and modeling support a
reclassification of this site to Interim Closed Out. The current site conditions achieve the
remedial action objectives and the corresponding remedial action goals established in the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
future land uses that can be represented (or bounded) by a rural-residential scenario. The
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] deep), and contaminant
levels remaining in the soil are protective of groundwater and the Columbia River.
Contamination above direct exposure levels was not observed in shallow zone soils and is
concluded to not exist in deep zone soils; therefore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone soil are not required.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site ES-3
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Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the 1 00-D- 106 waste site
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from the Washington Administrative Code (WAC) 173-340, "Model Toxics Control Act -
Cleanup," were exceeded for boron, selenium, vanadium, and zinc. The U.S. Environmental
Protection Agency ecological soil-screening levels were exceeded for antimony, manganese,
selenium, vanadium, and zinc. Exceedance of screening values is intended to trigger additional
evaluation and does not necessarily indicate the existence of risk to ecological receptors.
Because the concentrations of antimony, manganese, and vanadium are below the Hanford Site
or Washington State background values, 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.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-106; 1607-DI INFLUENT PIPELINES WASTE SITE

STATEMENT OF PROTECTIVENESS

The 1 00-D- 106, 1607-D 1 Influent Pipelines waste site verification data, site evaluations, and
supporting documentation demonstrate that this site meets the remedial action goals (RAGs) and
remedial action objectives (RAOs) established in the Remedial Design Report/Remedial Action
Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b) and the Interim Action
Record ofDecision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). These results
show that residual soil concentrations support future land uses that can be represented (or
bounded) by a rural-residential scenario. The results also demonstrate that residual contaminant
concentrations support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [15 ft]),
and that contaminant levels remaining in the soil are protective of groundwater and the
Columbia River. The 100-D-106 waste site contamination did not extend into the deep zone.
Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the site
are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the 100-D-106 waste site
contaminants of potential concern (COPC) and other constituents (Appendix A). Ecological
screening levels from the Washington Administrative Code (WAC) 173-340, "Model Toxics
Control Act - Cleanup," were exceeded for boron, selenium, vanadium, and zinc. The
U.S. Environmental Protection Agency (EPA) ecological soil-screening levels were exceeded for
antimony, manganese, selenium, vanadium, and zinc. Exceedance of screening values is
intended to trigger additional evaluation and does not necessarily indicate the existence of risk to
ecological receptors. Because the concentrations of antimony, manganese, and vanadium are
below the Hanford Site or Washington State background values, 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 1 00-D- 106 waste site consisted of the sanitary sewer pipelines that connected the service
buildings at the 1 00-D main gate to the 1607-D 1 septic tank. It also included a french drain
approximately 21 m (70 ft) north of the 1709-D Building, shown in Figure 1. The site
provided sanitary service for patrol and fire personnel located at the entrance to the
1 00-D/DR Reactor Area.

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site
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Figure 1. General Location of the 100-D-106 Waste Site.
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REMEDIAL ACTION SUMMARY

Remedial action at the 1 00-D- 106 waste site was performed from March 31, 2014, until
April 2, 2014. Approximately 1,600 bank cubic meters (2,093 bank cubic yards) of excavated

materials were removed and staged within the staging pile area (SPA) waiting for disposal at the
Environmental Restoration Disposal Facility. The maximum depth of the waste site excavation

was approximately 1.2 m (4 ft) below ground surface (bgs), the depth of the remediation where

the french drain was taken out was approximately 4.4 m (10 ft) bgs. Excavated materials
consisted of concrete-encased 15.2-cm (6-in.)-diameter vitrified clay pipe, concrete from
foundations, asphalt debris from roadways, a french drain, soil, gravel, and approximately
285 linear meters (935 linear feet) of pipe debris. There were no anomalies present and there
was no stained soil observed.

Post-remediation boundaries of the 1 00-D- 106 waste site excavation and waste SPAs were
obtained following remedial action activities (Figure 2).

VERIFICATION SAMPLING ACTIVITIES

Verification sampling was performed on April 2, July 16, and July 22, 2014, per the Work
Instruction for Verification Sampling of the 100-D-106; 1607-D1 Influent Pipelines
(WCH 2014b). Sampling was conducted to support a determination that residual contaminant
concentrations in the soil meet cleanup criteria specified in the 100 Area RDR/RAWP
(DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999).

The verification sample results are provided in Appendix B and indicate that the waste removal
action achieved compliance with the RAOs and RAGs for the 1 00-D- 106 waste site. The
following subsections provide additional discussion of the information used to develop the
verification sampling design. The statistical and focused sampling results of verification

sampling are also summarized to support interim closure of the site.

Contaminants of Potential Concern

The 1 00-D- 106 waste site pipelines discharged into the 1607-D I septic system and drain field
that were remediated in November and December 2011 (WCH 2012). Contamination was
discovered in the septic tank and drain field, which was the basis for remediation of the
pipelines. The COPCs for the 1 00-D- 106 waste site were based on confirmatory sampling
activities and historical information from the 1607-D I waste site. The COPCs identified for
1 00-D- 106 were the expanded list of inductively coupled plasma metals, mercury, hexavalent
chromium, pesticides, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAH), semivolatile organic compounds, nitrate, and inorganic anions. Focused Samples 1 and 2
(FS-1 and FS-2) included "TPH-diesel range" and "TPH-diesel range extended" as a
conservative measure to backfill for a road crossing, referenced in CCN 175712. FS-3 was given
a list of COPCs to be consistent with the excavation and staging pile areas.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site 3
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Figure 2. 100-D-106 Waste Site Post-Remediation Boundaries.
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The analytical methods that were performed to evaluate the site COPCs are provided in Table 1.

Table 1. Laboratory Analytical Methods for the 100-D-106 Waste Site.

Analytical Method Contaminants of Potential Concern
ICP metals a - EPA Method 6010 Metals a

Mercury - EPA Method 7471 Mercury

Hexavalent chromium - EPA Method 7196 Hexavalent chromium

PAH - EPA Method 8310 b Polycyclic aromatic hydrocarbons

IC anions c - EPA Method 300.0 Anions c

Nitrate/nitrite - EPA Method 353.2 d Nitrate

SVOA - EPA Method 8270 Semivolatile organic compounds

PCB - EPA Method 8082 Polychlorinated biphenyls

TPH - NWTPH-Dx Total petroleum hydrocarbons

Pesticides - EPA Method 8081 Pesticides
a The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium

(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc in the
analytical results package.

b Because Method 8310 is specifically meant to analyze for PAH, data from this method was used preferentially
over the Method 8270 data for evaluation of PAH analyses.
IC anions analyses included bromide, chloride, fluoride, nitrate, nitrite, phosphate, and sulfate.

d To preclude holding time issues associated with EPA Method 300.0 for nitrites and nitrates,
EPA Method 353.2 was performed.
FS-1 and FS-2 were the only samples that analyzed for TPH as a conservative approach to backfilling a road
crossing per CCN 175712.

EPA = U.S. Environmental Protection Agency
IC = ion chromatography
ICP = inductively coupled plasma
NWTPH = Northwest total petroleum hydrocarbons-diesel range organics
PAH = polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl
SVOA = semivolatile organic analysis
TPH = total petroleum hydrocarbons

Verification Sample Design

Two decision units were identified for the 1 00-D- 106 waste site; specifically, the excavation and
the waste SPA. Twelve statistical soil samples were collected from each decision unit along with
a total of three focused samples. Two of the focused samples were collected at road crossings on
April 2, 2014, and immediately backfilled to allow road access as agreed to by the
U.S. Department of Energy and Washington State Department of Ecology (CCN 175712). The
third focused sample was taken at the location of the removed french drain. Additionally, one
duplicate sample was collected from each of the excavation and SPA decision units, and one
equipment blank was collected for the 1 00-D- 106 waste site.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site 5
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All sampling was performed in accordance with ENV- 1, Environmental Monitoring &
Management, to fulfill the requirements of the 100 Area Remedial Action Sampling 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
logbook (WCH 2014a). The verification sample summary is provided in Table 2 and the sample
locations are shown in Figures 3 and 4.

Table 2. 100-D-106 Waste Site Verification Sample Summary Table. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (m) Sample Analysis

Number Northing Easting

Excavation Area
EXC-1 JlTWC8 150764.0 574475.9
EXC-2 JlTWC9 150788.9 574432.9
EXC-3 JlTWDO 150788.9 574475.9
EXC-4 JlTWDI 150788.9 574490.3
EXC-5 JlTWD2 150788.9 574504.6
EXC-6 JlTWD3 150788.9 574518.9
EXC-7 JITWD4 150788.9 574533.3 ICP metals a, mercury, hexavalent

chromium, IC anions, nitrate/nitrite b
SVOA, PCB, PAH , and pesticides

EXC-9 JlTWD6 150813.7 574432.9
EXC-10 JITWD7 150813.7 574533.3
EXC-ll JlTWD8 150826.1 574454.4
EXC-12 JlTWD9 150850.9 574440.1

EXC-13 J1TWFO 150850.9 574454.4
Duplicate of JITWC8 JlTWFI 150764.0 574475.9

SPA Area

SPA-1 J1TW94 151317.7 573921.2
SPA-2 JITW97 151317.7 573932.4
SPA-3 JITW96 151327.4 573926.8

SPA-4 JlTW95 151327.4 573938.0
SPA-5 JlTW98 151337.1 573876.5
SPA-6 JlTW99 151337.1 573887.7 ICP metals a mercury, hexavalent
SPA-7 JITWCO 151337.1 573898.9 chromium, IC anions, nitrate/nitrite b

SVOA, PCB, PAH , and pesticides
SPA-8 JlTWC1 151346.8 573882.1
SPA-9 JlTWC2 151346.8 573893.3

SPA-10 J1TWC3 151356.5 573876.5
SPA-lI JITWC4 151356.5 573887.7
SPA-12 JlTWC5 151356.5 573898.9

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 6
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Table 2. 100-D-106 Waste Site Verification Sample Summary Table. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (m) Sample Analysis

Number Northing Easting

ICP metals a, mercury, hexavalent
Duplicate of JlTWCO JlTWC6 151337.1 573898.9 chromium, IC anions, nitrate/nitrite b

SVOA, PCB, PAH c, and pesticides

Focused Samples

FS-1 JlTHH1 150789.1 574463.1 ICP metals a, mercury, hexavalent
FS-2 JITHI6 150742.8 574477.3 chromium, nitrate/nitrite b, SVOA,

PCB, PAH c, TPH, and pesticides

ICP metals a, mercury, hexavalent
FS-3 JlTWF2 150871.9 574448.4 chromium, IC anions, nitrate/nitrite b

SVOA, PCB, PAH , and pesticides
Equipment blank J1TWC7 NA NA ICP metals a, mercury and SVOA

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

b To preclude holding time issues associated with EPA Method 300.0 for nitrates and nitrites, EPA Method 353.2 was
performed.

c Because Method 8310 is specifically meant to analyze for PAH, data from this method was used preferentially over the
Method 8270 data for evaluation of PAH analyses.

EPA = U.S. Environmental Protection Agency
HEIS = Hanford Environmental Information System
IC = ion chromatography
ICP = inductively coupled plasma
NA = not applicable
PAH = polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl
SVOA= semivolatile organic analysis
TPH = total petroleum hydrocarbons

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 7
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Figure 3. 100-D-106 Excavation and Focused Verification Sample Locations.

0co
0
CO

0-

(0coO
C)LO

EXC12 EXC13

0Co
00
C)O

C)
EXC11I

CO
LO

EXC9 EXclo

FS-1
0
0
0O 

EXC8

x
EXC2 EXC3 EXC4 EXCS EXC6 EXC7

COC0
cO

LO
V-

0

C)
0

FS-2

o 0 5 10 15 20 25 m
X

U-)

574440 574460 574480 574500 574520 57454

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 8



Attachment to Waste Site Reclassification Form 20 14-104 Rev. 0

Figure 4. 100-D-106 Waste Sit 'e Staging Pile Area
Verification Sample Locations.
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Verification Sample Results

All verification samples were collected for full protocol laboratory analysis and analyzed using
EPA-approved analytical methods. Evaluation of the verification data from the 100-D-106 waste
site was performed by direct comparison of the statistical or maximum sample results for each
COPC against the 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 the 100-D- 106 waste site decision units as specified by
the 100 Area RDR/RAWP (DOE-RL 2009b). The calculations are provided in Appendix B.
When a nonradionuclide COPC was detected in fewer than 50% of the verification samples
collected for the decision unit, the maximum detected value was used for comparison to the
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 each COPC from the 100-D- 106 waste site against the RAGs are
summarized in Tables 3, 4, and 5. Contaminants that were not detected by laboratory analysis are
excluded from these tables. Calculated cleanup levels are not presented in the Cleanup Levels
and Risk Calculations Database (Ecology 2014) under WAC 173-340-740(3) for calcium,
magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for
Superfund, Volume L Human Health Evaluation Manual (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 the tables.

Table 3. Comparison of Contaminant Concentrations to Action Levels for the
100-D-106 Waste Site Excavation Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg) a Does the
Statistical or 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 0.44 (<BG) 32 5 c 5 c No --

Arsenic 3.8 (<BG) 20c 20c 20 c No --

Barium 74.9 (<BG) 5,600 200 400 No --

Beryllium 0.20 (<BG) 10 .4 d 1.51 c 1.51 c No --

Borone 2.0 7,200 320 -- f No --

Cadmium 9 0.16 (<BG) 13 .9d 0.81 C 0.81 C No --

Chromium 11.8 (<BG) 80,000 18.5 c 18.5 c No --

Cobalt 5.8 (<BG) 24 15.7 d -f No --

Copper 12.5 (<BG) 2,960 59.2 22.0 c No --

Hexavalent chromiume 0.290 2.1 d 4.8 2 No --

Lead 5.6 (<BG) 353 10.2 c 10.2 c No --

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 10
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Table 3. Comparison of Contaminant Concentrations to Action Levels for the
100-D-106 Waste Site Excavation Verification Samples. (2 Pages)

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

Manganese 253 (<BG) 3,760 512c 512 No --

Molybdenume 0.58 400 8 -- f No --

Nickel 11.1 (<BG) 1,600 19.1 C 27.4 No --

Selenium g 0.81 400 5 1 No --

Vanadium 32.8 (<BG) 560 85.1 c -- No --

Zinc 46.4 (<BG) 24,000 480 67.8 c No --

Chloride 16.4 (<BG) -- 25,000 -- f No --

Fluoride 0.94 (<BG) 4,800 96 400 No --

Nitrogen in nitrate 3.2 (<BG) 128,000 1,000 2,000 No --

Nitrogen in nitrate and 4.0 (<BG) 128,000 1,000 2,000 No --
nitrite

Sulfate 37.5 (<BG) -- 25,000 -- No --

Benzo(a)anthracene 0.012 1.37 0 .0 1 5 h 0 .0 1 5 h No --

Benzo(a)pyrene 0.0076 0.137 0.015h 0.015 h No --

Chrysene 0.010 13.7 0.12 0.1 h No --

Fluoranthene 0.019 3,200 64 18.0 No --

Pyrene 0.015 2,400 48 192 No --

4-4'-DDE 0.00051 2.94 0.0257 0.0033 h No --

4-4'-DDT 0.0014 2.94 0.0257 0.0033 h NO --

a RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
b Maximum or 95% upper confidence limit, depending on data censorship, as described in the 100-D-106 Waste Site Cleanup

Verification 95% UCL Calculations (Appendix B).
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 100 Area RDR/RAWP (DOE-RL 2009b).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).
e No Hanford Site-specific or Washington State background value available.
f 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]).

9 Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations
in Washington State (Ecology 1994).

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996).
-- = not applicable
BG = background
COPC = contaminant of potential concern
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
RAG = remedial action goal
RDL = required detection limit
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)
WAC = Washington Administrative Code
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
100-D-106 Waste Site Staging Pile Area Verification Samples.

Remedial Action Goals (mg/kg) a Does theStahstdcal or 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 0.74 (<BG) 32 5 c 5 c No --

Arsenic 3.0 (<BG) 20c 20c 20c No --

Barium 56.9 (<BG) 5,600 200 400 No --

Beryllium 0.15 (<BG) 10.4 1.51 c 1.51 c No --

Borone 0.87 7,200 320 -- f No --

Chromium 5.7 (<BG) 80,000 18.5 c 18.5 c No --

Cobalt 10.6 (<BG) 24 15.7 c _ No --

Copper 15.1 (<BG) 2,960 59.2 22.0 c No --

Hexavalent chromium e 0.321 2.1 4.8 d 2 No --

Lead 4.9 (<BG) 353 10.2 c 10.2 c No --

Manganese 326 (<BG) 3,760 512c 512 No --

Mercury 0.0076 (<BG) 24 0.33 c 0.33 c No --

Molybdenume 0.78 400 8 -- f No --

Nickel 8.7 (<BG) 1,600 19.1 C 27.4 No --

Vanadium 66.3 (<BG) 560 85.1 c -- No --

Zinc 46.2 (<BG) 24,000 480 67.8 c No --

Chloride 91.1 (<BG) -- f 25,000 -- f No --

Fluoride 4.2 4,800 96 400 No --

Nitrogen in nitrate 13.4 128,000 1,000 2,000 No --

Nitrogen in nitrate and 14.1 128,000 1,000 2,000 No --
nitrite

Sulfate 78.4 (<BG) -- ' 25,000 -- No --

a RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
b Maximum or 95% upper confidence limit, depending on data censorship, as described in the 100-D-106 Waste Site Cleanup

Verification 95% UCL Calculations (Appendix B).
c Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d)

(Ecology 1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as
discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009b).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).
e No Hanford Site-specific or Washington State background value available.
f 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]).

-- = not applicable
BG = background
COPC = contaminant of potential concern
RAG = remedial action goal
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)
WAC = Washington Administrative Code
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Table 5. Comparison of Contaminant Concentrations to Action Levels for the
100-D-106 Waste Site Focused Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg) a Does the
Maximum Soil Cleanup Soil Cleanup Result Result

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

Protection Protection Modeling?

Antimony 0.35 (<BG) 32 5 5 c No --

Arsenic 3.6 (<BG) 20c 20c 20c No --

Barium 61.1 (<BG) 5,600 200 400 No --

Beryllium 0.32 (<BG) 10 .4 d 1.51 c 1.51 c No --

Borone 1.8 7,200 320 -- No --

Cadmium 9 0.12 (<BG) 13 .9 d 0.81 C 0.81 C No --

Chromium 11.5 (<BG) 80,000 18.5 c 18.5 c No --

Cobalt 5.9 (<BG) 24 15.7 d -- f No --

Copper 13.4 (<BG) 2,960 59.2 22.0 c No --

Hexavalent chromium e 0.188 2.1 d 4.8 2 No --

Lead 5.9 (<BG) 353 10.2c 10.2c No --

Manganese 273 (<BG) 3,760 512c 512 No --

Mercury 0.0079 (<BG) 24 0.33 c 0.33 c No --

Molybdenume 0.55 400 8 No --

Nickel 11.7 (<BG) 1,600 19.1 C 27.4 No --

Selenium g 1.2 400 5 1 Yes Yes h

Vanadium 35.5 (<BG) 560 85.1 C -- No --

Zinc 147 24,000 480 67.8 c Yes Yes h

Chloride 7.4 (<BG) -- 25,000 -- f No --

Nitrogen in nitrate 1.3 (<BG) 128,000 1,000 2,000 No --

Nitrogen in nitrate and 0.92 (<BG) 128,000 1,000 2,000 No --
nitrite

Sulfate 8.6 (<BG) -- 25,000 -- f No --

TPH - diesel range 12 200 200 200 No --

TPH - diesel range 29 200 200 200 No --
extended

Fluorene 0.050 3,200 64 260 No --

4-4'-DDT 0.0010 2.94 0.0257 0.0033 j No --
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Table 5. Comparison of Contaminant Concentrations to Action Levels for the
100-D-106 Waste Site Focused Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg) a 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?

Chlordane
(alphagamma) 0.0077 2.86 0.025 0.0165 No --

a RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
b Maximum, as described in the 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations (Appendix B).

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 100 Area RDR/RAWP (DOE-RL 2009b).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).
e No Hanford Site-specific or Washington State background value available.
f 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]).

9 Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations
in Washington State (Ecology 1994).
Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual
concentrations of zinc are not predicted to migrate more than 1.8 m (5.9 ft) vertically within 1,000 years based on the
distribution coefficient of zinc of 30 mL/g. The distance to groundwater from the bottom of the excavation area is
approximately 12.6 m (41.3 ft). Therefore, residual concentrations of zinc are predicted to be protective of groundwater and
the Columbia River. Cleanup verification sampling at the 100-D-106 waste site detected selenium at a concentration of
1.2 mg/kg at focused sample location FS-3 at 4.4 m (10 ft) bgs where a french drain had been removed. The selenium
concentration of 1.2 mg/kg is above the river protection lookup value of 1.0 mg/kg. However, selenium is not a product of
any known processes related to reactor operations and examination of the 100-D-106 data has concluded that the selenium
concentration reported is due to the natural mineralogy found in the sample matrix and not to any type of waste disposal or
man-made contamination. Also, the depth of the excavation at this location is believed to have reached native soil and there is
no known use or disposal of selenium in the 100 Area. Furthermore, a detailed calculation for the single selenium hit
(1.2 mg/kg) slightly in excess of the soil cleanup level to be protective of the Columbia River (1.0 mg/kg) is not believed to be
necessary. Therefore, it is concluded the selenium concentrations at the 100-D-106 waste site meet the remedial action
objectives established in the 100 Area RDR/RAWP (DOE-RL 2009b).
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996).

-- = not applicable
BG = background
COPC = contaminant of potential concern
DDT = dichlorodiphenyltrichloroethane
RAG = remedial action goal
RDL = required detection limit
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)
TPH = total petroleum hydrocarbons
WAC = Washington Administrative Code

The complete laboratory results for all constituents are stored in a Washington Closure Hanford
project-specific database prior to archival in the Hanford Environmental Information System and
are presented in Waste Site Cleanup Verification 95% UCL Calculations in Appendix B of this
remaining sites verification package.
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DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-D-106 waste site achieve
the applicable RAGs 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/RAWP
(DOE-RL 2009b).

Attainment of Nonradionuclide RAGs

Tables 3, 4, and 5 compare the cleanup verification sample values for the 1 00-D- 106 waste site
excavation, SPA, and focused samples to the applicable soil RAGs for direct exposure,
protection of groundwater, and protection of the Columbia River. All COPCs were quantified
below direct exposure RAGs.

Selenium and zinc are present at maximum concentrations above soil RAGs for groundwater
and/or Columbia River protection in Table 5. However, based on RESidual RADioactivity
(RESRAD) modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b),
it is predicted that zinc will not migrate more than 1.8 m (5.9 ft) vertically in 1,000 years based
on the distribution coefficient of zinc of 30 mL/g. The distance to groundwater from the bottom
of the excavation area is approximately 12.6 m (41.3 ft); therefore, the residual concentrations of
zinc at the 100-D-106 waste site are predicted to be protective of groundwater and the
Columbia River.

Selenium was detected at a concentration of 1.2 mg/kg at focused sample location FS-3 at 4.4 m
(10 ft) bgs where a french drain had been removed. The selenium concentration of 1.2 mg/kg is
above the river protection lookup value of 1.0 mg/kg. Selenium is not a product of any known
processes related to reactor operations. Examination of the 100-D-106 data has concluded that
the selenium concentration reported is due to the natural mineralogy found in the sample matrix
and not to any type of waste disposal or man-made contamination. Also, the depth of the
excavation at this location is believed to have reached native soil and there is no known use or
disposal of selenium in the 100 Area. Furthermore, a detailed calculation for the single selenium
hit (1.2 mg/kg) slightly in excess of the soil cleanup level to be protective of the Columbia River
(1.0 mg/kg) is not believed to be necessary. Therefore, it is concluded the selenium
concentrations at the 1 00-D- 106 waste site meet the RAOs established in the 100 Area
RDR/RAWP (DOE-RL 2009b).

Three-Part Test for Nonradionuclides

A RAG requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test, which
consists of the following criteria: (1) the cleanup verification 95% UCL value must be less than
the cleanup level, (2) no single detection shall exceed two times the cleanup criteria, and (3) the
percentage of samples exceeding the cleanup criteria must be less than 10% of the data set.

The application of the three-part test for the 100-D- 106 waste site is included in the
100-D-106 Waste Site Cleanup Verification 95% UCL Calculation in Appendix B of this
remaining sites verification package, where half or more of the data set was detected. The results
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of this evaluation indicate that residual COPC concentrations pass the three-part test in
comparison against applicable RAGs.

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 all applicable RAGs; therefore, the residual concentrations of all COPCs in Tables 3 and
4 at the 100-D- 106 waste site 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 an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10- , and a cumulative carcinogenic risk of less than 1 x 10-5. For the 100-D- 106 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background. All individual
hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard
quotient for those noncarcinogenic constituents above background or detected levels is
1.4 x 10-2, which is less than 1.0. The individual carcinogenic risk values for the carcinogenic
constituents detected above background are less than 1 x 10-6 and the cumulative carcinogenic
risk value is 2.2 x 10-7, which is less than x 10- . The 100-D-106 waste site meets the
requirements for the direct contact hazard quotient and excess carcinogenic risk as identified in
the 100 Area RDR/RAWP (DOE-RL 2009b).

Nonradionuclide Groundwater Hazard Quotient and
Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 1 00-D- 106 waste site included a calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection
for nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 x 10-6, and a cumulative excess
carcinogenic risk of less than I x 10-5. Risk values were calculated for constituents that were
detected at concentrations above Hanford Site or Washington State background values or for
which there is no background value. In addition, the soil-partitioning coefficients for these
contaminants must be less than that necessary to show no migration to groundwater in
1,000 years based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP
(DOE-RL 2009b). Based on this model and a vadose zone of approximately 12.6 m (41.3 ft) in
thickness, a distribution coefficient of 5.8 or greater is required to show no predicted migration
to groundwater in 1,000 years. All individual hazard quotients for noncarcinogenic constituents
are less than 1.0. The cumulative hazard quotient for the 100-D-106 waste site is 3.2 x 10-1,
which is less than 1.0. No carcinogenic constituents met the criteria for groundwater protection
evaluation at the 100-D- 106 waste site; therefore, no calculations of excess carcinogenic risk
were performed and nonradionuclide risk requirements related to groundwater are met.
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DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2014b), the field logbook (WCH 2014a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

The DQA for the 1 00-D- 106 waste site established that the data are of the right type, quality, and
quantity to support site closeout decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site verification. The
cleanup verification sample analytical data are stored in a Washington Closure Hanford
project-specific database for data evaluation prior to archival in the Hanford Environmental
Information System and are summarized in Appendix B. The detailed DQA is presented in
Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 1 00-D-106 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed, and evaluation of the analytical results indicates that the residual concentrations of
COPCs at the site meet the RAOs for direct exposure, groundwater protection, and river
protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 1 00-D- 106 waste site to Interim Closed Out. Contamination above direct exposure levels
was not observed in the shallow zone soils and is concluded to not exist in deep zone soils.
Institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the sites
are not required.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

CALCULATIONS
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APPENDIX B

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 Calculations,"
Washington Closure Hanford, Richland, Washington. The following calculations are provided in

this appendix:

100-D-106 Waste Site Cleanup Verification 95% UCL Calculations, 010OD-CA-V0552, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
01OOD-CA-V0553, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 010OD-CA-V0554, 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: 1 00-D Area Closure Operations Job No. 14655

Area: 100-D

Discipline: Environmental *Calculation No: OIOOD-CA-V0552

Subject: 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations

Computer Program: Excel Program No: Excel 2010

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

Committed Calculation Preliminary [] Superseded [| Voided [M

Cover =1Rev. ~Sheets Nubes 2rg0tr Cekt evee prvl Dt

0 Sh.L =20 11 B. Berezovsw .Je SG.lson
_____ Total 42' a ll ___

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Cafc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET

Originator 1. B. Berezovskiy Date 09/22/14 Calc. No. 0100D-CA-V0552 Rev. No. 0

Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14

Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 1 of 20

1 Summary
2
3
4 Purpose:
5 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site.

6 Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test

7 for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each

8 contaminant of concem (COC) and contaminant of potential concem (COPC), as necessary.
9
10 Table of Contents:
11 Sheets 1 to 5 - Calculation Sheet Summary
12 Sheets 6 to 13 - Calculation Sheet Verification Data - Excavation and Staging Pile Area
13 Sheets 14 to 18 - Ecology Software (MTCAStat) Results
14 Sheets 19 to 20 - Calculation Sheet - Duplicate Analysis
15 Attachment 1 - 100-D-106 Waste Site, Verification Sampling Results (21 pages).
16
17 Given/References:
18 1) Sample Results (Attachment 1).
19 2) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S.
20 Department of Energy, Richland Operations Office, Richland, Washington.
21 3) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
22 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
23 4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of

24 Ecology, Olympia, Washington.
25 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data

with Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of
27E
28 Ecology, Olympia, Washington.
29 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,

30 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
31 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim

32 Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.

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

34
3 Solution:
36 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-

37 RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-

38 740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and

39 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification

40 Package (RSVP).
41
42 Calculation Description:
43 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from
44 the 100-D-106 waste site. The data were entered into an EXCEL 2010 spreadsheet and calculations performed by using
45 the built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in

46 accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in

47 evaluation of data quality within the RSVP for this site.
48
49 Methodology:
50 The 100-D-106 waste site underwent statistical sampling. The 100-D-106 waste site has two decision units for verification
51 sampling, consisting of excavation and staging pile area. In addition, three focused samples were collected for verifiication
52 sampling purposes.
53
54
55
56
57
58
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Washington Closure Hanford CALCULATION SHEET

Originator 1. B. Berezovskiy Date 09/22/14 CaIc. No. 01D-CA-V055 Rev. No. 0
Project 100-0 Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09(22/14
Subject 100-0-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 20

1 Summary (continued)
2 Methodology, continued:
3
4 For nonradioactive analytes with 550% of the data below detection limits, the statistical value calculated to evaluate the effectiveness
5 of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as determined by direct
6 inspection of the sample results (Attachment 1), the maximum detected value for the data set is used instead of the 95% UCL, and
7 no further calculations are performed for those data sets. For convenience, these maximum detected values are included in the
8 summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections. Calculated cleanup levels
9 are not available in Ecology (2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's
10 Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk
11 evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs
12 and are also not included in these calculations.
13
14 All nonradionuclide data reported as being undetected are set to Y2 the detection limit value for calculation of the statistics (Ecology
15 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after
16 adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done using the reported
17 value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in
19 the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data
19 set, after adjustments for censored data as described above.
20

21 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and
22 the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n< 10), the
23 calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For nonradionuclide data
24 sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software (Ecology 1993). Due
26 to differences in addressing censored data between the RDR/RAWP (DOE-RL 2009b) and MTCAStat coding and due to a limitation

27 in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for censored data

28 are performed before software input and the resulting data set treated as uncensored.
29
30 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines it:
31 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,
32 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,
33 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
34
35 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are
36 greater than 5 times the target detection limit (TDL). The TDLs are pre-determined values for analytical methods and constituents
37 with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs for identified methods
38 based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the methods based analytes. TDLs
39 not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of the attached sample data
40 showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not
41 performed. The RPD calculations use the following formula:
42
43 RPD =[ IM-S((M+S)/2)]*100
44
45 where, M = Main Sample Value S = Split (or duplicate) Sample Value
46
47 For quality assurance/quality control (OA/OC) split and duplicate RPD calculations, a value less than 30% indicates the data compare
48 favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
49 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at less
50 than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary
51 and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed.
52 Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.
53
54
55
56
57
58
59
60
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Washington Closure Hanford CALCULATION SHEET

Originator I. B. Berezovskiy Date 09/22/14 Calc. No. 0100D-CA-52 Rev. No. 0
Project 100-0 Area Closure Operations Job No. 14655 Checked R- J. Nielso Date 09/22/14
Subject 100-0-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 3 of 20

1 Summary (continued)
2
3 QUAUFIIER LIST
4
5 B = Estimated result. Result is less than the RL, but greater than MDL
6 C= Sample was </= 5X the blank concentration
7 J estimate
8 M = sample duplicate precision not met-
9 N recovery is outside control limits
10 R rejected
11 U = undetected
12 X = > 40% difference between primary and confinnation detector results.
13
14
15 ACRONYM LIST
16
17 -- = not applicable
18 DE = direct exposure
19 EXC = excavation
20 FS = fosused sample
21 GW groundwater
22 MDL= method detection limit
23 MTCA = Model Toxics Control Act
24 NA = not applicable
25 POL = practical quantitation limit
26 Q = qualifier
27 QA/OC = quality assurance/quality control
28 RAG = remedial action goal
29 RDR/RAWP = remedial design reportlremedial action work plan
30 RESRAD = RESidual RADioactivity (dose model)
31 RPD = relative percent difference
32 RSVP = remaining sites verification package
33 SAP = sampling and analysis plan
34 SPA = staging pile area
35 SVOA = semivolatile organic analysis
36 TDL = target detection limit
37 UCL = upper confidence limit
38 WAC = Washington Administrative Code
39
40
41
42
43
44
45
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Washington Closury Hanford CALCULATION SHEET

Originator I. B. Berezovskiy Date 09/22/14 Calc. No. 0OOD-CA-VO552 Rev. No. 0
Project 100-0 Area Closureperations Job No. 14655 Checked R. J. Nielson Date 09/22/14
Subject 100-0-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 4 of 20

2 Results-
:3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the
4 excavation, staging pile area, the WAG 173-340-740(7)(e) 3-part lest evaluation, and the APO calculations, and are for use in
s risk analysis and the RSVP for this site,
6
7
8 Results Summary - Excavation'
9 EXC SPA FS

10 Anallyte 95% UCL Maximum 95% UCL Maximum Maximum Units
Result Result Result Result Result

11 Antimony -- 0.44 0.74 - 0.35 mq/kg
12 Arsenic 3.8 -- 3.0 _ - 3.6 mq/kg
13 Barium 74.9 56.9 61.1 mg/kg
14 Beryllium 0,20 0.15 -* 0.32 mg/kg
1 BEoron 210 -- 0.87 - 1.8 mq/
16 Cadmium - 016 -- -. 0.12 mg/Kg
17 Chromium 11.8 - 5-7 11.5 mgkg
18 Cobalt 5.8 - 106 -- 5.9 mg/kg
19 Copper 12.5 - 15. 13.4 mcikg
20 Hexavalent chromium 00290 - .321 0.188 mg/kg
21 Lead 5.6 -- 4.9 __ 5.9 mg/kg
22 Manganese 253 - 326 27 mg/kg
23 Mercury - 0.0076 0.0079 mg/kg
24 Molybdenum -- 0.58 -- 0.78 0.55 mg/kg
25 Nickel 11.1 87 - 11.7 mg/kg
26 Selenium -- 0.81 - -- 1.2 mpikg
27 Vanadium 32.8 66.3 35.5 mg/kg
28 Zinc 46.4 - 46.2 147 mg/kg
29 Chloride 16.4 *- 91.1 7,4 mg/kg
30 Fluoride -- _ 0.94 4 -mkg
31 Nitrogen in Nitrate 3.2 - 13.4 1.3 m/k
32 Nitrogen in Nitrite and Nitrate 4.0 14.1 0.92 mqkg
33 Sulfate 37.5 78.4 8.6 mythq
34 TPH - diesel range -- - - 12m
35 TPH - diesel range extended - 29 mq
36 Benzo(a)anthracene - 0.012 -.-- -- mg/kg
37 Benzo(a}pyrene -- 0.0075 - - - mkg
38 Chrysene -- 0.010 -- m g
39- -- - - 0 050 mogg
40 Fluoranthene 0019 - -- mg/k-
41 Pyrene 0. O015 - -/kg
42 Dichlorodiphenyldichloroethy ene - 0.00051 * -- m./kg
43 Dichiorodiphenytrchlorethane 0.0014 -- 0.0010 mq/kg
44 apha-Chlordane- - 0.0038 m
45 gamma-Chlordane - -- 0.0039 mp/kg
46 3-Part Test Evaluation
47 EXC SPA
48 95% UCL or Maximum > Cleanup Limit? NO NO NO NO
49 > 10% above Cleanup Limit' NO NO NO NO
50 Any sample > 2x Cleanup Limit? NO NO NO NO
51 The 95% UCL result or maximum value, depending on data censorship, as described in the methodology section.
52
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Originator I. B. Berezovskiy Date 09/22/14 Calc. No. O100D-CA-VO552 Rev. No. 0
Project 100-0 Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14
Subject 100-0-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 5 of 20

1
2 Results:
3 The results presented in the tables that follow include the summary of the results of the 95% UCL
4 calculations for the excavation, staging pile area, the WAC 173-340-740(7)(e) 3-part test
5 evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site.
6
7
8
9 Relative Percent Difference Results and QA/QC Analysis*

10 Analyte Duplicate Analysis
11 Excavation Staging Pile Area
12 Aluminum 3.6% 10.5%
13 Barium 8.4% 19.6%
14 Calcium 5.1% 1.9%
15 Chromium 0.9%
16 Copper 8.1% 2.9%
17 Iron 0.0% 2.7%
18 Magnesium __ 2.8% 6.8%
19 Manganese 2.1% 7.1%
20 Silicon 18.9% 33.6%
21 Sodium -- 7.9%
22 Vanadium 1.0% 4_4,.5%
23 Zinc 5.5% 21.5%
24 Chloride 2.1% 8.7%
25 Nitrogen in nitrate -- 1.1%
26 Nitrogen in nitrite and 6.9%

nitrate
27 a RPD listed where result produced, based on criteria. If RPO not
28 required, no value is listed. The significance of the reported RPD
29 values, including values greater than 30%, is addressed in the data
30 quality assessment section of the RSVP.
31
32
33
34
35
36
37
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CALCULATION SHEET
Washington Closure Hanford

Originator 1. B. Berezovskiy Date 09/22/14 Calc. No. O100D-CA-VO552 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14

Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 6 of 20

1 100-D-106 Waste Site Statistical Calculations
2c Veitcon Data_-_xcavation
3 Sample Sample Sample Arsenic Barium__ Beryllum Boron Chromium Cobalt Co Hexavalent Chromium Lead

4 Area Number Date mgk-0 -POL MC/g 1O mcA/kj 0 POL mfk~g 1 0 POL m~~ Q1 POL mg/kg a POL mgk O j~gj Q POL mgkg Q O
5 EXC-1 J1TWC8 7/22/14 3.2 059 068 0.87 10.8 5.6 8.1

6kp Duplcat of9 027 .5
6 J1W8 J1TWFl 7/22/14 2.8 - 0.61 54.5 0.070 0.19 0.031 11 B 09 10. 9- 0.054 5. X 0.093 10.7 0.20 0.2015134 '} .5J1TWC8 - _ - 0.5 13.4 t
7 EXC-2 iW 9 72/4 426.....7__- 1TC /2/4 420.57__ .7 0.066 0.19 0.029 1.6 B 0.85 12.1 X 0.050 5.5 X 0087 12.2 .9 025 _ 0.155 3.802

EX-3 J1WD 72214 3.9 0.63 60 1 - 03 00 0031~ 15 B0 18 TO X 0.055 5.6 X 0.095 12.1 02 22015 48028 EXC-3 JTD /21 -
EXC-4 JiTWD1 7/22/14 3.4 0.56 1 0.19 0.028 X 0049 0.18 0.316 0.155 5.1

10 EXC-5 1W23.66.7-5.5-58 
X 004 1.

10 EX- 1W2 7/22/14 _ 05 565. .65 0.18 0.028 12 B 0.84 10.4 X 0.050 5.4 1 X 0.086 10.1 0.19 0.311 __0.155 4.02
11 EXC-6 1W3 72/411 B 02 1.______S__9 __6 -1- X 0.-- _~-~- T7- I I i__.. . __-015L~--

11 EC6 1W3 /214 39. 0.62 55.3 0.071 0.18 B 0.031 11 B 02X 0.056.-004 1.6__ .0 .0 .55 ~_ 02
12 EC-7 J1TD4 /2214 .5 04 6.4 __0.04 021 032 3 B 0.9 ---- X- 00695. X0.094110.20 021 .20.24 00.15546 30.212 EXC-7- 

-

13 EXC-8 JTW 7/22/14 3.5 0.61 601 .070 01 0.031 1.1 B 0.91 11.3 X 0054 5.7 X 0.20 021014 EXC- 1W6 72/4 4000 6. 06 .9j 03 . .9 1.1 X 0.053 5.5 X i0.0913 1. 0.20 0.'21 U315 .08 __ 0215T 2X-1 J fND 72/4 4. .8 6. .6 .18 p001_ 1.1 B 0.86 1.9101 55 X 0.8 27 __ 01 0211015360214 EXC-9-

16 EXC-11 J1TWD 7/22114 3.7 064 5 0.074 0.19 0.032 1 09 1 X 0.057 6.4 0 3177 EX-1
18 EXC-13 1V D /21 . .8 6 . .2 .6 1. 0 111. . 2 02 .5 .

17 EXC-11 J1TWD8 7/22/14 33 0.64 5911 0074 0-20 0.032 4.8 B 0.96 108 X 0057 5.6 X 0.097 11.6 021
J1TWF 7/22/14 3074 0.20 0031 1.1 .9 9.8 X 0055 5.5 X 0.097 9. 0.21 0 1 0.155 4

EXC-13 J1TWC9 7/22/14 3.--- --

19

21 Sample Sample Sample Arsenic Banium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium Lead
22 Area Number Date ___ ___qk__ _ _mkg ~ ____m mg/kg ____ g ________ k _ mgk m__ __ru

J1TWDO /221

J1TWD2/ 7/22/14 30 0.19 10.9 5.6 11 0.348 10.8

23 EXC-1 J1TWD3 7/22/14. _ . __ __ --.-

24 EXC-2 J1TWC9 7/22/14 2 - 6. 0.19 1. 12.1

J1TWD6 147/22/14

25 EXC-3 J1TWD7 7/22/14 3.9 0.20 1.8 12.1 0.292

26 EXC-4 J1TWD8 7/2/14 -d410

26 EXC-4 J1TWD9 7/22/14 3.4 1 .-- 0.19 16.6 0.3 5.1
27 EX- JTD2 7221 3656.5 __0. 18 1.2 104 F_ . _ Oi -0.311 ___ 4.8 _

8 EXC-6 J1TWD3 7/22/14 3.9 ---- 5.3 0.18 1.20  
3.8

29 EXC-7 J1TWD4 7/22/14 3.5 0 659 60.4 0.06 O.1 0.02 1.3 8._ 11.1 0.5 5.7 X 08 11.1 0.9 0.294 46 _ 0.24

2_80.6_545_00700_1_0_31__1__0.1_1.9 _0.54 .5 0.093 107 0.0 04 1 0.15 3. 0.25_

30 EXC-8 J4TW.2/0.5 60.1 0 6 0.19 21 6 1 .3 X 0 5.7 X 008 1 .9 0.1 0.2 31 03 - -155 3.8 0 .23

3. .3 6.1 003 020001 15 8 4 1. X 05 009 12.1 0.21 029 0.53.8 02

31 EXC-9 J1TW06 7/22/14 4.0 62.3 0.19 0.028 1.2 8 . 83 . 12.1 X 0 5 8 X 0 8 1 . 0.18 016 00155 -5.0 0

7EXC-10 JTWD7 61.7 0.18 0028 1.1 B 08 106 1.2 5 11.32.7 0.1 3.6 0
33 0.2JTWD8 55.3 . 0.20 B 0_ 1 10.7 6.4 X 0 11.6 0.20 0.231 3.7 0

4EXC-12 J1TWD9 7 07 0.25 0 3 18 B 0.9 10.8 X 56 X 010 0078 4.0 026

4.0 0.5 612/7 0.64.8 .2.1 B 08 112 X 0 51 556 X10812.7 049..2103.70 6i597 007 0.20_ 0.03 1 _1 _ 0_96 10_7 X 05 . X .9 11.6r1  0.21 0.3 0.55 3.02

35 EXC-13 J1TWFO 7/22/14 3.1 63.2 0 072___ 0.20 0 031_-- 1.1 B 0_93 9.8 X __O_05 5.5 X 0.095 9.5 0.21 0.334 0.155 3.4 0_26
36 Statistical Computations n D a_9.8_5.5_+0.334

37 Sample_ Sample_ Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium Lead

Lredtse(n?-1)ueLreaaenaoLarge data set (n a 10), Large data set (n a 10), Large data set (n a 10), Large data set (n 10) Lagnrma anda norma (nra n nra 0, Largordaltan senora 0, Largormaan noma
38 95% UC based onLarg dTata t (onora lognormal and normal lognormal and normal lognormal and normal ueMC~a onra onra n oml lgomladnra onra n oml lgomla

38 95% UCL based ont iion.ra distribution rejected, use distribution rejected, use distribution rejected, use us TAttlgoml distribution rejected, use distribution rejected, use distribution rejected, use distribution relee, us

39Nz-statistic. z-statistic. z-statistic. distribution. Z-statistic. Z-staisti. z-statistic. zsai
3 EXC-1 J1TWF1 N1 13 13 013 13 1 13 3 10.9 5.6 13 0.348 13 8

4 EXn J1W9 72/4 07i96 15229

40'X- ____ __ %Detection-l-imit 0%15-14 0/ 0 0% o. _ 0o 15%% __ 0/

41 EXC-4 J1TWD 7/22/14M 3.6 100 0219 1. 13.8 56 11.7
42 EXC-5 Standard deviation 03. 55 0.01 1 20.25 1.1 0 3417 8

43 EXC-6 95D 7/22/14 3.8 55. 0.20 1 1 11.6 5.8 12.5 0.290 3 5.

32 EC10 JT D7 72/ 4 4.06.018 131.28 . 12.76044 EXCximumTD8 value1 4.2 _ 59 17____ 0.250 ___ 4.81___ 13.87 6.4 - ____ _0.4231 _ ____ 3.4

45 ~Most Stringent Cleanup Limit for W&RvrG&Rie0.2G
45nonradionuclide and RAG type 20 DE, GW & River 200 GW Protection 1.51 GWot&cRiver 320 GW Protection 18.5 ProtecRiver 15.7 GW Protection 22.0 River Protection 2 River Protection 10.2Pro Statisticaltomputations

46 WAC 173-340 3-PART TEST
47 95% UCL > Cleanup Limit? NA ------- NA _ __ NA __NO -- - ---- NA ___ NA ____NA- - __ __ NO _ _ NO.
48 > 10% above Cleanup Limit? ___NA NA NA NO__ NA _ NO____

49 Any Sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NO NO

Because all values are Because all values are Because all values are The data set meets the 3- Because all values are Because all values are below Because all values are below The data set m(n 10)

50 WAC 173-340 Compliance? below background (6.5 below bckground (132 below background (1.51 part test criteria when below background (18.5 background (15.7 mg) the background (22.0 mg/kg) the The data set meets the 3-partr
mg/kg) the WAC 173-3403s mg/kg) the WA u 173-340 mg/kg) the WAC 173-340 compared to the most mg/kg) the WA 173-340 WAC 173-340 3-part test is WA 173-340 3-part test is test criteria when compared to dpariten rte, e

part test is not required. 3-part testis not required. 3-part test is not required. stringent RAG 3-part test is not required. not required. not required. the most stringent RAG. s tatihetMostinin SitesV trintge C ut RReminngSiesVe~fcaio Pckgefo te(m 0D-0/k10g)D PrtcionfletPplnsWseSt



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator I. B. BerezovskiY Date 09/22/14 Calc. No. 01000-CA-V05 2 Rev. No. 0Project 100-D Area Closure peration Job No. 14655 Checked R. J. Nielson Date 09/2214
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 714 20

1 100-D-106 Waste Site Statistical Calculations
2 Verification Data - Excavation ________________

3 Sample Sample Sample Manganese Nickel Vanadium Zinc Chloride Nitrogen in nitrate Nitrogen in nitrite and Sulfate4 Are Dat m PO POL- _____ _____nitrateSuat4 __Area_ Number Date9 m 0 POL _____IPI g/gT0 CL mgk P01 mak OF POL mg/kg POI mq~g POL mg 10 POLS EC1 JTC 7/21 24009 11. [310.1 0.084 29.8 X r 0.35 29.0 M 219 B 0.31 0.94 0.36 40.4 M 1.7Du lc t f--- _ _
6 JiTWC8 J1TWF1 7/22/14 236 0.093 10.7 X 0.11 31.6 0.087 315 X 0.37 28.4 N 2.0 1.9 B 0.31 0.36 U 0.36 148 MN
7 EXC-2 J1TWC9 7/22/14 253 0.087 11.8 X 0.11 30.9 0.081 86.1 X 034 10.5 1.9 6.6M 17
8 EXC-3 J1TWDO 7/22/14 255 0.095 10.2 X 0.12 32.7 0.090 35.7 0.38 19.5 19 292 51. 167
9 EXC-4 JiTWD1 7/22/14 269- -0.084 11.8 X 0.10 32.3 1 0.079 67.0 0.34 12.2 2.0 18 B 0.31 1.5 0.36 27.3 1.7

10 EXC-5 J1TWD2 7/22/14 249 0.086 9.6 X 0.11 32.4 0081 306 034 1. 19 40 B 03 4.7 27 1
11 EXC-6 J1TWD3 7/22/14 245 0094 11. 0.12 31.6 0088 29.7 6X 0.37 03029O3.38 35. 16
12 EXC-7 J1TWD4 7/22/14 249 0.097 10.7 X 0 12 31.8 09 31.11X339629 30. 160091. 31.1 X 03 86_0.36 16.5
13 EXC-10 J1TWD7 7/22/14 254 0.03 10.67 0.11 3.9 0087 31.1 X 0.37 13.8 B 0.32 1.1 36 35.5 17
14 EXC-9 J1T WD6 7/22114 239 .... 3. 091 11.3 X 0.11 29.3 0,086 32 3 .2 -1.9 -1. B_ 0 6-651.6
16 EXC-11 J1TWD7 7/22/14 238 0.088 10.7 X 0.11 30.9 0083 30.1 X 0.35 11.1 20 0.36 24.2 16
16 EXC-1 JiTWD8 7/22/14 251 0.097 -05 0.12 35.9 0.092 31.7 -0 1913424 EXC-12 JiTWC9 0/36 216

2 EX3 JiWO 7/22/14669----

7 EXC- J1TWD 7/22/147 10.3 X 012 323 0092 X32.6-__ X 0,9 79.6 22 B 0.0 603 10.9 1.618 EXC-13 JITWF 7/22/14 238 0 9 30.6 08 305 02. 819 EXC17 J1TWO 7/22/14
20 Statistical Computation Input D a_____________________

21 Sample Sample Sample Manganese Nickel Vanadium Zinc Chloride Nitrogen in nitrate Nitrogen in nitrite andSuft
22 Area Number Date mg/kg _____l/ko~ mgk mgflgmlk nitrateSuat

3 EXC-8 J1TWD5 147/22/14

23 EX -1J ITW C8 /2 / 4 23 0 31.5 30.7 28.7 1.9 0.56 27.6

31 EXC9 J1TWD6 7/2 14'

2 EXC-2 JiTWC7 7/22/14 253 11 30 86 5.25 EXC-3 J1TWD8 7/22/14.2 
_ - 1 6 4 - -2.3 2 5126 EXC-1 JiTWDO 7/22/14 269 11 36725_ 

.74 1.87 19.5_ 1.5 5 27.3-27 EXC- J1TWD 7/22/14 24 94 0-366297.
2 7 E C 5 1 W 2 / 2 F 1 - 2 5 1 0- 26 -3 2 4 75 T 1 9 .5 50 1. 3 5 .

EXC-6 J1TWD3 7/22/14 245 1 2 3.029 EXC-7 J1TWD4 7/22/14 249 __ _~_ 18__ 10. 311308625- 311.530 EXC-8 Jill//O 7/22/14 2541 - ---- 2.5 3.1-.. 1..--6.5- _____ ____ I-36tatsti10c6 C3o3 mt 11 331 EC9 J1TWD6 7/22/14 -"239 ___ 11.3 __ 29.3 -i_32.2 .9 . 5 --T-- __32 EXC-1 -J1TWD7 7/22/14 -236- __ 10.7 30. 30-1 -____-2.7 3.-__ 2 _-~i33 EXC-11 J1TD8 7/22/ 14 251~ ----- 10.5 1 M-__ 59- T ___ .7. __ 174_ 21__ 24 . __21
34 EXC-12 J1D 7/2/4 257) __ 10.3 32342.3.87922__ 

___ __ 1
35 EXC-13 J1TWFO 7/22/14 -. 238j 4______ 953. ___ 05____ 1. . .36 Statistical Computations 2.1________~____________ . ____________

37 Manganese Nickel Vanadium Zinc Chloride Nitrogen in nitrate Nitrogen in nitrite and
nitrate Sulfate

Large data set (n a 10). use Large data set (n a 10), Large data set (n a 10). Large data set (n a 10) Large data set (na 10 Large data set (na 10)
38 95% UCL based on MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal and normal use MTCAStat I lognormal and normal Large data set (n 10), use Large data set (n a 10) use

distribution rejected, use sII ognormal distribution rejected, use MTCAStat lognormal MTCAStat lognormaldistribution, distribution,. distributiondistribu itionr cted usiuin dsrbto. itiuin_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ z -s t a t i s t i c . d i s t r i b u t i o nz -s t a t i s t i c . d i s t r i b u t i o n . d i s t r i b u t i o n .
3 9 U L oN 13 13 13 13

MsStignclauLiit r513 5135

40 nonrad % < Detection imit 0%c n 1 0% 1%GW Protect River41 WAC 173-3 4 740 32.0 38.4 10 0%42 __ St-andard deviation 9.4 ___ 0.71 1.6 17.4 57 4 l-6__ __ ~ 2.
43 95% UCL Cen NA NA N N 1.3O.48>10%eaboveC1.u32.8 46.4 UmtN 16.4 AAN7N5AN 

NA NA44 Maximum le 269 11.8 , 86.1 -2906.65.51

Most Stringent Cleanup Limit for GW River45 nonradionuclidle and RAG type 512 GW Protection 19.1 Protection 85.1 GW Protection 67.8 Prtcin 25000 GW Protection 1000 GW Protection 1000 GW Protection 250 GWPoetn

46 WAC 173-340 3-PART TEST (gk)Poeto 
50 WPoeto

47 95% UCL > Cleanup Limit? NA _NA NA NO NA NA48 > 10% above Cleanup Limit? NA aluesNA aaru
49 Any sample > 2X Cleanup Limit' NA- NA NO -- A -NA---- ___ _____--_______ - NA

NONA -NA- - NA _ NA -- -Because all values are Because all values are Because all valu es are The data set meets the 3- Because all values are Because all values are below IBecause all values are below Because all values are below
50 WAC 173-340 Compliance? below background (512 below background (19.1 below background (85.1 part test criteria when below background (100 background (11.8mg/kg) the background (11.8 maavkg) the background (237 mgkg) the

mg/kg) the WAC 173 3403 mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 compared to the most mg/kg) the WAC 173-340 WAC 173-340 3-part test is WAC 173d340 3-part test is WAC 173-340 3-part test is not
51part test is not required. I3-part est is not required. 3-part test is not required. stringent RAG. 3-part test is not required. not required. not required. required.

51
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET
Washington Closure Hanford

Originator I. B. Berezovskiy N Date 09/25/14 CaIc. No. 01OOD-CA-VO552 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/25/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 8 of 20

1 10-D-106 Waste Site Maximum Calculations
2 Verification Data - Excavation
3 Sample Sample Sample Antimony Cadmium Molybdenum Selenium Fluoride Benzo(a)anthracene Benzo(a)pyrene
4 Area Number Date gtg 00 POL mk a POL m POL Ig/i 1]0IrfPL u g 0 POL uglkg [ POL
5 EXC-I J ITWC8 7/22/14 0.34 U 0.34 0037 U 0.037 0.58 B 0.23 0.79 BM 077 0.81 N 0.81 3.1 U 3.1 6.2 U 82
6 Duplicate of JITWC8 ITI 7/22/14 0.35 U 0.35 0.038 U 0.038 024 U 024 0.80 U 0.80 0.80 UN 0.80 12 7.6 J 3

_____ /22/1 0.43 BV 0.33 0.11i..3 .7 B 0.3 08 7 .4 i0032~ i i
EXC-2 11TWC9 7/2/6 - __- 0 - 3.2 64 U 6.4

8 EXC-3 JITWD0 7039 0.34 B 0.25 0 082 U 082 0.82
7/21 .4 -6-1 --- I (;77 31- U---.- 31 6.2 U__6.2

9 EXC-4 JITWDI 7/22/14 0 U 3 0 B B 0.22 072 U U 080 3.1 U 3.1 6.2 U 62
10 EXC-5 JITWD2 7/22/14 0.44 B 033 0.035 U 0.035 0.22 U 022 0.74 U 074 0.78 U 0.78 3.0 .0 6.1 U 6.1
11 EXC-6 JITWD3 7/22/14 0.36 U 036 0.039 U 0039 024 U 0.24 0.81 U 081 0.76 U 0.76 3.1 U 3.1 6.2 U 6.2
12 EXC-7 JITWD4 7/22/14 037 U 0.37 0.040 U 0.040 0.25 U 025 0.83 U 0.83 0.82 U 0.82 3.1 U 3.1 6.2
13 EXC-8 ITWD5 7/22/14 - 35 U 0.35 0.038 U 0.038 0.24 U 0 U 0.86 B 083 3.2 U 3.2 64 U 6.4
14 EXC-9 JITWD6 7/22/14 0.41 B 0.35 0.037 U 0.037 024 U 0.24 0.79 079 0.79 U 79 3.1 U 3.1 6.2 U 62
15 EXC-10 IITWD7 7/22/14 0.34 U 0.34 0036 U 0.036 0.23 U 023 076 0.76 0.77 U 0.77 3.1 U 3.1 6.2 U 62
16 FiXC-1I JITWDg 7/22/14 0.37 U 037 0.040 U 04.5.25 0.84 U 084 0.79 0
17 EXC- 12 -- JITWD9 7/22/14 0.37 U 0.37 0.040 U 0.040 025 U 0.25 0.84 U 0.84 078 U 078 32 U 1.3.2 6.4 U 6.4
18 EXC- 13 JTWTO 7/22/14 036 U 0.36 0.03 U 0.039 0.25 U 0.25 0.82 U 0.82 0.81 U 0.81 3.1 U 3.1 6.2 U 6.2
19 Statistical Computations ____________ __________

20 ___Antimony Cadmium Molybdenum Selenium Fluoride Benzo(a)anthracene Benzo a prene
21 % < Detection li-mit 69% 8-5%--__ 69% ___ 85% 77% 92%-92
22 I x20.44 0.16 0.58 0.81 0.94 12 7/7.6

Most Stringent Cleanup Limit for nonradlonuclide
23 and RAG type 5 GW & River 0.81 GW & River 8 1 96 GW 15 ug/kg GW & River 15 ug/kg GW & River

(mg/kg) unless otherwise noted Protection Protection GW Protection River Protection Protection Protection Protection
24 3-PART TEST
25 Maximum > Cleanup Uimit? NA NA __NO _ __NO ___NA NO NO
26 > 10% above Cleanup Limit?_ __ NA _ ____NA __NO NO ___NA ___ NO____ _ NO _

27 Any sample > 2X Cleanup Limit? NA NA NO NO NA NO NO

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

283Pr etCmlacbelow background (5 mg/kg) bcgon(08 /k)te part test criteria when part test criteria when below background (2.81 part test criteria when 3-part test criteria when
283Pr Ts oplacthe 3-part test is not baroun (0.81 mgkg th eqie compared to the most compared to the most mg/kg) the 3-part test is compared to the most compared to the most

reurd -atts sntrequired. stringent RAG. stringent RAG. not required. stringent RAG. stringent RAG.

Remaining Sites Verification Package for the 100-D-106; 160 7-DJ Influent Pipelines Waste Site Bi



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Washington Closure Hanford MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator I. B. Berezovskiy Date 09/22/14 Calc. No. OlOOD-CA-VO55 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked .0 CNielson Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 9 of 20

1 100-D-106 Waste Site Maximum Calculations
2 Verification Data - Excavation

3 Sample Sample Sample Chrysene Fluoranthene Pyrene 4,4'- DDE 4,4'- DDT
4 Area Number Date u/kg 0 POL ukg 0 POL uq/k 0 POL ucA/kg 0 POL uk 0 OL5 EXC- IJiITWC8 7/22/14 --- 4.7 U t 4.7 .__13 U 1 3 12 U 12 0.39! J 0.24 1.1 J 0.596 Duplicate ofJITWC8 JITWFI 7/22/14 10 J 4.8 19 J 13 15 J 12 0.51 J 0.23 1.4 JY 0.58
7 EXC-2 JiTWC9 7/22/14 4.8 U 4.8 13 U 13 12 U 12 0.22 U 0.22 0.55 U 0.558 EXC-3 JITWDO 7/22/14 4.7 U 4.7 13-- U 13 12 U 12 0.23 U 0.23 0.57 U 0.579 EXC-4 IITWDI 7/22/14 4.7 U 4.7 13 U 13 12 U 12 0.62 J 0 38 010 EXC-5 J I TWD2 7/22/14 4.6 U 4.6 12 U 12 11 U 11 0.24 U .5

11 EXC-6 JITWD3 7/22/14 4.7 U 4.7 13 U -_13 12 U 12 0.24 U 0.24 0.59 u 0.59
12 EXC-7 JlTWD4 7/22/14 4.7 U 4.7 13 U 13 12 U 12 0.22 U 022 055 U 0.55
13 EXC-8 JITWD5 7/22/14 4.9 U 4.9 13 U 13 12 U 12 0.24 U 0.24 0.58 -1-U -0.58
14 EXC-9 JITWD6 7/22/14 4.7 U 4.7 13 U 13 12 U ___ 12 -_0.22 U 0.22 0.55 U 0.5515 EXC-I0 JiTWD7 7/22/14 4.6 U 4.6 12 U 12 12 U 12 0.23 U 0.23 0.58 U 05816 EXC- II .H TWD8 7/22/14 4.8 U 4.8 13 U 13 1217 EXC-12 JITWD9_ 7/22/14 4.8 U 4.8 13 U 1 13 _ 12 {U 12 0.23 U 0.23 058 U 0518FXC- 13 J ItIWR) _ 7/22/14 4.6 U 1 4.6 12 U 12 12 U i 12 0.22 U 0.22 0.55 U 0.55
19 Statistical Computations

20 Chrysene Fluoranthene Pyrene Dichlorodiphenyl- Dichlorodiphenyl-
dichloroethylene trichloroethane

21_% <Detection limit 85% 85% 85% 77%22 Maximum value 10 19 15 o~ 1 h1.4
Most Stringent Cleanup Limit for nonradionuclide

23 and RAG type 100 River Protection 18000 River Protection 48000 3.3 River Protection 3.3 River
ug/kg GW Protection Protection

24 3-PART TEST
25 Maximum > Cleanup Limit? NO NO NO NO NO26 > 10% above Cleanup Limit? NO NO NO NO
27 Any sample > 2X Cleanup Limit? NO NO NO NO _ _ NO

The data set meets the 3- The data set meets the 3-part The data set meets the 3- The data set meets the 3- The data set meets the 3-
28 3-Part Test Compliance? part test criteria when test criteria when compared to part test criteria when part test criteria when part test criteria when

compared to the most the most stringent RAG. compared to the most compared to the most compared to the moststringent RAG. stringent RAG. stringent RAG. stringent RAG.

29

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site B-12



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanford

Originator I. B. Berezovskiy .SQb Date 09/22/14 CaIc. No. O100D-CA-V0552 Rev. No. 0
Project 100-0 Area Closure Operations Job No. 14655 Checked R. J. Nielson F-hJ Date 09/22/14

1 00-D-106 Waste Site Statistical Calculations Subject 1 00-0-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 10 of 20

2 Verification Data - Staging Pile Area
3 Sample Sample Sample Antimony Arsenic Barium Berlum Chromium Cobalt Coper lexavalent
4 Area Number Date Mgg a PG mgkg 0~ POL jm/ T-0 P01 *jnkgi 1 POL mgkg ~ i 0 P01 m/kg Q P0O mq9jq P0L mg/kg a 0

SA7 JWC 7//1 0. J 0.8 2.6 0.66 _50.2 X i0.076 0.11 BJO.033 4__5 X -0.058 10.1 -- r 0.10 142 0.22 0.7015SPA-7 JTC /61 ,2-JJ103809
6Duplicate of6 Dulct f J1TWC6 7/16/14 0.66 J 0.38 2.4 0.66 61.1 x 0.076 0.15 BJ 0.033 5.4 x 0.058 10.0 0.10 13,8 0.22 0.355015

J1 TWCO
7 SPA-1 7/16/14 1. 32 0.58 53.0 x 0.066 0.14 UNJ 0.140 50 x 0.051 119 0.44 17.2 0.95 0.155 U

-__________ --- 1- - -----..- x 0.056_ __.2_ 0.10__ 16: 0.21____ .315____ ______ ______ _________________8 SPA-2 JlTW97 7/16/14 076 1 0.37 3.4 0.64 53.5 x 0.074 0.15 [ BJ 0032 3 -0.056 9.
9 SPA-3 J1TW96 7/16/14 075 J 0.34 27 0.58 46.7 X 0.067 BJ 02 5
10 SPA-4 JlTW95 7/16/14 0.73 0.37 3 0.64 772 X 0.074 014 BJ 0.032 5.4
11 SPA-5 J1TW98 1.7 UJ 1 1.70 2.8 060 48.1 x 1 0069 0.15 UJ 0.150
12 SPA-6 J1TW99 7/16/14 0. 37 0.58 49.0 X 1 0.067 0.12 BJ 0 0.051 95 0.09 127 0.19 0.30
13 SPA-8 7/16/14 0.51 BJ 0, 3 2.7 -- 5 54.0 X 0.066 0.17 J _.2 6. . 0.05 0.2 0.09 14.6 0.19
14 SPA-9 J1TWC2 7/16/14 050 BJ 033 32 x 0.067 0.1 B4 0029 6. 0051 9.5 0.09 14.1 0.19 0.336

15 SPA-10 -/61 .9Q02 .515 J1TWC3 7/16/14 0.48 BJ 0.35 2.6 0.61 50.8 X 0.070 0.13 BJi .031 5.5 X 0.054 10 0.0 13.2 0.20 0.397 0.155
16 SPA-11 J1TWC4 7/16/14 0.6 J 0.34 2058 48.0 X 0.067 0.14 BJI .033 5.2 X 0.058-10.0 0.09 13.2 0.19 0.316 0.155J1TWC5 7/16/14 0. 8 0.35 2.4 0.62 46.7 X 0.071 0.12 BJ 0031 3.3 X 005 9.0 0.10 14.1 0.20 0.15 0.155
18 Statistical Computation Input Data ____________ _____________________________________________

19 Sample Sample Sample Antimony Arsenic Barium Beryllium Chromium Cobalt Copper Hexavale-nt Chrmu
20 Area Number Date ____ 9 ~ mk rngc~ m _____ mg/kg mgfkg______ mg/kg

J1TWC96 7/16/14 0.74 2.5 55.7 0.13 J 0 5.55 9.. 14.0 0.356

J1TW95 7161

21~~~~ PA7 JTC .i. i __---i -i----- - 5.0 ww_--_ __ _
22 SPA-I J1TW94 7/16/14 0.85 53.0 0.070 -- ,.-.---17.223 SPA-2 JiTW97 7/16/14 0.76 3-4 53.5 0.15 6.3 9.2 15 1 5
24 SPA-3 J1TW96 7/16/14 0.75 46.7_ ---46.7 - 0.13 55 -9.2 -33 -0.56
25 SPA-4 J1TW9 7/16/14 0.73 3.3 77.2 0.14 54 11.0 15.0 0.316

26 PAS 1TW8 /1/14 0.5 __48.1 i ___ 0.08 ____ 5.9 __12.3 _ __ 15.9 - _ _ 0.29
29 SPA- I JiTWC3 7/16/14 0.5 3.2 -5 9.530 SPA-6 J1TWC4 7/16/14 04 - 1-7 .016
1 SPA-2 7/16/14 0.5 [ .0 7 0.1 1. 13.2 0.315

0954 J3

32 SPA-10 JiTWOS 7/16/14 1 0.48 L- 46.7 BJ .23 9.0 1

311 SPA11 1TW4 716/4 + 0. 56 J
J1TWC5 7/16/14 03 .

1.70.

33 Statistical Computations0
34 __________________Antimony Arsenic Barium Beryllium Chromium Cobalt Copper Hexavalent Crmu

Large data set (n ? 10), use Large data set (n a 10), use Largnoa an enora ?0, Largnorata aen normal Large data set (n k 10), use Largnrmta aen normal Large data set (n ;t 10), use Lg aa nomls itebto

35 5%UGbaed n istaibton.ra distaibtonora distribution rejected, use distribution rejected, use dTistibtinra distribution rejected, use MTistaibton.ra rejected,us
disriuton dstibtin.z-statistic. z-statistic. dsrbto.z-statistic. dsrbto.z-statisc

36_ __ _ N 12 i 212 _ _ 12 12 _ _ 12 __12 ___-12

37_____% < Detection limit 1%__ 0%0% I1%0% 0% 0% 1__ 25%
38 __ Mean 0.64 ------ 2.9 _ 53.0 0.13 5.4 [ ____ 01L- __~ 14.4 1 .-- ____ 0.266
39 Standard deviation 0.16 0.33 8.2 0.029 0.67 1.1 1.3 0 .116
40 __95% UGL on mean 0.74 - -3.0 56. - . 0. -_ 1. __ .2

mum value 3.4 772 05-4 305 12.3 0.10 17.2 0.397 0. 1553
Most Stringent Cleanup Limit for

42 nonradlonuclide and RAG type 5 GW & River 20 DE, GW & River 200 1.51 GW & River 18.5 GW & River 15.7 22.0 2
(mg/kg) Protection Protection GW Protection Protection Protection GW Protection River Protection RiverPoeto

43 WAC 173-340 3-PART TEST
44 95% UCL > Cleanup Limit? NA NA ___ NA __ _NA____ NA ___ NA _ __NA NO

45 10% above Cleanup Limit?_____N__A___ __ NA __ NA NA NA ___ NA___ ______NO
46 Any sample > 2X Cleanup Limit? N . NA NA NA NA NA NA NO

Because all values are below Because all vaiues are below Because all values are Because all values are below Because all values are below Because all values are below Because all values are below The data set meet h 3pr
47 WC1330Cmlacbackground (5 mg/kg) the background (6.5 mg/kg) the below background (132 background (1.51 mg/kg) the background (18.5 mg/kg) the background (15.7 mg/kg) the background (22.0 mg/kg) the test criteria whiencoprdtWAC173340ComliaceWAG 173-340 3-part test is WAG 173-340 3-part test is mg/kg) the WAG 173-340 3- WAG 173-340 3-part test is not WAG 173-340 3-part test is WAG 173-340 3-part test is WAG 173-340 3-part test is the most stringetRG

not required-. not required. part test is not reqiuired. required. not required. not required. not required.

Remaining Sites Verification Package for the 100-D-1 06;- 160 7-DJ Influent Pipelines Waste Site B1



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Washington Closure Hanford CCALCULATION SHEET
Originator 1. B. Berezovski uO Date 09/22/14 Calc. No. 0100D-CA-V0552 Rev. No. 0Project 1 00-D Area Closure operations Job No. 14655 Checked R. J. Nielson kiA Date _09/21Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 09/22/141 100-D-106 Waste Site Statistical Calculations Sheo_1_f2

2 Verification Data - Staging Pile Area
3 Sample Sample Sample Lead Manganese M Nickel Vanadium Zinc Chloride Fluoride
4 Area Number Date a POL gkg 0 P4/ 1 [ POL mgikg a POL mg/kg 0 POL mj O] POL

5 SPA-7 T1WO 71/4 37027 314 X 0.10 0.0085 B 0.0055 7 X 0.12 _66.0 0.094 47.5 ix 0.40 58.1 2.0 3.8. 8
5 S A7 J1TWCO 7/16/14 379 

1Duplicate of JiWC 7/16/146 upitef J1 C6 7/16/14 3. _ 02 3 .0 0.0079 13 0. 0 053 89 _X 0.12 61. 0 0.0_94 45.4 X 0.40 7 2.2 2.0 4.5 BJ087 SPA-1 JlTW94 7/16/14 5 X 0 0.01
_8_7 _____F06 

____B 0

S SPA-2 J1TW97 7/16/148 0 4. x 0.36 20
S SPA-3 J1TW96 7/16/143.

13 SPA-4 J1TW95 7/16/14 04.7 X
14 SPA9 J1TC2 7/1/14 3 ___ 024 30 . X_0.088 0.0072 _B 0.0050 9.4 X 0.12 57.79 .8 37 X 03 802043 B 8

11 SPA-5 Ji W 9 7/16/143 
- -. -- .1B

15 SPA-6 J1TW99 7/16/14 39 025 304 X 0.09 0.006 B 0.00 1
13 SPA- JiWC 7/16/148

15 SPA-1 J1TWC3 7/16/141 SP -11 J1TW C 7/16/14.9 9 .0 -3 94 x 2 !C .0 1 4 . x38 .17 SPA-12 J1TW C5 7/16/14 -6 4234 x 0.9 0 00 5 B __6 00 6 _ 8 6X _0 447 6 X0 366 32,4.B

12~mqk Lead6 m Zin C0 lori e. POL m3 8k1 Fluo03 6. F.

-0 8 006 0.0052 8 1 60.3 083 441i(..5 90 3.9 BJ .813 PA- JlW~ _7116/-4 0.3 36 X 0.086 0-0079 B 0.0055 8 7 X 0- 11- 63.8 0.081 467 X 0.34 66.6 I 2.0 4.2 B16 SPA-il JTWC4 7/16/14 37 0.24 314 X 0,088 0-0072 B 0.0050 9 4 0.11 57.7 0.082 X 0.35 50 2.0 43 B8

17 SPA-10 J1TWC 1 7/16/14 3.3 0.25 258 X 0.093 0.0068 B 0.0050 6.7 X 0.11 54. 0.088 41.1 X 0.37 877 2.0 4.0 BJ 082
18 Statistical Com utation Input Data
19 Sample Sample Sample Lead Manganese Mercury Nickel Vanadium Zinc Chloride Fluoride
20 Area Number Date mg/kg _____ m k mg/kg mg/kg _____ ___________

J1TWCO/21 SPA-7 J1TWC6 7/16/14 37 326 00082 82 635 46.5 65.2 42
22 SPA-1 J1TW946.0 306 1 0 0 83 72
23 SPA-2 J1TW97 7/16/14 39 05 0.0076 84 569 441 89.8 4 .1
24 SPA-3 JITW96 309 00076 8.0 624 433 727_.
25 SPA-4 JiTW95 7/16/14 5.9 358 00069 94 694.443
26 SPA-5 J1TW98 7/16/14 64 3 0005 744 8.6 6-6.3
27 S PA -6 JITW 99 7/16/14 _ 3 0 06 8 66Y7 4 7.0 66 .328 SPA-8 JTWC1 7/16/14 336 46.7 66.629 SPA-9 J1TWC23.8 3,_ 9.4 - 43.30 SP- J1TWC3 7/16/14 30 ..- 0. - 0 0 i - 9~--- .-.- ___.--+

___ _ __0.0067 
73 -, ._ 9 371 0_ _ _ 3.

30 SPA-10 JiTWC3 7/16/14 3.7 - 300. 43.0 10 3.731 SPA-1 1 J1T'WC4 -/614
32 F SPA-12 J1TWC5am4-32 SA1 1WS 7/16/14 33 __258 -0068 67 54.9 41. 877 4033 Statistical Computations ____________

3Sample Lead Manganese Mercury Nickel Vanadium Zinc Chloride Fluoride
Lag aast( :1) ag aast( 0,Large data set (n : 10) s Large data set (n 10,ue Lre aast( 10), ueLredt e n1) s Large data set (n a 10),us Lagdtaetn1lognormal and normal lognormal and normal L Targdta st lonora 0) ue argdta t lonora l 0,ue Lredt e na1) s ag aa e na1) s ag aast( 0,ueognormnal and normal disibto35 95% UCL based on distribution rejected, use distribution rejected, use MCtalgnrlMTAatonralMTCAStat lognormal MTCAStat lognormal MTCAStat lognormalrectdusz-statistic. z-statistic. distribution, distribution, distribution. . distribution, distribution, rejectd, use36N 312 12 12 812 5124 .12 12 1237 % < 7Detection limit 306 0% 0% 000- 0%38 /Mean 4.4 31 0.0073 29 5.0 8-09 4039 ___ Standard deviation 1.1 _25.3 000065-9 0.77 1I __ 6.2 2.3 __ __ 173__ 0.3040~ ----- -__ 95 _UCL on m ean 4.9 326 . __ 0.0076 87 __ 6. 629. . __

7/6/40 30 06 0068042443372

7/16/14 3 41-- 304 00067 8 244.3

41 Maximmvle 6438005 9.4 1 74.4 484'110 4.5Most Stringent Cleanup Limit for
42 nonradlonuclide and RAG type 10.2 GW & River 512 0.33 GW & River 19.1 85.1 67.8 25000 96(mg/kg) unless otherwise noted Protection GW Protection Protection GW Protection GW Protection River Protection GW Protection GW Proteio43 WAC 173-340 3-PART TEST
44 95% UCL > Cleanup Limit? _NA ____NA NA ___NA ___NA N __N __N45 > 10% above Cleanup Limit? NA NA NA _ NA NA __NA - NO -- NO -46 Any sample > 2X Cleanup Limit? NA NA NA NA -NA NA -- NO NO

Because all values are below Because all values are below Because all values are Because all values are below Because all values are below Because all values are below The data set meets the 3- The data set meets the 3pr47 WC1330Compliance? background (10.2 mg/kg) the background (512 mg/kg) the below background (0.33 background (19.1 mg/kg) the background (85.1 mg/kg) the background (67.8 mg/kg) the part test criteria when ts rtrawe op~ ~WAC 173-340 3-part lest is WAC 173-340 3-part test is mg/kg) the WAC 173-340 3- WAC 173-340 3-part test is not WAC 173-340 3-part test is WAC 173-340 3-part test is compared to the most te critesri n~ent comAdtnot required. not required. part test is not required. required. not required. not required. stringent RAG.thmotsrnetRG

Remaining Sites Verification Package for the 100-D-d06; 1607-Di Influent Pipelines Waste Site



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanfort

Originator 1.B. Berezovskiy 1  Date 09/22/14 Caic. No. 01000-CA- VO552 Rev. No. 0
Project 1 00-D Area Closu're operations Job No. 14655 Checked R. J. Nielson Date'0/21
Subject 100-13-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No.'1 f2

1 100-D-106 Waste Site Statistical Calculations
2 Verification Dat Staging Pile Area

3 Sample Sample Sample Nitrogen In Nitrate Nitr ate Sulfate
4 Area Number Date mg/kg 0o POL m 1
5 SPA-7 J1TWCO 7/16/14 7.7 J 0.32 5.6 0.36 3074 CU .7
6 Duplicate of J1TWC6 7/16/14 036 31.4 CU 1.7
7 SPA-1 J1TW94 7/16/14 10.8 0.31 5.6 0.36 54 1.7
8 SPA-2 J1TW97 7/16/14 16.9 J 0.32 13.5 0.36 99.8 17
9 SPA-3 JITW96 7/16/14 12.5 J 031 9.7 0.36 69.4 1.7
10 SPA-4 J1TW95 7/16/14 7.7 J 031 036 211 1 17
11 SPA-5 J1TW98 7/16/14 4.1 -J 031 2.2 036 16.0 CU 17
12 SPA-6 J1TW99 7/16/14 8.0 J 4.6 N 0.36 42.4 17
13 SPA-8 J1TWC1 7/16/14 8.9- 0.31 7.0 -036 28.4 C 1.7
14 SPA-9 J1TWC2 7/16/14 39 J 0.31 1.6 036 24.6 CU 1.7
15 SPA-10 J1TWC3 7/16/14 148 J 0.32 12.5- 036 402 1.7
16 SPA-11 J1TWC4 7/16/14 145 J 032 1 .5 .36 405 17
17 SPA-12 J1TWC5 7/16/14 76 J 0.31 5.9 -- 6,-36 36.5 1.7
18 Statistical Comoutation Input Data

19 Sample Sample Sample Nitrogen in Nitrate Nitrogen In Nitrite and SulfateNitrate
20 Area Number Date mq/_ _ m _ _ _ r

J1TWC0/
21 SPA-7 J1TWC6 7/16/14 81 58 0.85

22 SPA-1 J1TW94 7/16/14 10.8 1156 58.4
23 SPA-2 J1TW97 7/16/14 169 99.8
24 SPA-3 J1TW96 7/16/14 125 97 69.4
25 SPA-4 J1TW95 7/16/14 77 46 211
26 SPA-5 J1TW98 7/16/14 4.1 2.2 0.85
27 SPA-6 J1TW99 7/16/14 4.6 42.4
28 SPA-8 J1TWC1 7/16/14 8.9 70 0.85
29 SPA-9 J1TWC2 7/16/14 3.9 1.6 0.85
30 SPA-10 J1TWC3 7/16/14 14.8", 12.5 402
31 SPA-11 J1TWC4 7/16/14 14.5 11.5 40.5
32 SPA-12 J1TWC5 7/16/14 76 5.9
33 Statistical Computations

34 Nitrogen in Nitrate Nitrogen in Nitrite and SulfateNitrate

Lare dtaset(na 10), use Large data set (n ? 10), use Large data set (n Z! 10).

35 95% UCL based on MTCAStat lognormal MTCAStat lognormal dititogn reaeced, usema
distribution, distribution. distr atireetd.us

36 ___ __ _ N 12 12 __ _ 121

717 J1.2 562.6 3.4 C .

37 < tection limit 0% 31 6006 31
38 10Mean 9 J 79 03 50.1
39 Stndard deviation 4.2 4.6 59.5
40 95% UCL on mean 13.4 14.1 78.4
41 Mx716.94.60 211

Most Stringent Cleanup Limit for
42 nonradionuclide and RAG type 1000 1000 25000

(mgNkg t GW Protection GW Protection OW Protection
43 WAC 173-340 3-PART TEST
44 95% UCL > Cleanup Limit? NO NO ___ NA-
45 > 10% above Cleanup Limit? NO NO NA
46 Any sample > 2X Cleanup Limit? NO NO NA_ ~___

The data set meets the 3- The data set meets the 3-pant Because all values are
47 W17334 Cmpiace part test criteria when test criteria when compared to below background (237

1330compared to the most the most stringent RAG. mg/kg) the WAC 173-340 3-
__________________________ stringent RAG. part test is not required.

Remaining Sites Verification Package for the 100-D-106,- 160 7-DJ Influent Pipelines Waste Site B1



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator I. B. BerezovskiY & Date 09/22/14 Calc. No. 01 OOD-CA-V552 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson 1Q>J Date 09/22/1
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 13of

1 100-D-106 Waste Site Maximum Calculations
2 Verification Data - Stagin Pilea Area
3 Sample Sample Sample Boron Molbnum
4 Area Number Date0mgkg [PL0 POL
5 SPA-7 J1TWCO 7/16/14 0.98 0.98 0.26 P U 26
6 Duplicate of J1TWCO J1TWC6 7/16/14 0.98 U 0.98 0.26 1 U 0.26
7 SPA-1 J1TW94 7/16/14 087 0.86 0.68 B 0.2
8 SPA-2 J1TW97 7/16/14 0.95 U 0.95 0.25 U 0.25
9 SPA-3 J1TW96 7/16/14 0.87 U 0.87 0.30 B 0.23
10 SPA-4 J1TW95 7/16/14 0.95 0.95 0.78 B 0.25
11 SPA-5 J1TW98 7/16/14 0.89 U 0.89 0.24 U 024
12 SPA-6 J1TW99 7/16/14 0.86 0.23 U 0.23
13 SPA-8 JiTWC1 7/16/14 0.85 U 085 0.22 U 0.22
14 SPA-9 J1TWC2 7/16/14 086 U_ 0.86 023 0.23
15 SPA-10 J1TWC3 7/16/14 0.91 U 0.91 0.24 U 0.24
16 SPA-11 J1TWC4 7/16/14 0.86 086 0.23 U 0.23
17 SPA-12 JITWC5 7/16/14 0.91 U 0.91 0.24 U 0.24
18
19 Statistical Computations
20 _Boron Molybdenum
21 ___/6___ < Detection limit 92% 75% 1
22 Maximum value 0.87 0.78 B 0

Most Stringent Cleanup Limit for nonradionuclidle
23 and RAG type 320 8

(mg/kg) River Protection GW Protection
24 WAC 173-340 3-PART TEST
25 Maximum > Cleanup Limit? ____ NO __NO

26 > 10% above Cleanup Limit? -____NO __NO__

27 Any sample > 2X Cleanup Limit? NO NO_____________

The data set meets the 3-part The data set meets the 3-part
28 3-Part Test Compliance? test criteria when compared to test criteria when compared to

the most stringent RAG. the most stringent RAG.

29

Remaining Sites Verification Package for the 100-D-106; 160 7-D] Influent Pipelines Waste Site B1



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanforg
Originator I. B. Berezovskiy 2L Date 09/22/14 Calc. No. 0100D-CA-V0552 Rev. No. 0
Project 100-D Area Closu'KOperations Job No. 14655 Checked R. J. Nielson Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 14 of 20

Ecology Software (MTCAStat) Results, 100-D-106 Waste Site Excavation
1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation
2 3.0 J1TWC8/JiTWF1 52.3 J1TWC8/JiTWF1 0.19 J1TWC8/JiTWF1
3 4.2 J1TWC9 60.7 J1TWC9 0.19 J1TWC9
4 39 J1TWDO Number of samples Uncensored values 60.1 J1TWDO Number of samples Uncensored values 0.20 J1TWDO Number of samples Uncensored values
5 3.4 JiTWD1 Uncensored 13 Mean 3.6 100 J1TWD1 Uncensored 13 Mean 66.6 0.19 J1TWD1 Uncensored 13 Mean 0.20
6 3.6 J1TWD2 Censored Lognormal mean 3.6 56.5 JITWD2 Censored Lognormal mean 66.5 0.18 J1TWD2 Censored Lognormal mean 0.20
7 3.9 J1TWD3 Detection limit or POL Std. devn. 0.37 55.3 J1TWD3 Detection limit or PQL Std. devn. 18.2 0.18 J1TWD3 Detection limit or PQL Std. devn. 0.019
8 3.5 J1TWD4 Method detection limit Median 3.7 60.4 J1TWO4 Method detection limit Median 60.4 0.21 J1TWD4 Method detection limit Median 0.19
9 3.7 J1TWDS TOTAL 13 Min. 3.0 60.1 J1TWD5 TOTAL 13 Min. 52.3 0.19 J1TWD5 TOTAL 13 Min. 0.18

10 4.0 J1TWD6 Max. 4.2 62.3 JiTWD6 Max. 113 0.19 J1TWD6 Max. 0.25
11 4.0 J1TWD7 61.7 J1TWD7 0.18 JITWD7
12 3.7 J1TWD8 59.7 J1TWD8 0.20 JiTWD8
13 3.3 J1TWD9 113 J1TWD9 0.25 J1TWD9
14 3.1 J1TWFO Lognormal distribution? Normal distribution? 63.2 JITWFO Lognormal distribution? Normal distribution? 0.20 J1TWFO Lognormal distribution? Normal distribution?
15 r-squared is: 0.964 r-squared is: 0.974 r-squared is: 0.664 r-squared is: 0.607 r-squared is: 0.770 r-squared is: 0.728
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Reject BOTH Iognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18
19 UCL (Land's method) is 3.8 UCL (based on Z-statistic) is 74.9 UCL (based on Z-statistc) is 0.20
20
21 DATA ID Boron 95% UCL Calculation DATA ID Chromium 95% UCL Calculation DATA ID Cobalt 95% UCL Calculation
22 1.3 J1TWC8/J1TWF1 10.9 J1TWC8/J1TWF1 5.6 J1TWC8/J1TWF1
23 1.6 J1TWC9 12.1 J1T WC9 5.5 J1TWC9
24 1.5 J1TWDO Number of samples Uncensored values 11.8 J1TWDO Number of samples Uncensored values 5.6 J1TWDO Number of samples Uncensored values
25 1.2 J1TWD1 Uncensored 13 Mean 1.5 13.8 J1TWD1 Uncensored 13 Mean 11.4 5.8 J1TWDI Uncensored 13 Mean 5.6
26 1.2 J1TWD2 Censored Lognormal mean 1.5 10.4 J1TWD2 Censored Lognormal mean 11.4 5.4 J1TWD2 Censored Lognormal mean 5.6
27 1.1 J1TWD3 Detection limit or POL Std. devn. 1.0 11.6 J1TWD3 Detection limit or POL Std. devn. 0.99 5.5 J1TWD3 Detection limit or POL Std. devn. 0.25
28 1.3 J1TWD4 Method detection limit Median 1.2 11.1 J1TWD4 Method detection limit Median 11.2 5.7 J1TWD4 Method detection limit Median 5.55
29 1.1 J1TWDS TOTAL 13 Min. 1.1 11.3 J1TWD5 TOTAL 13 Min. 9.8 5.7 J1TWD5 TOTAL 13 Min. 5.4
30 1.2 J1TWD6 Max. 4.8 12.1 J1TWD6 Max. 13.8 5.5 JITWD6 Max. 6.4
31 1.1 J1TWD7 11.2 J1TWD7 5.5 J1TWD7
32 1.1 J1TWD8 10.7 J1TWD8 6.4 J1TWD8
33 4.8 J1TWD9 10.8 J1TWD9 5.6 J1TWD9
34 1.1 J1TWFO Lognormal distribution? Normal distribution? 9.8 J1TWFO Lognormal distribution? Normal distribution? 5.5 J1TWFO Lognormal distribution? Normal distribution?
35 r-squared is: 0.531 r-squared is: 0.406 r-squared is: 0.938 r-squared is: 0.913 r-squared is: 0.688 r-squared is: 0.667
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
38
39 UCL (based on Z-statistic) is 2.0 UCL (Land's method) is 11.8 UCL (based on Z-statistic) is 5.8
40
41 DATA ID Copper 95% UCL Calculation DATA ID Hexavalent Chromium 95% UCL Calculation DATA ID Lead 95% UCL Calculation
42 11.2 J1TWC8/J1TWF1 0.348 J1TWC8/J1TWF1 10.8 J1TWC8/J1TWF1
43 12.2 J1TWC9 0.295 J1TWC9 3.8 J1TWC9
44 12.1 JiTWDO Number of samples Uncensored values 0.292 J1TWDO Number of samples Uncensored values 4.8 J1TWDO Number of samples Uncensored values
45 16.6 J1TWD1 Uncensored 13 Mean 11.7 0.316 J1TWD1 Uncensored 13 Mean 0.250 5.1 J1TWD Uncensored 13 Mean 4.7
46 10.1 J1TWD2 Censored Lognormal mean 11.7 0.311 J1TWD2 Censored Lognormal mean 0.259 4.8 J1TWD2 Censored Lognormal mean 4.7
47 10.4 J1TWD3 Detection limit or POL Std. devn. 1.7 0.209 J1TWD3 Detection limit or POL Std. devn. 0.088 3.8 J1TWD3 Detection limit or POL Std. devn. 1.9
48 11.1 J1TWD4 Method detection limit Median 11.6 0.294 J1TWD4 Method detection limit Median 0.292 4.6 J1TWD4 Method detection limit Median 4.0
49 11.9 J1TWD5 TOTAL 13 Min. 9.5 0.231 JITWD5 TOTAL 13 Min. 0.078 3.8 J1TWO5 TOTAL 13 Min. 3.4
50 11.1 J1TWD6 Max. 16.6 0.0775 J1TWD6 Max. 0.348 5.0 J1TWD6 Max. 10.8
51 12.7 J1TWD7 0.231 J1TWD7 3.6 J1TWD7
52 11.6 J1TWD8 0.231 J1TWD8 3.7 J1TWD8
53 11.6 J1TWD9 0.0775 J1TWD9 4.0 J1TWD9
54 9.5 J1TWFO Lognormal distribution? Normal distribution? 0.334 J1TWFO Lognormal distribution? Normal distribution? 3.4 J1TWFO Lognormal distribution? Normal distribution?
55 r-squared is: 0.855 r-squared is: 0.787 r-squared is: 0.719 r-squared is: 0.853 r-squared is: 0.709 r-squared is: 0.560
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
58
59 UCL (based on Z-statistic) is 12.5 UCL (based on Z-statistic) is 0.290 UCL (based on Z-statistic) is 5.6
60

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-17



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanford
Originator I. B. Berezovso.iy
Project 10 reaosre Date 09/22/14 CaIc. No. O100D-CA-V0552 Rev. No. 0
Project 1 00-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 0/21Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations J1hR ete 09/

Ecology Software (MTCAStat) Results, 100-D-106 Waste Site Excavation
1 DATA ID Manganese 95% UCL Calculation DATA ID Nickel 95% UCL Calculation DATA ID Vanadium 95% UCL Calculation
2 239 J1TWC8/JITWF1 10.9 J1TWC8/ J1TWF1 31.5 JTWC8/JTWF1
3 253 J1TWC9 11.8 J1TWC9 30.9 J1TWC9
4 255 J1TWDO Number of samples Uncensored values 10.2 J1TWDO Number of samples Uncensored values 32.7 JITWC9 Numberof samples Uncensored values
5 269 J1TWD1 Uncensored 13 Mean 249 11.8 J1TWD1 Uncensored 13 Mean 10.7 32.3 J1TWD1 Uncensored 13 Mean6 249 J1TWD2 Censored Lognormal mean 249 9.6 J1TWD2 Censored Lognormal mean 10.7 32.4 J1TWD2 Censored Lognormal mean 32.07 245 J1TWD3 Detection limit or POL Std. devn. 9.4 11.1 JITWD3 Detection limit or POL Std. devn. 0.71 31.6 J1TWD3 Detection limit or POL Std devn. .
8 249 J1TWD4 Method detection limit Median 249 10.7 J1TWD4 Method detection limit Median 10.7 31.8 J1TWD4 Method detection limit Median 1.89 254 J1TWDS TOTAL 13 Min. 236 10.6 J1TWD5 TOTAL 13 Min. 9.5 33.9 J1TWD5 TOTAL 13 Min. 29.10 239 J1TWD6 Max. 269 11.3 J1TWD6 Max. 11.8 29.3 J1TWD6 Max. 2911 236 J1TWD7 10.7 J1TWD7 30.9 J1TWD7

12 251 J1TWD8 10.5 J1TWD8 35.9 JiTWD7
13 257 J1TWD9 10.3 J1TWD9 32.3 J1TWD9
14 238 J1TWFO Lognormal distribution? Normal distribution? 9.5 J1TWFO Lognormal distribution? Normal distribution? 30.6 J1TWFO Lognormal distribution? Normal distribution?15 r-squared is: 0.942 r-squared is: 0.938 r-squared is: 0.965 r-squared is: 0.967 r-squared is: 0.929 r-squared is: 0.9161 6 Recommendations: Recommendations: Recommendations:17 Use lognormal distribution. Use lognormal distribution. Use logendal distribution.
18
19 UCL (Land's method) is 253 UCL (Land's method) is 11.1 UCL (Land's method) is 32.8
21 DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCI Calculation DATA ID Nitrogen In Nitrate 95% UCL Calculation
22 30.7 J1TWC8/ J1TWF1 28.7 J1TWC8/JiTWF1 1.9 J9TWC5/JTWF1
23 86.1 J1TWC9 10.5 J1TWC9 6.6 J1TWC9
24 35.7 J1TWDO Number of samples Uncensored values 19.5 J1TWDO Numberof samples Uncensored values 2.3 JiTWC9 Numberof samples Uncensored values25 67.0 J1TWD1 Uncensored 13 Mean 38.4 12.2 J1TWD1 Uncensored 13 Mean 13.3 1.8 J1TWD1 Uncensored 13 Mean26 30.6 JiTWD2 Censored Lognormal mean 38.1 12.2 J1TWD2 Censored Lognormal mean 13.3 4.0 J1TWD2 Censored Lognormal mean 2.627 29.7 J1TWD3 Detection limit or POL Std. devn. 17.4 9.6 J1TWD3 Detection limit or POL Std. devn. 5.7 2.6 J1TWD3 Detection limit or POL Stal devn. .28 31.1 JiTWD4 Method detection limit Median 31.1 8.6 J1TWD4 Method detection limit Median 12.2 2.5 J1TWD4 Methoddetection limit Median .229 31.1 J1TWDS TOTAL 13 Min. 29.7 13.8 J1TWD5 TOTAL 13 Min 19 1.3 J1TWD5 TOTAL 13 Min. 1.30 32.2 J1TWD6 Max. 86.1 9.2 J1TWD6 Max. 28.7 1.6 J1TWD6 Max. .6
31 30.1 J1TWD7 11.1 J1TWD7 2.7 J1TWD7
32 31.7 J1TWD8 17.4 J1TWD8 2.1 J1TWD8
33 32.8 J1TWD9 7.9 JiTWD9 2.2 J1TWD9
34 30.5 J1TWFO Lognormal distribution? Normal distribution? 12.7 J1TWFO Lognormal distribution? Normal distribution? 2.1 J1TWF Lognormal distribution? Normal distribution?
35 r-squared is: 0.568 r-squared is: 0.522 r-squared is: 0.923 r-squared is: 0.797 r-squared is: 0.882 r-squared is: 0.695
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
38
39 UCL (based on Z-statistic) is 46.4 UCL (Land's method) is 16.4 UCL (based on Z-statistic) is 3.240
41 DATA ID Nitrogen in Nitrite and Nitrate 95% UCL Calculation DATA ID Sulfate 95% UCL Calculation42 0.56 JITWVC8/ JTWF1 27.6 J1TWVC8/ J1TWF1
43 5.1 J1TWC9 23.7 J1TWC9
44 2.2 J1TWDO Number of samples Uncensored values 51.5 J1TWDO Number of samples Uncensored values45 1.5 J1TWD1 Uncensored 13 Mean 2.6 27.3 J1TWD1 Uncensored 13 Mean 28.846 4.7 J1TWD2 Censored Lognormal mean 2.8 35.0 J1TWD2 Censored Lognormal mean 29.247 3.0 J1TWD3 Detection limit or POL Std. devn. 1.3 30.3 J1TWD3 Detection limit or POL Std. devn. 11.148 3.1 J1 TWD4 Method detection limit Median 2.60 16.5 J1TWD4 Method detection limit Median 27.649 1.1 J1TWD5 TOTAL 13 Min. 0.56 35.5 J1TWDS TOTAL 13 Min. 10.950 1.8 J1TWD6 Max. 5.1 16.5 J1TWD6 Max. 51.551 3.0 J1TWD7 24.2 J1TWD7
52 2.4 J1TWD8 42.1 J1TWD8
53 2.6 J1TWD9 10.9 J1TWD9
54 3.3 JITWFO Lognormal distribution? Normal distribution? 33.9 J1TWFO Lognormal distribution? Normal distribution?55 r-squared is: 0.917 r-squared is: 0.964 r-squared is: 0.953 r-squared is: 0.97556 Recommendations: Recommendations:
57 Use lognormal distribution. Use lognormal distribution.58
59 UCL (Land's method) is 4.0 UCL (Land's method) is 37.5
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washington Closure Hanford
Originator I. B. Berezovskiy Date 09/22/14 Calc. No. 0100D-CA-V055 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14
Subject 100-0-106 Waste Site Cleanup Verification 95%/o UCL Calculations Sheet No. 16of201__ 00-D-__ 106_Waste__ Site__Cleanup__Verification ___95% _ _Calculations_ Ecology Software_ (MTCAStat) Results, 100-D-1 06 Waste Site Staging Pile Area SheetNo.__ ,

1 DATA ID Antimony 95% UCL Calculation DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation
2 0.74 J1TWC0/J1TWC6 2.5 J1TWCO/J1TWC6 55.7 J1TWCO/J1TWC6
3 0.85 J1TW94 3.2 JITW94 53.0 JiTW94
4 0.76 JiTW97 Number of samples Uncensored values 3.4 J1TW97 Number of samples Uncensored values 53.5 JiTW97 Number of samples Uncensored values
5 0.75 J1TW96 Uncensored 12 Mean 0.64 2.7 JiTW96 Uncensored 12 Mean 2.9 46.7 J1TW96 Uncensored 12 Mean 53.0
6 0.73 JITW95 Censored Lognormal mean 0.64 3.3 J1TW95 Censored Lognormal mean 2.9 77.2 JITW95 Censored Lognormal mean 53.0
7 0.85 J1TW98 Detection limit or POL Std. devn. 0.16 2.8 J1TW98 Detection limit or PQL Std. devn. 0.33 48.1 JiTW98 Detection limit or POL Std. devn. 8.2
8 0.54 J1TW99 Method detection limit Median 0.65 2.7 J1TW99 Method detection limit Median 2.75 49.0 J1TW99 Method detection limit Median 51.8
9 0.51 J1TWC1 TOTAL 12 Min. 0.38 2.7 J1TWC1 TOTAL 12 Min. 2.4 54.0 J1TWC1 TOTAL 12 Min. 46.7
10 0.50 J1TWC2 Max. 0.85 3.2 J1TWC2 Max. 3.4 52.8 J1TWC2 Max. 77.2
11 0.48 J1TfWC3 2.6 J1TWC3 50.8 JITWC3
12 0.56 JITWC4 2.8 J1TWC4 48.0 J1TWC4
13 0.38 J1TWC5 2.4 J1TWC5 46.7 J1TWC5
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.920 r-squared is: 0.924 r-squared is: 0.930 r-squared is: 0.918 r-squared is: 0.716 r-squared is: 0.648
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
18
19 UCL (Land's method) is 0.74 UCL (Land's method) is 3.0 UCL (based on Z-statistic) is 56.9
20
21 DATA ID Beryllium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation DATA ID Cobalt 95% UCL Calculation
22 0.13 J1TWCO/J1TWC6 5.0 JlTWCO/J1TWC6 10.1 J1TWCO/J1TWC6
23 0.070 J1TW94 5.0 JlTW94 11.9 J1TW94
24 0.15 JiTW97 Number of samples Uncensored values 6.3 JlTW97 Number of samples Uncensored values 9.2 JlTW97 Number of samples Uncensored values
25 0.13 J1TW96 Uncensored 12 Mean 0.13 5.5 JITW96 Uncensored 12 Mean 5.4 9.2 J1TW96 Uncensored 12 Mean 10.1
26 0.14 JITW95 Censored Lognormal mean 0.13 5.4 JITW95 Censored Lognormal mean 5.4 11.0 J1TW95 Censored Lognormal mean 10.1
27 0.075 J1TW98 Detection limit or POL Std. devn. 0.029 5.9 J1TW98 Detection limit or POL Std. devn. 0.67 12.3 J1TW98 Detection limit or POL Std. devn. 1.1
28 0.12 J1TW99 Method detection limit Median 0.13 5.1 J1TW99 Method detection limit Median 5.3 9.5 J1TW99 Method detection limit Median 9.6
29 0.17 J1TWC1 TOTAL 12 Min. 0.07 6.0 J1TWC1 TOTAL 12 Min. 3.8 10.2 J1TWC1 TOTAL 12 Min. 9.0
30 0.15 J1TWC2 Max. 0.17 6.0 J1TWC2 Max. 6.3 9.5 J1TWC2 Max. 12.3
31 0.13 JITWC3 5.2 J1TWC3 9.2 J1TWC3
32 0.14 J1TWC4 5.2 J1TWC4 9.6 J1TWC4
33 0.12 J1TWC5 3.8 J1TWCS 9.0 J1TWC5
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.805 r-squared is: 0.880 r-squared is: 0.859 r-squared is: 0.905 r-squared is: 0.855 r-squared is: 0.835
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Use normal distribution. Reject BOTH lognormal and normal distributions.
38
39 UCL (based on Z-statistic) is 0.15 UCL (based on t-statistic) is 5.7 UCL (based on Z-statistic) is 10.6
40
41 DATA ID Copper 95% UCL Calculation DATA ID Hexavalent Chromium 95% UCL Calculation DATA ID Lead 95% UCL Calculation
42 14.0 J1TWCO/J1TWC6 0.376 J1TWCO/J1TWC6 3.7 J1TWCO/JITWC6
43 17.2 J1TW94 0.0775 J1TW94 6.0 JiTW94
44 15.3 J1TW97 Number of samples Uncensored values 0.315 J1TW97 Number of samples Uncensored values 3.9 J1TW97 Number of samples Uncensored values
45 13.3 J1TW96 Uncensored 12 Mean 14.4 0.356 J1TW96 Uncensored 12 Mean 0.266 3.9 J1TW96 Uncensored 12 Mean 4.4
46 15.0 J1TW95 Censored Lognormal mean 14.4 0.316 J1TW95 Censored Lognormal mean 0.284 5.9 J1TW95 Censored Lognormal mean 4.4
47 15.9 JiTW98 Detection limit or POL Std. devn. 1.31 0.294 J1TW98 Detection limitor POL Std. devn. 0.116 6.4 J1TW98 Detection limit or PQL Std. devn. 1.1
48 12.7 J1TW99 Method detection limit Median 14.1 0.316 J1TW99 Method detection limit Median 0.316 3.4 JITW99 Method detection limit Median 3.9
49 14.6 J1TWC1 TOTAL 12 Min. 12.7 0.335 J1TWC1 TOTAL 12 Min. 0.0775 4.4 J1TWC1 TOTAL 12 Min. 3.3
50 14.1 J1TWC2 Max. 17.2 0.336 J1TWC2 Max. 0.376 3.8 J1TWC2 Max. 6.451 13.1 J1TWC3 0.0775 J1TWC3 3.9 J1TWC3
52 13.2 J1TWC4 0.316 J1TWC4 3.7 J1TWC4
53 14.1 J1TWC5 0.0775 J1TWC5 3.3 J1TWC5
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.957 r-squared is: 0.941 r-squared is: 0.651 r-squared is: 0.724 r-squared is: 0.831 r-squared is: 0.791
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
58
59 UCL (Land's method) is 15.1 UCL (based on Z-statistic) is 0.321 UCL (based on Z-statistic) is 4.960
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Washington Closure Hanfo CALCULATION SHEET

Originator I Berezovskiy Date 09/22/14 CaIc. No. O100D-CA-VO552 Rev. No. 0Project 100-0Area eOeraa u Job No. 14655 Checked R. J. Nielson Date 09/22/14Subject 100-0-106 Waste Site Cleanup Vefication 95% UCL Calculations 
Sheet No. 17of20Ecology Software (MTCAStat) Results, 100-D-106 Waste Site Staging Pile Area

1 DATA 10 Manganese 95% UCL Calculation DATA ID Mercury 95% UCL Calculation DATA ID Nickel 95% UCL Calculation2 326 J1TWCO/J1TWVC6 0.0082 J1TWCO/J1TWC6 8.2 J1TWCO/JlTWVC6
3 306 JITW94 0,0080 J1TW94 8.3 J1TW944 305 J1TW97 Number of samples Uncensored values 0.0076 J1TW97 Number of samples Uncensored values 8.4 JlTW97 Number of samples Uncensored values5 309 JlTW96 Uncensored 12 Mean 314 0.0076 J1TW96 Uncensored 12 Mean 0.0073 8.0 JiTW96 Uncensored 12 Mean 8.36 358 J1TW95 Censored Lognormal mean 314 0-0069 J1TW95 Censored Lognormal mean 0.0073 9.4 J1TW95 Censored Lognormal mean 8.37 345 J1TW98 Detection limit or POL Std. devn. 25.3 0.0075 J1TW98 Detection limit or POL Std. devn. 0.00059 8.6 J1TW98 Detection limit or POL Std. devn. 0.778 304 J1TW99 Method detection limit Median 308 0.0067 J1TW99 Method detection limit Median 0.0074 8.2 J1TW99 Method detection limit Median 8.39 336 J1TWC1 TOTAL 12 Min. 258 0.0079 J1TWC1 TOTAL 12 Min. 0.0064 8.7 J1TWC1 TOTAL 12 Min. 6.710 307 J1TWC2 Max. 358 0.0072 J1TWC2 Max. 0.0082 9.4 J1TWC2 Max. 9.411 304 J1ThVC3 0.0067 J1TWC3 7 3 .J1TWVC3

12 314 J1TWC4 0.0064 J1TWC4 7.8 J1TWC413 258 J1TWC5 0.0068 J1TWC5 6.7 J1TWC514 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?15 r-squared is: 0.865 r-squared is: 0.883 r-squared is: 0.958 r-squared is: 0.958 r-squared is: 0.940 r-squared is: 0.95316 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.18
19 UCL (based on Z-statistic) is 326 UCL (Land's method) is 0.0076 UCL (Land's method) is 8.720
21 DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCL Calculation22 63.5 J1TWCO/J1TWC6 46.5 J ITWC J .1 TWC6 65.2 J1TWCO/J1TWC6
23 72.3 J1TW94 48.0 J1TW94 101 J1TW9424 56.9 JlTW97 Number of samples Uncensored values 44.1 J1TW97 Number1o samples Uncensored values 89.8 JlTW97 Numberof samples Uncensored values25 624 J1TW96 Uncensored 12 Mean 62.9 43.3 J1TW96 Uncensored 12 Mean 45.0 72.7 J1TW96 Uncensored 12 Mean 8026 69.4 d TW95 Censored Lognormal mean 63.0 48.4 JdTW95 Censored Lognormal mean 45.0 80.0 J1 TW95 Censored Lognormal mean 81.27 74.4 JoTW98 Detection limit or POL Std. devn. 6.2 47.6 JlTW98 Detection limit or PeL Sid. devn. 2.3 66.3 J1TW98 Detection limit or POL Std. devn. 1728 60.3 J(TW99 Method detecion limit Median 61.4 44.0 J UTW99 Method detection nit Median 44.1 68.9 J(TW99 Method detection limit Median 7629 63.8 J1TW 1T TOTAL 12 Mud. 54.9 46.7 J1TWC1 TOTAL 12 MNr. 41.1 66.6 JTWC1W TOTAL 12 M. 58.30 57.7 J1TWC2 Max. 74.4 43.7 J1TWC2 Max. 48.4 58.0 JTWC2 Max 11031 59.7 J1TWC3 43.7 J1TWC3 104 J1TWC3
32 60.0 J1TWC4 43.0 J1TWC4 110 J1TWC433 54.9 J1TWCS 41.1 J1TWC5 87.7 J1TWC534 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?35 r-squared is: 0.945 r-squared is: 0.929 r-squared is: 0.931 r-squared is: 0.929 r-squared is: 0.950 r-squared is: 0.93536 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.38
39 UCL (Land's method) is 66.3 UCL (Land's method) is 46.2 UCL (Land's method) is 91.140
41 DATA ID Fluoride 95% UCL Calculation DATA ID Nitrogen in Nitrate 95% UCL Calculation DATA ID Nitrogen In Nitrite and Nitrate 95% UCL Calculation42 4.2 J1TWCO/ J1TWIC6 8.1 J1TWCO/j1TWC6 5.8 J1 TWCO/ J1 TWC643 3.3 JlTW94 10.8 JlTW94 15.6 JlTWi9444 4.1 JlTW97 Number of samples Uncensored values 16.9 JlTW97 Number of samples Uncensored values 13.5 JlTW97 Number of samples Uncensored values45 4.2 JlTW96 Uncensored 12 Mean 4.0 12.5 Jl1TW96 Uncensored 12 Mean 9.8 9.7 JlTWN96 Uncensored 12 Mean 7.946 4.3 JlTW95 Censored Lognormal mean 4.0 7.7 JlTW95 Censored Lognormal mean 10.0 4.6 .JlTW95 Censored Lognormal mean 8.347 4.3 JlTW98 Detection limit or POL Std. devn. 0.30 4.1 JlTW98 Detection limit or POL Std. devn. 4.2 2.2 JlTW98 Detection limit or POL Std. devn. 4.648 3.9 JlTW99 Method detection limit Median 4.1 8.0 JlTW99 Method detection limit Median 8.5 4.6 JlTWi99 Method detection limit Median 6.549 4.2 J1TtNC1 TOTAL 12 Min. 3.3 8.9 J1TWC1 TOTAL 12 Min. 3.9 7.0 J1TWC1 TOTAL 12 Min. 1.650 4.3 J1TWC2 Max. 4.3 3.9 J1TWC2 Max. 16.9 1.6 J1TWC2 Max. 15.651 3.7 J1TWVC3 14.8 J1TWC3 12.5 J1TWC352 3.9 J1TWC4 14.5 J1 TWC4 11.5 J1TtNC453 4.0 J1TWC5 7.6 J1TWC5 5.9 J1TWC554 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?55 r-squared is: 0.820 r-squared is: 0.845 r-squared is: 0.930 r-squared is: 0.951 r-squared is: 0.936 r-squared is: 0.95856 Recommendations: Recommendations: Recommendations:57 Reject BOTH lognormal and normal distributions. Use lognormal distribution.Uslonraditbuo.
58Uslgnraditiuin

59 UCL (based on Z-statistic) is 4.2 UCL (Land's method) is 13.4 UCL (Land's method) is 14.1601
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

CALCULATION SHEET
Washinaton Closure Hanford-
Originator I. B. Berezovskiy Date 09/22/14 Calc. No. 1O0OD-CA-V0552 Rev. No. 0
Project 1 00-D Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations -Sheet No. 1812
Subject __ 100_ D_106__W aste _Site _Cleanup ____________95%______Calculations Ecology Softw are (M TCAStat) Results, 100-D-106 W aste Site Staging Pile Area

1 DATA ID Sulfate 95% UCL Calculation
2 0.85 J1TWC0/J1TWC6
3 58.4 J1TW94
4 99.8 JlTW97 Number of samples Uncensored values
5 69.4 J1TW96 Uncensored 12 Mean 50.1
6 211 JlTW95 Censored Lognormal mean 154
7 0.85 J1TW98 Detection limit or POL Std. devn. 59.5
8 42.4 JITW99 Method detection limit Median 40.4
9 0.85 J1TWC1 TOTAL 12 Min. 0.85
10 0.85 J1TWC2 Max. 211
11 40.2 J1TWC3
12 40.5 J1TWC4
13 36.5 JiTWCS
14 Lognormal distribution? Normal distribution?
15 r-squared is: 0.796 r-squared is: 0.761
16 Recommendations:
17 Reject BOTH lognormal and normal distributions.
18
19 UCL (based on Z-statistic) is 78.4
201
21
22
23
24
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Washington Closure Hanford CALCULATION SHEET
Originator I. B. Berezovskiy bLW Date 09/22/14 Caic. No. OlOOD-CA-V0552 Rev. No. 0Project 100-S Area Closure Operations Job No. 14655 Checked R. J. Nielson Date 09/22/14Subject 100 D 106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 9of 20

1 Duplicate Analysis - 100-D-106 Waste Site Excavation
2 Sampling Sample Sample Aluminum Arsenic Barium u Boron Calcium Chromium Cobalt
3 eaT Number I aet mg9/kg 0 1PL mg/kg PO mgk POL hromiumO g/gT PCL mgk 01POL mg/kg Co PO4 EXC-aIt T JiTWFI 7/22/14 6840 1.4 3.2 0.59 50.1 0068 0.18 0.029 _1 B _0.87 5760 12.6 108 X .52 5.6 X 0.089
6Dupicateot'JITWC8 17/22/14 6600 1.4 2.8 0.61 .54.5 070 .19 0.031 1.1 B 0.91 6013.1 10.9 X 0.054 5.5 X
6 Analysis: AnayssTL__xD_?(__be) 0N19 eYP o n7 TDL ot Q5 10 2 0.2 2 1f100 -1 28 Bt>QL? Yes (continue) __ Yes (continue) Yes (continue) Yes (continue) Yes (continue)_ Yes (continue) Yes (continue) Yes (continue)_Duplicate Analysis Bt>5TLYe(ccD) NSopaceptbl) Yes (calcRPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable)10 RPD 3.6% 8.4% 5.1% 0.9%11 ________ Difference > 2 TDL? Not applicable - accetable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable12

13 Duplicate Analysis - 100-D-106 Waste Site Excavation

14 Sampling HEIS Sample Copper Hexavalent Chromium Iron Lead Magnesium Manganese Mercury Nickel

JN EXr e4 m gO94 Q PI.A4 POL mg/kg IQ PO mgkg Q PL mg/kg Q POL mg/kg 0 1POL mg/kg Q POL16 IX- JTW('8 7/22/14 __11.-6 __ 0.19 0.274 1 0.155 14600 J 3.4 8.1 M 0-24 4230' 3.3 241 0.089 0.0068 BM 0.0051 11.0 X 0.1117 Duplicateof'lTWC8 JITWFI 7/22/14 10.7 0.20 0.421 0.155 14600 335 9_05 4350 34 236
18 Analysis: 0.093______ 0.0084_______ B___0.00____0.11

19 TDL 1 0.5 5 5 75 5 0.2 420 Both> POL? Yes_(continue) Yes (continue) 5(75 (continue) ___Yes 4otn
21 Duplicate Analysis Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yesalc RPD) NouStop_(acceptable) Yes_(cacRPD) Yes (caicRPD) No-Stopn(acceptable) _ No-Stop (acceptable)22 Dulct nlssRPD j .~ ~ j__________[ 0.0% I ________ j2.8% 2.1%23 ________ Difference > 2 TDL? Not applicable No - acceptable Not applicable No acceptable Not applicable Not applicable No - acceptable No - acceptable24
25 Duplicate Analysis - 100-D-106 Waste Site Excavation
26 Sampling HEIS Sample Potassium Silicon Sodium Vanadium Zinc Chloride Nitrogen in Nitrate Sulfate27 Area Number Date mgk ) PL mg/ 0 O g POL mgkg 0 POL3 mg/k Qjmgk 0 POL mgk 0 PIVI~k ufteL28 FXC-1I J ITWC8 7/22/14 974 36.5 278 N _5.0 252 1 52.6 31.3 __0.084 29.8 X p0.35 29 M 2.0 1.9 B 1 0.31 40.4 M .291 Ri icate of JI TWC8 JITWFI 7/22/14 1030 38.0 230 5.2 166 547 3 00872.0 1.9 B 0.31 14.8
31 TDL 400 2 50 2.5 1 2 0.75 532 [ Both > 0OL? __Yes (continue) Yes (continue) __Yes (continue) Yes_(continue) Yes (continue) _L__Yes (continue) Yes (continue) Yes (continue)_33 j Both >xTDL? No-Stop (acceptable) Yes (caicRPD) No-Stop_(acceptable) -_Yes_(calc RPD) _Yes (calc RPD) j Yes (calc RPD) NoSp(actbl) o-opaceal)Duplicate Analysis Bothto5 TDLLpNobtee IoNo- _paecnpesb(eeDulct4Aayi RPD ___________18.9% j ._________ f 10% _ 5.5% 1 . 2.1%35 Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable Not applicable Not applicable No - acceptable Yes - assess further36
37 Duplicate Analysis - 100-D-106 Waste Site Excavation

38 Sampling HEIS Sample Dichlorophenyl- Dichlorofiphenyl-
dichloroethylene trichloroethane

39 Area Number Date ug/kg IQ POL ug/kg IQ IPOL
40 EXC-I JITWC8 7/22/14 0.39 J 0.24 1.1 J 0.59
41 DuplicateofJITWC8 JITWFI 7/22/14 0.51 J 0.23 1.4 JY 0.58
42 Analysis:
43 TDL 5 5

44 Both > POL? Yes (continue) Yes (continue)
45 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable)
46 RPD
47 Difference > 2 TDL? No - acceptable No - acceptable
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator I. B. Berezovskiy Date 09/22/14 Calc. No. 0100D-CA-VO552 Rev. No. 0Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson ,{\ Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 20 of 20

1 Duplicate Analysis - 100-D-106 Waste Site Staging Pile Area
2 Sampling Sample Sample Aluminum Antimony Arsenic Barium Berylium Calcium Chromium Cobalt

3-D Number Date mk q 3 nk Pkq m 0 P0L m4 q POL
5 pc tef JiTWC JlTWC6 7/16/14 - 5420 X 1.6 0.66 J 0.38 2.4 0.66 61.1 X 0.076 015 BJ 0.033 7460 X 14.1 5.4 0.058 10.0 0

6 Analysis: 14.1________ 1__________ x__0.058______0.10

7 TDL 5 0.6 10 2 0.2 100 1 28 Both > POL? Y nYtYes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (contino ue) Yes (continue)
DuplicateAn s Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable)RPD 10.5% 19.6% 19%

12Difference > 2 TDL t applicable No - acceptable No - acceptable Not applicable No - acceptable Not applicable No - acceptable No - acceptable

13 Duplicate Analysis - 100-D-106 Waste Site Staging Pile Area

14 Sampling HEIS Sample Copper Hexavalent Chromium Iron Lead Magnesium Manganese Mercury Nickel
15 Area Number Date mk 0 POL m 0 P01 - I0 POLmk 0 1 0 POL 1 0 P
16 SPA-7 JITWCO 7/16/14 142 00
17 DuplicateofJITWCO JITWC6 7/16114 138 022 - 0.6 A 0 1 25 X 8 30 4880 x 37 3 1  X 0 1 0  0.0079 B 0.0053 8.9 X
18 Analysis: - 5 X 8 72 8 X7________B .3 . -0-.12--
19 TDL 1 0.5 5 5 75 5 0.2 4
20 Both > POL? Yes (continue) Yes (continue) Yes (continue)
2 Dulct BohnalDysYsicacPD_ No- Stop (ac cep table) Yes (caic RPD) NoSqtgp (acceptable Yes (caicRPb) Yes (caic RPD) NoSp(actbl) o-opaceal)22 Duplicate Analysis Both 2.%>5xTDL?_ 27o________ .% 122RPD 29 oSo acpal) N-tp(cetbe
23 Diff erence > 2 TDL? NoaplcbeN-acptle276.%.12 34 _ _ _ _ _ _ _ if r n e 2 T LN ta pi a l o a c p a l Not applicable No -acceptable J Not applicable Not applicable No -acceptable No -acceptable

25 Duplicate Analysis - 1 00-D-1 06 Waste Site Staging Pile Area __________________ ________

26 Sampling HEIS Sample Potassium Silicon Sodium Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate

27 Area Number Date m/kq 1~~~m 0 P11 mO 0gk PIL mQ OP L OL m0

mq/k OP- PO mqk TW POL14 .454 mq/kg OT POL m/kg Q POL mg/kg O POL m/q|0 POL mg/kg Q POIL mn/kg PO

29 D. TW C 6 7/16/14 822 00 4 1 .00 160 |J 537 380 5 9 0 . 0 0 . 27 45 .4 X . 7 22 2 0 4 0 .8 2 7. 4 J 0.312_

130 0nal22s 05601 5 2 5 0. . .7 48 X 377. X 0.10 0.079 BJ 0.005 8.9 X 0.312

31 TDL 400 2 50 5 1 2 5 4Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Analysis Stop (acceptable) Yes (calc RPD) Yes (calcRPD) Yes (accepD) Yes (c RPD _ Yes c RPD) NStop (acceptable) YS (accept)

__________ Dffrece2 DL o acetale f No 3.6 1%7.9% 4.5% f 21.5% 00010)_____ .7
Not aaplpc No - accept licable Not applicable Not applicable Not applicable Not applicable No acceptable Not aplable

36
37 Duplicate Analysis - 100-D-106 Waste Site Staging Pile Area
38 Sapig T SJ Sml Nitrogen in Nitrite and Phosphorus in
8 Sampling HEIS Sample PNitrate hate

39 Area Nuk Date mPOk 0 1 POL m OL k
40i SPA-7 J JITWCO 7/16/14 5.P7 0 3 42 J .
41 DuplicateofJlTWCO JITWC6 7/16/14 6.0 0.36 27 BJ 1.2
42 Analysis: __________ _________ _________

43 TDL 0.75 10
44 Both > POL? Yes (continue) Yes (continue)
45 A Both >5xTDL? N-Yes ((caicP _DD)( No-Stop (acceptable)_
46 Duplicate Analysis RPD 6.9%
47 - Difference > 2 TDL? Not applicable No - acceptable

Remaining Sites Verification Packagefor the 100-D-106; 160 7-D Influent Pipelines Waste Site
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Altaclunent I..INW).106 waste Site Verification Samplre RslS SVOA)..

CONSTITU.ENTCLS 
IWg

1. ',4- 1Trichlorotrenie V A i U 2S 828 6 U 2 8

1.2 Dichlorob n,'entS O 2 -1 , 2 - ---

1,3 DiChlkoab inU
1A,3-Tichlorohenale 1 14 1

1.4,6-Trichlorophlo V A 99 M 99 1 0 U 1

14-Dichlorophenal S O, . 9 1 01 0 U 1

1-4Dimethylphenal O 5 U 6 6 U 6 1 i 6 6 U 6

2.4-Diniiroto(lne-0 L) 30 40 U 3 1 0 035
..6 Din.....rot....lu..n..

SV-ChloroUn(6 ptUithe6lU-ne
2-Chlor... ..a

3+4Methyl[Ihenaol (crsol mV A 1 U 1 U 1 '' i 1)1 U _

46-Dn4t6-UmeUvi51n)
4-Bro opin lenl cherU ;-) ) I0 Q2 lo u t

-1 Chloroaniline V A- 1 j 3 68 1U i 6 -, U 7

4-Chlro plinylphend eth---er --- ------------

A Celnatubne S%( I1 2 7F2 u 1,

Acenapi..yienAerhracen
Renro A 0A 2hr!acne

li11m~ enmpyr e c V2 2 )1 2
........ .h.. .an.h.n.

Ackalithrntene V A 717 L 7 if t I

Bis2-hio-,ol it) er

Bury llbezlialee - 11 A12 9 U I

DBenz 1 fllanhamraene SO 62

I nzluclranthen V A 4 j 4 4) 3 14 4

fixQno 11.13t-cd1Upyrene 2

Piyenc lrphealf V A 4 * 3 U 4 . ; 4 3

-----;v OA 127 0 1 11 0I
Dierz~~har cSeVoAk 9.9 UT 9.9 10 U 10 18 2 U 190

Dib~ufuanSVOA 9.9 i U 9.9 20 U 1 0 9 L! U0 v 2
---O A-- - ... U........6 6 6

DidllphblaeS VOIA 26 U1 26 16 Lf 26 6 U 64 86 L;

DwwthSVO 9.9ala U 9. 10 U 1 921 U 92 VO 2
DinbuyphhlaeSVOA 291 U 29 21 t 9 27 27 99 19 I

DiT-ctpihaaeSVOA 13i U 13 14 4 L U 33 1 U 1

FluSVOA 50n U 50 50 U1 M0 4UU

HareieSVOA 18 U I.s 10 U It U 1 s U i i

He LhoebneieSVOA 33) U '3 33 U 33 17 U. __719

HeahfrbuajerSVOA ).4 UI . 19 1) ) U 2 19 U IO

HeaclooehaleSVOA 21 U 211 0-T-i 1

SVOA 17
km~hroneSVOA t 7t 17 1 7 16 U I> I

SVOA 220 ! 2 1 U 2 o 2

U 65 "I U 66I U 21 66 U -61

-Nitrsodih, Uk 21 21 Uj 21 19 Uj 19 21 21

SVA 10 U to1 .10 U 0M 10o Y 0 10

Pfiviaw~e)c U 17 17 L 17 16 UT 16 17 (U 17

NVO is U is7 17 IU 17 18 U 16 I U 1

SVOA 126 2 11 u 1 1 .

SVOAhen I hetN08 f2

OriOAto 1.B 23oivDt /21

QlVOAe R.3 ilo Dt /?1

SVOA N161sD-A 05 R o

RemainingVO Sie eiiainPcaeo h 0--0,-10-IIfun ieie at ieB3
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Alattcment 1. 100-D-106 Wasie Site Verification Sample Results tSVOAs).

JITWDI. EXC-4 JITWD2. EXC-5 JITWD3. EXC-6 JITWt4. EXC-7

CONSTITUENT CASS 07/27J14 07122/14 071 *7/22114

I .2Arichk'ombeatnre VA ~ i (F ~ ( ( Q. y~j jP).I~E~I{E
2,JTit1r~ 1,nf N O 7 Uj .6 _] 26 J> _ U 28

I,2-Dichloroen7ene SVOA l I y0 U t0 I2

l.3-Uich'lorobenzene SV A I 1 12 it 12 1-

1.4-DjichlorobenrwewSVA 1 U 11 1 11 I U 1 14 F 1-

2U.5-Trchloro8 9' 94 1 94 9

2.4,6-TrichloToACenot SVGA 9. 9.2 U U 4' 9 L 9 9

2.4-DiiompLnol SVA 9 98 '>2
24-Di6eh6lphenlA

14-Dinuirolihenol SVA 330 31I U 10 330 It 130
U4-Dinitmtoine6

26-Dinirmroiene SVGA '7 L! 27 '6 U 6 m ' '6 '8 U '8

24 hkronahdialentA 8 ) 94 U 94 99
2 Chlorophrnal SV N 't U '0 19 i 19 '0 tA '0 21 U 1

Nue1C SVOA 19 U 19 if 18 is, U is 1'U 1

2Mnvplrn 1eo.,~* VG.A 1- 13I11 I ' I U 13
2 Methviphenal icresoi, (- ------- , 2 1.... ----

2-Nitroumline SVGA 19 U 49 16 1 .16 U 4

2-NitropitenA U <) 9 U " I4 ! 94 9

.3-1chloroezidi e8 1 3 I ;3 X U U R9

3-4 Mehiyphenol cre'ol. mp) SV0A 3 U ' .. U31
3-Nurouniline SVOA 7 67 L 6 t LU 1 37

473-Din3rrT-2-in pen3) 1 U 31o 1

4-Bromophvihevtihe VO 19 U 19 1 I I L 1 u 9
QSlr(31VItflL 553 0 U W4 6I1 61 6' L (1' 6 w O~U-60

4-Chkwci-aniline 53 ~ 0 > 7 1 U 8

4-ChloropheI1pbenvciether 5506 '0 UI L 19 0 '
4-Nitroanitine , VOA l U 71 67 68 U M U 72
4-Ni9rophenol9 89 9 jI ( 91 0 U

Acenaphtlicnc (1 9. 9 ' U 1 ) U 10

Acenaphthviune 5*\ef3 1 7 L 7 1 I 16 1 16 17 L 17

Arithracene SVOA 1' L 17 1 , 16 16 o It 1 7
Bewtalnithracene SVOA 20 U '0 18 U I8 19 U 19 '0 20

lcnzosal2yr0ne 5 3 20 1 0 I J l'9 U 1 0 1' '0

Bew ahniperylene SVOA 1, L '0 '4 j 46 L '
llenzolliilpeylcnc VGA Y) U 16 17 S I 1 ' 1

Rnzolklfluraene S U

ist2-chloro-1 -meThvecthyIethVer S A 22 U " 21 LI '1 2' __[

fist 24Thorcet1oxynneihane SVGA U '1 '1 U 21 22 U L 23

Ris2-chloroethyl) Vthwr SVGA 16 U 16 l4 k 15 16 U i 16 1 ' 16
1Is(2-erhythexvl pluhalate SVOA 45 42 U 4' 4i U 41 46 U 46

ivbhenziphthalate SVGA 42 U 42 40 U 40 40 U 49 13 U 43
Carbazole 5VGA 35 1 3 L 33 34 U 4 I

Chrysrnc SVGA 6 U 26 f 2 ' 5 U 7 U 17
~~ SVGA 19 U 19 IX I S 1i 1 ) U 1

DIbenwftsran SVGA 20 U 20 i U 1; 19 20'U j'
Dirfly p1haw SGA U S 24 U U4 24 2 I6 U 6

Diethyl phthalatic SVA 1
Dinxthyl phthalate 1 , I 1 2 2 U 2 3
Di-n-bav I Iphthalate SVOA 8 U S 7 L .7 '7 U 2.7. U - 9
Di-n-o<'tylphthbaale (IA U 13 ] U 4 14 U 14

91wrantliEnw SVGA kS U3 3 IS 3 34 U 14 316 1U 36

uicene 5505 18 U I8 1 L7 Is U 18

HexadU2or8ben2e7 U ' 27 U 7 '9 U 2')
achlr9obladiencG8 U 94 99 U 9.

Hexachiercyclopentadicne SV 4 U6 4 47 50 U A.)

Heachlor.ethane SVO0 U0 1 0 '0 U

Ido23-edpren SVA 21 1 2 U 22

Iophiorone SVG I 17 16 L 16 10 16 1L 17

NaphibaleSO 1)c 9 31

Nitrorenne SNOA 21 U 1 2 01 u, 21 22 U

N-Ni di--dipropyaine 0 U ) 9 9 31 31
~ ~n2I baSVGA '0 U 0 12 ' 0 U 10 1'U 1

Pellec~IotcoW ,;VOA 3'0 U) 3' 0 137' 100) I10 U 3110 339 'U 3 -30

MIeena>9hreiw. '>50 17 Uj ' 17 l16 I 16_ 16 U 16 17 U 17

N hNtu I SViA te8 Ul 18 17 ' 1n 17 17 18 U 1n

Pyrere VG 1 U 2 I _U itII L' 1 12 U ' 12
PchIachlon Shee Nc' 00 l1

Prginahor I. Br nerekiy Dae 9/2114
CLASSd R 7 NI7c//n Da02 9/1 1t4

C Ic. Nr'. (110(1-CA3 *0552 Rev. No. 0
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.-Ataclnwit L. IqOI()-h106 wmicl Site Verinc-atioIsiimwe. Rt, 11111 cs'vo.As.__________

.1SITIN CLS I'FMfls FXC-S .1 LTWD6. ENC-9 .1ITWI)7, PEX(. Mo J1'f-wIs. E)CC-I I
ONSRUENT7/14 071214 07/22/14 OT2"14

U 1101, Z kg P L PL
______________________ vO~ 6 U. 26 R,* il - 16 -27 __U _ 27 27 1 7

1.2 I ichlorabente ne21 2 21 21 U '1

I . 3 4 c h I ~S V O A II I I U 1 3 1 2 1 1 L
--- -____ 11 U - ___-- B U-- _3 .,-' 13 T I U H.- 4 94 Q. U 93 9.7 Dih lo roU 52.4.6-TnchIo( phenol . .....

9____3 U 93 9.7 U 0.7 9.5 U 9.2.46-T-horo ---n l 4
4-D ihorophenl..9 

97 U .7 U2.4-Diinqth InenOI $VOA 6 U 64
2i.I~initIIe,~ ....6'....... 6'... U 64 64 U 6

2-Chioropheniol 39 ' i . )' 1 I2-Mel inaphthaln 1
2- iviphenolcr o, 3 1 U 0 . U

2-in'Viu 'OA 64 1 4 9 i 1 9 j 9 5 U 9S'vOA_ 044 (343 U 9 8 U 81 6 U $

3-NitraM Uine 2 U6 U 6 ' U 7
-1.-Diniro-! -methylph enol ~ A II)30 31 t) 3'I -L 2) 30L 14
-B hlr o m ph ttfilph vOA 9 ' U h4 er k 6' 9 . LJ 64 63 U .6

----.--lor- 3.m.t.iph.no

4-Chlorearijine \O 7I 7 4 0 71 I4
-Chlo oph i I cU 2l 20 U0

Ac,-7piin1$OA is Li t ' 96 U 96 1I I i U81 U 96S
2- olphrIYol I ',\CIA, 16i 1 1 16 U 16 17 17 1 3 i 1

4-Nitroanifile S O lL

UoinSV-OA~,Ll 1 I.4 U' q. 93 9 LI 9-------- 19

I~i/obiIra~~e~SVOA M ~ U 4 35 4 ...... I 2
... ,zipcva ..... A 15 U 84 U 1U 16 M R616 1 U 86

M r l ptw noi kiI u, ra,, l, n t~p -V O 1 17U-7-9U--7 I
SVOA--h~r~ Ii I't~ehl ~ ~ ~ 913 ' U "I I I LI 31 U1 2 31 3f

1 -Ni tlrouhi ei 68 6 M 71 i 16 1 7()

i~~2-~lyhnd1 pl3 ai 3 1 3-1 1 U t 4 " I U 430 U ~ 1 31 44 ---44

AII vohenavphhenll eic41 IK 41 ------

(abanl 19() 62 lU 14 L" 3 6 L7 5 3 U 346fCk aruaiyrne SVOA 77 L! '9 76 u 76 i L 6

4ClobiwUphryla yl cilrlt SVOA 20 1 11 ". 20 S U 1 S 8 U 1

B ztitor1an t ene I' 99

i)~Ilv tI~h~i, 'V A '4-6 Li8 U 68 U 71 - U '

B z icgirene.... . I ---

I)m4,iphI1a 'VOA 1) 91 u go '1 ' U '' 94 I
Acc-~9iphi~i,,lj SVOA, L7 1o g7 ' IU " 8 1! U j

iI~iurriaho -f0 14u - 0U U4 t4 I 4 3 U I 4 11 3

lknzob kill uranthene SO

80(1 hl orc e OI 17 U d l 1 eh y7eJh7

Bikl-ChlorobuIn~ethan0e9 4 1 U 93 9 7 5 U 9
- 11A1'U.--U-.-,-11 U .... .I ... '

1-upizokftratr nt 93 A 167 U 167 37 I b 7-I 7 16 U 1Na~h~~aer' 9 A ' U '9 19 1: '7 1 19 I 30) 38

HIi.-chlom- I e SVOA 'I U th) : ( A] 2 U 2 21iit ety e2t Uhth2ri2

P' ntChlorfloh n ilal . - ) ~ ) 1 
3 

U 1 U 310 1'1 32 314 ' . - -t)
Ph~, mhrei~ \ L33 6 [ lb b L 1 12L217 U , 1

1-'licno t ter SVA 17 67 1 175 16 ' 16 17 U 1I----- ----- ----- ------ ----- ----- -- I-- ----- -----... ...Pyne ,9A 43 U 43 45I I ' L~ 15 14 U 44I

bulvibenzvillRalate 1 U 41

- ~ k N- .. 00 -( .- t .lv No... 0 .. 4

CarbReaiin Site V a Pk fo th 10 D 10 1 U n4

Diethl SVOth U 2i te
: Dimlet-hyI phthalate7 O -21 t 1 12 U 2

Di -n-toklhihlate V A 2 , -7 ---....
Flowathe7

Floorene3 3T ......

Hexactiorotwene SO .2 S -8 U 2
Mexachlorchmadiene SO 4 A 9

Hlexachrlornethane SO 0 f 12

Isaphoroin. ...16 1 ) 1 1 6 U 1
Naphithalene S 'h' j3
Nilwhenszene SO 1 UU 2

N-irsed--diropviainle
N-Nitrowdipheaviamnine ---- -U L 2

Pentachlorophenot.........U2

Pcnol L-- ---1

\tacment1 10-kls ateS o e i et Sample RNs. as01VO11
.IITWDS.EXC-3L .BTW 6FX- JTWD7.EXC-I DatW 2S.2XC1I

(heAkS R7221 J.Ne7/ Dw922/14072/47//4
tir/ke ONPOL uW/ky POL uRk P vL N/k 0 Q

Reaiin Ste Vriicti acaeoth 10D1 06 1 D Inlun Pieine Wat StTB3
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Attachment 1. 100-U.106 Waste Site VerictJion Sample Results (SVOA.

j111'WU'9, "-7C-12 j ITWF4. IXC.43 Ut JIWO. 5PA-7 J311(6. Duplicate of

CONSTITUENT CLAS 7V1.476 07/2214 O221140711/14 7116/14

.2.4iTnchloriberwntn SVI0A 2S U 18 26 : U 26 2, U 2 26 u 2

1.2-i)chlorabenzune SV()A 22 U t3 20 20 U 21 U

1.3-f chlobaw n SVA 12 U 2 1 7 44 LI

1.4-Nfliornet i SVGA 14t U 1 44 13 i U ____ 3 13 4 4

14.3-Trichlorophenl SVOA 10 U 10 U q.4 U 94

2.4.6-Tric(lorophenot SVOA 1 40 4A 11 9. 4 2 L! 94 44

2.4-Dichlorophenol SVOA lo I 3 U 4 ) ) 9. 2 (4 U 9

2.4 Dunehylpihoritel SVOA 66 U 0 61 U 64 (, U r,6
4 f~nI~o5~w~o SGA 30 U i 3 11 U 40 310 Uj 314) 34 14 ,)

t ~tr4iutn .O ,6 U 66 (11 U i'4 u4 U M 62 U 62
A Dnro nSVA 66 6

"~'O 4 1 129 3 U 46 2' U 9' 946. 9

-- -------
2-Chlorophelloll SVGA -, U 10 14 U9 U 20

2-Methylphenoere4 o- SVOA 19 U 12- 1.) 1 t2 U I
2-NaIrounibne SGA ' . 46 4 U 7 0 '

3.3 Dichlrobenzidine SI(A 0 U ( 67 4. 7 67 U

3+4 Mel 4ipheno) wi-Areso, mUp '47 13 U 44 U Y U 9 31

Aciu'pnh'i ('O 0 i1 0 9, U 6 67 U 6 69 '4 I U 9

An*ptlye SVOA 4' U 410 40 U 110 46A~ 4.l iw 46 0 u 4

4txzc~vr e t Y'VOA 19 . ' - U 19 1 17 LT IS U 19

InxI4IIr,4e4 V( 57 6 U ' 6 614 L; '1 61 LI 64 ' U 2Q

40ni8R 2evpen l 46 U 5 75 7 U 1

... ................ 4A ...U .4 0.3 7. .... ---U------

4 -Chloropheviphenyl ether SVOA U U 19 U. 1 V1 2 U 2

4-ihtroandirn SVOA 3 U 6 37 U 6 6M U ' 6S
4-Nitroph 4enol SVGA 47 U )7 Y U 4 U 9
Acenaphthene %VOA t 1 U 1 10 q 4 4' 4 L! 044

Acerpinhylene SVGA - 10 1) H3 16. U 13 0 U 4

___ __ __ __ ___ __17__ 1VO r' 17 16 U t t, L, '5 5 2

BertSraceUe 49 16 U 16 7 76

BEno_ klluranth_ee SVOA 20 ! 49 I U 9 46 - 9 - 4- -

4iidy 64~~i~S\ GA 26 TU 'j i 4 - -. 14 i U ' 5X 2

I ~ ~ ~ ~ ~ ~ ' Ii(-heotoymt n :
Bi-(2-oblon-hyl)---her-

B ia erhviltex i hth aawVOA 3 U. U 2

Butylbenv4tmiarc SVOA 14 U 44 45 U 5 15 4 4 U

D 3barAk h04anthene SVO. A) 4 U) 17 U 14

Diet hy p,,hcuz~,,c thaYlaic0 5 L9 U1 UI '7 27 U 2

Hs2CbIcethhthatne SVOA ) U 1 J ) 2 U )U U 2.

Bls xuorohetne SVOA 14 U '4 '5 U '0 0'

flu'p~orne SG 7 U 1 6 U 4 6 U 1 6 1 4

Bi N-eh,he)phth alac S VOA 34, 43 3442U4 '9 U . 9 .... 42 4, 3

H iloroy]oen pe d e U 22 0 n0 n0 neU '0 n4 Ue 4

NNirroso-di-a-dipropyl rne SV A 3 34 23 U '3 ' " _. U ;4

N-Ni2oseiphe5 Tla7ne

I~n~h~m44wt- VA 430 -IN 30 30 U 4 U 2S 250 4 U 2 ____

h4en7 1 anthr14ene4 U 18 47 U 47 4

Clni..ed I ILTWC Da, Duptiatf4

1T , C J W -1o J.TWC -SP A1

eOA fo t 10 D 06 U Pp ln U Wa st US 9

SVOA 2 _U2 0 U '0U 25
SVO R 2 1 li II II U 1

Diet'i hhaaeW$OA 14 U 1 13 U 3 11

r~-nbtvpl aat.SVOA 10 U 10 9 27 - .3 9
SVA 10 U 10 14 U 93 92 U

Dii-cyphhlt ---- . .... .. SVOA 66 U 66 61 U 61U624

MuoanhenWSOA 130 U 330 U 33 U1 U 3 J 31

Huowe-SV -O -19 U 18 18 U 1 17 U 17 18 U 18

HeacSVOAtren 23 U 23 1275 U - - T 7 2 27

SvOJA 10 L 0 . U 9.2 U 9.2 4.0.

Heclooy.Irewdi! SVOA 43 ( 3 6 U 6 67 U 67 47 1

1-eahootaeSVOA 33 I 3 1 1 0 U 200 20 U 2
WVOA 229 U 19O 18 U I 7 1 U 81

VOA 66 UJ 661 U 1_ 6 U 6 .
koporeSvOAk 17 U 17 76 U 16 70 U 1 16 U, 1

aptieeSVOA 2121 U 1 9 U 19 _9 u U 0

NtoeiwSVOA 9 U 7 90 U 0 9 U 9 921 U 9
WOA 10 U 10 9 U 9. 95 2I95 97U(

SVOA I 2 U9 1 1 9 U )19
svu w0 0 i

SVOA 17 U 16 U7 U

SVOA .33 U 31 30 U 31031 
U IMcooSVOA 1S 1 7 U 17 1 I1 15L 7 16 U 1

QVA t U It- 3 U 4 4 2 4

oVOrigin43a0to 40 B 0 UkeO~i 4at U 21

ChVOAe R9 U. Nieso 7)r U- 2717U2

5VOA. No4 U 14 13 13 U 3 14 UN14

ReminngSiesVeiVOAio 36o th 10D16; 1603D Inlun 3ielne Wat _ it UB-4U 3
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Attachment 1. 100-D-14 Waste Site Verification Sample Re-itsn (SVOA_).
JlTW94. SPA-I JITW97, 5PA-2 JiTW96. SPA-3 JITW95. SPA-4

CONSTITUENT CLASS 07/16/14 07/16/14 (7/16114 0r7/16/14
ug/k o Am. ug/k I PQL ugkg QJ PQL ug/ktIY L

I,2,4-Trchlorobnzene SVOA 27 U 27 Z7 U 27 27 U 27 26 U 26
L.2-Dichiorobenzene SVOA 21 U 21 22 U 2 21 U 21 20 U 20
IDichlorobenznc SVOA 11 U II 12 U 12 12 !U 12 li U 11
I.-Dihlorobenzene SVOA 13 U 13 13 U 13 U B 3 13
2.4.5Tchlenol SVOA 995 [ 9 5 98 U 9.S 96 U 9,6 93 U 9.3
1.4. -Trichloropherl SVOA 95 U )5 98 U 98 9 U 96 93 U 93
2,4-Dichlorphenol SVOA 95 U 95 9.8 U 9.8 96 Ul 9.6 93 U 9.3
2,4-Dimethylphenal SVOA 63 U 63 65 U 65 63 U 63 7i U 61
2.4-Diitrophenot SVOA 320 w3 320 330 UXJ 330 320 UJ 320 310 I 310
2,4-Dinitrot)iLuene SVOA 63 I U 63 65 U 65 63 U 63 61 U 6
2,6-Dinitrotoluiene SVOA '7 U 7 27 U '7 27 U 27 26 U '6

2-ChIorunaphValene SVOA 95 U 9.5 9,8 U 98 96 U 9.6 93 U 93
2-ChlorpenoI SVOA 20 U 20 21 U 1 20 U 20 19 U 19

2-Methyinaiphtha1ene SVOA 1 II t8 19 U | 19 18 U 18 18 U I
2-Methyilphenol (cresol o-) SVOA 12 U 12 13 U 13 1 IU 13 12 U 12

2 Nitroaniline SVOA 48 U 48 4 U i 49 48 U 48 46 u 46
2-Nitrophenol SVOA 9 ' U 0 .5 9.b U 9.8 9.6 U 9.6 9.3 U 93

3,T-Dichlorobcnzi dine SVOA 86 U 86 88 U $8 87 U 87 83 U 83
3+4 Methylphenol cresol. m+p) SVOA 31 U 31 32 U 32 312 U 32 31 U i 31

3-Nitroaniline SVOA 70 U 70 71 U 71 70 Ui 70 6. U 68
4.6-Dinitro-2-methylpheno 5VOA 310 U 310 320 U 320 320 U 320 310 U I 310
4-13ronopheoylpicuyl ether SVOA 18 U 18 19 U 19 18 U 18 18 U I8
4-Ch oro-3-methylphenol SVOA 63 U 63 05 U 6 63 U 63 61 U (61i

4-Chloroaniline SVOA 78 U 78 8O U -0 79 U 79 76 U 76
4-Chorophenylphenyl ether SVOA 20 U 20 21 U 21 '0 U2 20 19 U 19

4-Nitroaniine SVOA 69 U 69 71 U 71 70 U 70 67 U
4-N(trophenoJ SVOA 9 U 92 95 93 U 93 9 U 90
Acenaplinhere SVOA .q U 9.9 :0 U i10 9.9 U 9. 0.5 U 9.5

Acenaghthylene SVOA 16 U 16 17 U 17 16 _U _16 16 U 16
Anthraccne SVOA 16 U 16 17 U 17 16 U 16 16 U 16

Elenzolanihracene SVOA 19 o 19 20 U 20 19 1 9 19 u 19
Rento0alpy SVOA 19 U 19 0 U 20 19 U 19 9 U 19.

Benzotbfornianthene SVOA '25 I 25 26 U 26 25 U 25 24 U 24
B1AIhperylene SVOA 15 U 13 16 U 16 15 U. ii 5 L 15

B3enzek)flrnthneC SVOA 38 U 38 39 U 39 3 -U 18 37 U 7
Bi1s2-uco--ndlytehyikther SVOA 22 U 22 23 U 23 21 [ )] U '21

2C r m SVOA 2 '3 3 U ]2 2 1..
BiO2-chloroctbvl) ther SVOA 16 U 16 16 U 16 16 , U 16 1. U 15

BiM2-ethymhexyI) phthalate SVOA 44 U 44 45 U 45 44 U 44 43 U 43
Butlbenzyiphlihalate SVOA 41 U 41 42 U 42 41 U 41 40 U 40

Carbazole SVOA 34 U. 34 35 U 35.3 U 1  3 .3 7 6 33
Chrysene SVOA '61 U 26 26 U 26 2 U '6 '5 U '5

DibeniOahIanthracelne SVOA 1819 U 19 1 U 18 18 U
Dibenzofuran SVOA 19 1U 19 '0 U 20 19 U 19 19 U 19

Diclhyl phhalate SVOA 5 U 25 25 U 25 25 U 25 24 U 24
Dimethvl phihalate SVOA 12 U 22 '3 U 23 22 U 22 21 U 21
Di-n-huryfphihalate SVOA 28 - U 28 28 U 28 '8 U 28 27 U 27
Di-n-octylpththalace SVOA 14 U 14 14 U 14 14 U 14 13 U 13

Fluoranthent SVGA 34 U 34 I5 U 35 35 U 35 33 U 33
-Iuorcnc SVOA 17 U 17 i8 U 18 17 U 17 17 U I17

Hexachoezene SVOA '8 U 3 28 U 28 28 U 28 27 U 27
Hexachloobutadiene SVOA 945 U 9.5 918 U 9.8 9.6 U 9 6 3 U 9.3

Hexachlorocyclopertadiene SVOA 48 U 48 49 U 49 48 U 48 46 U 6
Hexachlorochane SVGA 0 U i20 21 U 21 20 U 20 20 U 20

identw1.2.3-cd)pyrcne SVOA 21 U 21 L 22 21 U '0 U i 20
Isophorone SVOA 16 16 17 U 17 16-1 U 16 16 U 16

Naphlialene SVOA 030 10 U 30 30 U 30 U '9
Nitrohenzene SVOA 21 U 21 22 U 2 21 U 2 20 U 20

N-Niroso-i--dipropylamine SVOA 30 U 30 30 U 30 30 11 30 9 U 9
N-Nitroodiphenylainje SVOA '0 U 20 21 U 20 U '0 19 1. 19

Pentachloroplienl SVGA 310 U 310 320 U 3 30 320 310 U i 310
Phenanthrne SVOA 16 U 16 IT U 17 16 U 16 6 U 16

Phenol SVOA 17 U 17 18 U 18 17 U 17 17 U 17
P_wne SVOA 1 U 12 12 U 1 U 12 1 i1 U II

Anfachinent L Sheet No 12 of 21
Originator 1. II Ucrnzovskiy Date 922/14

Checked R. J. Nielson Date 9/22114
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Aladhmn 1. 10-Dlft Wr-Ar Site Veriflcation Sample RCstrit4SVI).
JITW3,,SPA-S JI TW99. SPA-6 IIT8V CI. SPA-S .1I1WC2. SPA-')

CONSTITUENT CLASS 07116/14 07/1114 0716/14 07116/14

1.2.4-Trichifnenzrrw V0-\ It ',I_______________________ 2 3 27' U 7 28 I) 28 2,R. ---- i 2
I.ZDichiorben'r VA '1' 3 1 e ' 2
I.3-Dichlo'robnnene V A 1 i 3 3 ' 3 3 '33 1
I.4-Dicliorobentene VA 1 3 3 > 3 4 U i i 3
245 Trich ophno 9 U
2.4.6Tric-hlorophenot V A 47 L 97 > 7 93 3. 9 '8 3 .

2,-IbrplnISVOA 97 12 Ti ;2 U U 9 IJ >9 08 .

2,4 O chlophe l A4 U 4 6 U
2,4Dimethviphenal 37 U 9Lf9,9

2,4-Dinitrophenol SVOA 97 t L 9. 7 01 31 9. 7 91) 13 c7 333 Q 1
2,4 -Dinirtmclueno SVGA 64 6 64* (4 t 6 6 65 1. 65
2 6-Dinitrotclvene V A ' I 1 7 '. U 3 ( 3

2-Chitoropenol SVGA - '0 . 32 : U '0 3A U 3Y 3 2
-Methlinlh>alceneA 3 ' 33 33 3 ~ 33 9 3 ' 32 MeDivinolhreo, -IA 13 1 13 37 U 3

2 Niroanilin -
2- Nitrophenol >1t0 97 07 91 ki 28 A 4 US

if3 Dichlorobenzidine >0 > 8 >7 3 37 8 9 8 33
.3+4 M1-ethvylphol icresol. rI+pi >01 3 > 3 ' L > 3 . 3 3 ' 3

43fi-1>nitro-2-meth~yrphenol SG > 'l P ' 33 U L0 3) 2

A-4.11Ioro-3-nweibylph1er41 SG 4 4 6 .o4r . i 6 6 > 6
4-Cho rtrnaline A 1 I 80 '0 U .-- - I I )

4-CThlorophonylphenyl ether SG 0 3 0 ') 3 ~ 3 3 . 2
4-Nitroarnilne V A 7 j32 3 7 j 3' 0 7' .>3 1 3

4-Nrohoo3 1>0> 9- L '3 411- U 3 964 L; 964 9,9 9

4 - N Fihr op i e a l S V A 30 U 2 o 0 U 31 2 1 U 2 0
A c e n a t h eS V A - -- 37 7 L--

I I 37' -

IAcn t'3ab a hrace o SV GA J 34 e3 19 U 9 '0 U '0 U )

Benzaapyrene >01 1 ' 3 9 9 0 L 0 '1 U N
Iknfohriluoranltee SVGA '6 U '6 '7 U 49 6 11 '6 64
Henzolghi/prene->>01 3 U 3 i a 3 3 3 6 U 3
2enz(i<kflooranthenc e3) )9 U 7 N 40 U 40

- -i L2-ch- o- -n-meth i lly herI 3
1 is i2-Chlorehiuxy iwthane SVGA 8 3) 8 . 3 87 89 U '

Iiqt2-chloroethvl) 'ethaer SNGA 6 L 36 36 U 16 36 U 3
Bis(2<cthylhexvi) phIthniate >CA 4 . 4 7 U -5 -6 1 -6 4 > 4Buylbenzvp-thalate IV- 4' U 4' 7 U 7-

C1rba0o 32 1 ) 76 (1 U 21
Chrysene >GA ' U ' '6 U 6 ' U '7 ' - U - 7

Dihenfofran SVOA 30 U 34 6 U U ' 0i

DI-ie:3n-3 ilna SVOA ' I U '2j S() I ' ' U 43 i 7 I U 2

D i m Ney p hb laate S V A 'CT '99

Da--oeilphibalate SG 4 3, 3 4 1 4 3
hNoranbe>ne SVGA 9 79 (1 70 U3

f-liso1., T1A3 ~ U 38 3 7 3 U 1 7 38 U 38

Ikxachlorobennrine SVGA '3 '9 U 4 96 ' 1 9 U '*
Hexachorbntadiene 7VA 9 U 9

xachcroccoxntadieneU 4 9
Hexac13hloroihane >1VOA 1 3 U . 27 3 31 1 1 U

____________________ 7V0A 37 1') 17 17 UF ' 17 37 'U 17 37 LI I

Nainlhalenec >1>0> 30 U 30 3) 3 30 3 3. 3 ,0 u 1)
Nirnbentene SG 3 33 3 ' . I ' ' j UU '

N-Nitroso-di-a-dipropylamnin.e >> 1 4 3 3 0 U 1 7 3 U 3 0 I U >
N-NiSroUdipheUnyanine i U ' I1

Penachlolrcnhenu >3> > 3ol ' O 30 3 0 ~ U 33

P~~rI>IIrCIC>V3)A 37 U 37 U U 37 3 U 37 7 3. 1

B hoifuriln -SVOA IS U, 19 37 U 17 3 8 4 U 38 3 U3 ' I

Ph3enall373>'1 O 9Of

)ition Rampe i NsicVOkn Yw 2 U

alcVOA 9U 71 2- 2 CA ) 02 . U No 0
Remaiiga 10D 106 8 I P W S 1

SVA 13 U 32 32 U 42 43 1 4 .4 1 2

cxhao.SVOM A 9.7 U 75 75 UI 5 3 6 3

Chr~cmSVOA 2i U 70 U _ 22 U 27 72

SVO 32 f 39 22 30 30 U 0 20 U 4

Dwefiv hialwSVOA o 2 0 N o U 22so 3 3 -
Din-tu phlilaeSVOA 71 IV 9 U 71 702 U 2

03HocyphblacSVOA 14 t, 14 14 U 19 20 U

SVOA 15 U ;5U

SVOA U 49 _s 50 1 L0 49;
SVO 11 18 U 21

I lexachlAttachment I SSwt No 1U0 2219
Originat. .. B..... Ikr-zovki Dae /2/1

Calc.reran No.A 010-A-O5 Uev No1
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

.Utachrnmnl L 1.00-D-16 Waste Site Veriflcalian Sample Resl ts (SVOAs,.

JIiTWC3 ,SPA-10 JITWC4.SPA-fI Ji TWC5. SPA- 12 OT'HHLFS-1
CONSTITUENT CLASS

(7/16/14 07/16114 (17/16/4 0402/14

2.4- IF FJFIuFbKrFZCU SV OA 29 Tj 1 278 "7 112.8 U -2 0 U 9

L Q-ihlorobnzne 22 _ 2 21 2 U 22 23 U '3
13 DiIchlorobenzen.tI- Dicllorobenzerw SVGA I U 12 12 LU 12 3

I 4Dick'ebezet- VG 14 U [ 14 13 L 13 13 U 13 14 1 14
2.45-Tnchlorohenot SVOA 10 u 10 96 U 0. 9.94 U 9.9)
2AI.6-TrchlorojhetUol S,6 C) 9 I
2A4DichlorophSnoVGA U F 10 96 U 9@ )9 1 .9 1 U 1
2.4-Ibinrihvpkiwi SVOA 6 U 67 6.3 1 63 63 I 65 70 ' 70

2ADnastphe.n......24Gnr'bilSVG 1401 li %4() 32' Ij U '-0 .30 Y) 3301 350 1 U 3-
'A.Dinitralfueyw SVO 6 67 3 1 U 0.6 65 LT 65 70 U 71

26-IIt'nVlFFI A59 L' 28 -7 J 7 2 , _ 28 30 LI 30)
2-Chloronaphthalene SVOA M I 10 9F

2ChlorophenpI 'VOA . F . U 0 2 U 1 22 U
2 McdlvinaptthaIere SVGA I F 19 i U I' I9 U 19 24)

2-MLthMIII neCfM tersol. Cl SVGA 13 U 13 1 U 1 13 I 13 14 U 14
2-N iroanilme SVGA 0 i U 48 I 48 0 i U M 53
2-Nirrophenol OA I i' 1 96 U '16 q() tI tl I

3V 9DierrMezidine89 U
3+ 4Met'Fhylphxol (cresol. jo VOA 3m1p U 33 32 1! 3 3

4-i1)II~l SVG '8 (T 1 70 o3 4)7oF 72 78 7 1 7

4.6-imit1-2-m0ethylp noF U 10 3-0 U 330 350 U F

41BrolIophenylphn v other S VGA 19 19 Is U Is 1 U 2 NI
-ClorU-3- ypha 7 3 U 3 70 U 7

4 
Chlor7aUlSne1 17 F 7

MIA.LIIlo hrSylphceyl ether SVGA I I, 1 20 U 2) '1 U 21 72
4-Nitrowni3e U 72
4-Nitrophenol SO ) ; q 3 Ulo 1 x4- ir~pi~w 554 '1S' I* O t 9 TO F W 3 '10 11~ I IlK)AcenaphnSVO 1 1 1

AOFFOIIJYIcFSV GA LI 17.. ..6. F-.F_6.17 __lI__IF__
Antracene V 7 16 1 7

to anthracene0 1 0 U 2 1

lVenUo-a)pyrene0 1 9 20 L 21 U1
i6enzoF6fIn2,5hne F6 U 26 25 U 8

Benwtghipoerviene SV0 1 U 17
.. s170

1 1
11FaIheIL 46A 8 U 40 3 38 40 UU 40 .' U . -.. '

1-a-IFF-In-ny-lywhr SVOA '3 II 3 U2 L! 2 3 IF ' 4 U1 >4
Di,)"O 22 110~F0y1ilac \F 3 ( 7I i 3 Il 3 ' U '4

1(i2-chloroclvl eer SVGA 17 11 1 1 16 16 U t -- - U I-
2-e xv phialae 44 46 U 46 49

Butylbenzv iphlhalafte.---- "itlce~hh~u VOA 43 IL 43 41 ;rU 41 143 L! 43 4 U 4

Carbaaoe SVA 36 U '6 . 33 lb U '6 3 U 38
(l eSVOA '7 U -7 2 F U 6 '7 'U 27 u

D)iben a.hm1UhracSU I ' U '
Dibenzohuran SG fl- U 19 '(1 I i 'o 2 F U '1

DiethyI phtlhlale SVOA >6 U 6 U 3 5 6 U 6 J1
Diimethyl phtihalate SVGA '3 U '3 2 U .23 4 U F

D--bnirylphthalate 5VO- 9 i U '9 28 U'2U
G-FFIIIIJICSG 13 Fi 15 U 14 14 U1 14 15 1 U 15

Huorahene SVGA .6 35 U 35 36
Sluo8ne V 18 19 It 19

Hexachlorobenzene SV ( F) U '- 28 U '8 " 21

Hexachlorobutadicne 0 10 F I 0 699
I*ate"LIOXFOCF VGA '0 50 48 U 48 510 U. i 50 53 U 53

He1xachte(rcFIhan1e SVGA 21 L, 2 '0 2' J , F

Inden f(L23-cd)pywne SVGA '' '' 2 I U 1 22 U '' '3

Isophorone V A 17 j 7.JPFIIrVG 7lU 17 16 U1 16 Il U It1 18 U 1 18
Naphthalene 550, 31 U 31 U 31 33 U 1
Nitrobenene

N-NiLrol;F-dF-n-Iipropylanine 5504 11 j 31 4t U 30 31 U 31 33 U 3
N-Nitrosediphenyhmine NVFA 21 13 '1 21 I

Penacllurophno 30 30 'U 3 30 U 33 0 U 50

Pheranthrne NVOS 17 U 17 1 16 17 18 U 18
I SVOA 18 U I8 17 17 17 18 U 18 19 U 29

SVOA 12 U 1 1 ' U V.
Atlahn~jt I She-et No. 14 3
OrFigFnator . B Ikreioskiy Bait W2.2114

(Checked R. . Nie-on Dale W22'/14
(al 2 No O1)) A-V1Pi2 Rev N 0
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Lttachmenit 1. 10I)-D-106 Wamte Site Verificanis Sample Results SVOA.

.JITHK6. FS.2 JIll'F2.FS3 _ tITWC7.Equipment
CONSTITUENT CLASS ()4/02/14 271214 (7/16/14

U/k Q PQL !gg PL g/1 Ii
,L2.- I I it 1 hit' nzee IVOA 28 8 Us i. 27

1,2lichenzenc SVOA 2 1 ' 0 U 0 1 21

t.3 Dicloro uwene SVOA I U 1 1 U I 1

I.4-Dichlordrni ene SVOA 14 ii 14 13 U 3 13 U

2,4.5-Trichlonrhenali SVOA 6' U 0 9. U ' 92 9 U 94
2.4.6-Trichlompbenol SVOA 10 U ) 92 U 9Q 4, U 6

211Dihlmphena SVOA 10 I 10 92 UI 92 'A

,4 DimehyphooI ,VOA 67 U 6 6 61 6 1 I

2,4- DiItrog nol VOA 340 U 3to 310 UX 110 320 2 30

1.4-D.)iraoluene SVO4 67 1f 7 61 U 61 63 1U 6

A) h2p8 U hno SO7A
1 1thinaphiihalene SVOA 10 L 10 6 1 96

2-Mhp n~'heno (cr)AoL1 U 1 1

2 Nitranilke SVO
2-N1thliIraphthatene SVA 9

-+ kIdylphenolI (crtol. -p SVOA - 13 J Ln 1 1 U.-
3Nitreanmlie SVOA it U 3i 16 u 16 4I

4 -NiDi Iro mhC nI l SVOA 1) U I 9.1 (. 1 '

1.Lmohnipobenzidine SVOA <1 UI 91.83 U i 93 86 1 116

34 Me thylphen otl Cr,-o1. (11+P) SVOA 13 31 3 1 2 U3
3 Nimadine Y'9A 74 LI! 74 68 tI f)K 70) U I0

4-hlo-roailei SVOA 170 U .' A 30 3'2 12 32-0
4Cnrnrphenyliheyl ether SVOA 1Q I Ii II 18 U 1%
*-C:jljrO-ICh~Ihm SVOA k7 U 67 61 - 1 6 1 1. 63 -.. j 63

4-Chlomaniline SVOA 81 ) 1: I 6 '8 7

4, Nitroph eIw.ny .dwx SVOA I U ; 1 9 (" I 1 ()

______________________ s 757) '3l '7 07I~6 611 U 69

4-IeTphenol SVOA 98 I 98 iA) 00 91

Anhne SVOA 1 U. 5 9 U

'Ic~lpI~hsu wmO 17 IIfI 16 U 16 166
SVOA 17 11

Binz'1nl~a~7I, SVA '0 U L 1 8 U t6 16 U_ 19
Betoamircet SVOAU I

RenzoIalpyrne SVOA - 8 L . ...1.

1ciItb) .iluoanthesc SVOA

lenzoighioperylene SVOA :t . L l I i 5 'u o 1
Benzlk)floirntlwne SVOA 37 U .7 38 U 3

1(' oro--m iive hr SVOA '3 U, 3 1 u - 1 2

His 2-CUhlroelvy)metiane SVOA 23 U 23 21 U 21

1is2-chlorethyil) ether SVOA 17 U 17 L 19 16 U

Hsi2Q-ctlhyIhexvI phthalate SVOA 47 U 47 43 L 43 44 U i 44

uIvibenzviphthalate SVOA 44 L1 1 40 41

Cartxmyle NvoxA 36 1 1 6 j, 33 31 4 L;

ChelLle SV()A 27 U 27 26 U 25 276 LI 26

Di1enzila~hlaoibriceti SGA 19 1 U 1) 18 19 1 U 18
Dthe,,ofirnhl svoGA 119 U 26 8 18 I9 U 19

37- 1 A '6 U I 4 U 9. 6

3VA 3 U 33 3 LI 1 2 U 32

Mi74hy Uiidl 74 68 U& 0 U

flu'randltene SVOA 36 L I 16 33 U 1 313 34 U 34

13Iorerw SVOA is U 18 17 U I7 I8 U 17

67 Y6 6 U 6 3 U 6
l~~a1II~obo~eie S 8A 1 LIU '3 76 U 7.........U 78,

14ex.-whlrockuIadie1e SVUA 10 L 1 9 U _9 90 U 96

Hexachhirc~dopcn3adiene SVOA I U S1 46 U 46 6 U I 4

HexachiomeItuane SVOA 22 j'LL ' I ' 0 L.

98 U 22 a 0 3 0 0

Indenol 1. 2.3-cdlpyre ne SVOA 22 U 2-1 U 0 j U 21

1'rophoaxe SVOA 17 UI 17 16 I 16 16 U 16

Naplllhakmc SVOA 31 LI t ! .11 U 29 30- 0 30
S V A - 22 _-1 U 27 U 0 1 U I6

N- Niu1Iso-di -n-dipropyI4in te SYGA .1 Ui 31 29) U 29 30 U
SVOA 0 L 21 1) U 19 '0 U _0

NntuIchlofcophenol SVOA .O .... ..0 -1 ---- -1 3 - - ------
17 U 17 '16 Ui 16

4enol SVOA 19 U 1 17 U 17 I 33

) I 1 U 12L

Amlcbmut I Shi1e No. 15 of 21
171U 1 17 li UkIe 9b U2114

Crebzd R 3O NIck6n Jate ()432114

Catc. No.- 01001)CAN0VOII Rev. No.
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CALCULATION COVER SHEET

Project Title: 100-D Area Closure Operations ___ Job No. 14655

Area: 1 00-D

Discipline: Environmental *Calculation No: O100D-CA-VO553

Subject: 100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2010

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

Committed Calculation j Preliminary ] Superseded O Voided O

Rev Sheet Numbers Oginato Checer Reviewer Approval Date

Cover= 1-
0 Sheets 3 rezovskt ob J.S I 4

____ ~Total 4 ________

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) 'Obtain Calc No. from Document Control and Form from intranet
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Washington Closure Hanford CALCULATION SHEET
Orieinator: I. B. Berezovskiy ,\,,W I Date: 1 09/22/14 1 Cl. No: 0OO0D-CA-V0553, Rev.: 0

Project: 100-D Area Closure 0perations Job No: 14655 Checked: R. J. Nielson - Date: 09/22/14
Subject: 100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. I of 3

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-106 waste site. In accordance with the remedial action goals (RAGs) in

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

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

to 3) An excess cancer risk of< x 10-6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12

13

14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009a. Remedial Design Report/Remedial Action Work Plan for the 100 Areas.
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19
20 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22. Rev. 5.
21 U.S. Department of Energy, Richland Operations Office, Richland. Washington.

23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24

25 4) WCH, 2014, 100-D-106 Waste Site Cleanup Verification 95% UCL Calculation,
26 0100D-CA-V0552, Rev. 0, Washington Closure Hanford, Richland, Washington.
27
28

29 SOLUTION:
30
31 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
32 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
33 (DOE-RL 2009a).
34

35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
36
37 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
38 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
39 <1 x 106 (DOE-RL 2009a).
40

41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 105 .
42

43

44

45

46

47
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Washington Closure Hanford CALCULATION SHEET
Originator: 1. B. Berezovskiv I Date: 09/26/14 Calc. No.: I Ol00D-CA-VO 53 Rev.: 0

ProIect: 100- Area Closure Operations Joh No: 14655 Checked: R. J. Nielson Date: 09/26/14

Suhject: I 100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3

I METHODOLOGY:

3 The 100-D- 106 waste site is comprised of two decision units for verification sampling; excavation and

4 staging pile area. In addition, three focused samples were collected from the excavation area. The

5 direct contact hazard quotient and carcinogenic risk calculations for the 100-D-106 waste site were

6 conservatively calculated for the entire waste site using the greater of the statistical or maximum value

7 for each analyte in all decision units from WCH (2014). Of the contaminants of potential concern
8 (COPCs) for this site, boron. hexavalent chromium, molybdenum, the detected polycyclic aromatic

9 hydrocarbons, and pesticides require HQ and risk calculations because these analytes were detected and

10 a Washington State or Hanford Site background value is not available. Zinc, selenium, fluoride, and

II nitrogen in nitrite and nitrate require HQ and risk calculations because these analytes were detected

12 above a Washington State or Hanford Site background value. Although total petroleum hydrocarbons

13 (diesel range extended) were detected and no background value is available, the risk associated with
14 total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. All other site

15 nonradionuclide COPCs were not detected or were quantified below background levels. An example of

16 the HQ and risk calculations is presented below:
17

18 1) For example, the statistical value for boron is 2.0 mg/kg, divided by the noncarcinogenic RAG value

19 of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in WAC

20 173-340-740[31), is 2.8 x 10 . Comparing this value, and all other individual values, to the
21 requirement of <1.0, this criterion is met.
22
23 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be

24 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
25 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is

26 1.4 x 10-2. Comparing this value to the requirement of <1.0, this criterion is met.
27
28 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
29 RAG value, then multiplied by 1.0 x 10-6. For example, the statistical value for hexavalent
30 chromium is 0.321 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 1.5 x 10 .
31 Comparing this value to the requirement of <l x 10-6, this criterion is met.
32
33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer

34 risk is obtained by summing the individual values. The excess cancer risk for the carcinogenic

35 constituents detected is 2.2 x 10-. Comparing this value to the requirement of <l x 10-5, this

36 criterion is met.
37
38

39
40 RESULTS:
41

42 1) List individual noncarcinogens and corresponding HQs >1.0: None
43 2) List the cumulative noncarcinogenic HQ >1.0: None
44 3) List individual carcinogens and corresponding excess cancer risk >1 x 106: None

45 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None
46

47 Table 1 shows the results of the calculations.
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Wshing,,ton losure Lintord (Al CULATION S IEET
Oroenator: L B. BerezoIikiw; (F/22!I-4 ak ; N Io T00-CANV0553 Re 0

Projec:i ))D _Area ClIosure Operations Job No: 14655 Checked: R. J. Niso Date 09/22/14
Subject: I II.-10 Waste Site Direct Coniact HIazad Quio tent and Carcinogenic Rik Cluition Sheet No 3

'Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results
for the 100-D-106 Waste Site.

3 Nt~ium orNoncarcinogen Carcinogen
4 Contaminants of Potential Statistical ) iazard b Crriinoee
5 Concern Vine 2 RAG Quotient WG Risk
6 (mg/kg) j mg/kg) (mg/kg)

7 Aletass
8 0orn 2.0 '2.8E2' -

9 C'hrontnim heavalent 0.321 2 .3E-03 2.I I 5E-07
to Molybdenum 0.78 44*0 --0

II Selenium 1.2 400 ___) at --

SZinc 147 4-6t11 t4

13
14 Fluoride 12 ____ _ t 4

Nitwuio n in nitrite and nitrate 14,1 12 LO I 11

16

17 0171J17 Ikntatrp ee ourib I37 11S
thren ont 0 7 'j 11It

19 Ihoatitheie 0n119 5 1 A1 o
20 I h1orene 4oW3 1(4, 41 us
21 Puxene 0015 2 0 6 t 0,_6
22 Pewtides
23 (hlrdancIp ha nsrf 0477 4) 1A 7

24 t0011 4.4Vx I 17 210
25 11).4. < 014 J5Ei6 2)4 - Iit

26 raal Petroeus Hydrocabaas

27 ItPH d rn ee

28 Taah
29 Cumulative Hazrd Quotient: 1.4F-2

30 Cumulatiw FNcess Cancer Risk: 2.2E-07
Notes:

= From WCH (2014).

323 " Value obtained from the RDR/RAWP (DOE&RL 2(X)9h)or Wasz.hington Admimnstraive Code IWAC) 173-340-74(U3).
Method B. 1996. unless otherw ise noted.

= Value for the carctnogen RAG calculated based on the inhalation exposure pathway iWAC) 173-340-75(3). 1916.
35 The risk associated with total petrokeum h) drocarbons do not cortribute to the cunulative toxicity caculatfion.
36 -= not applicable
37 RAG = remedial ation pui
38

39
40
41 CONCLUSION:
42

43 The calculations in Table I demonstrate that the 100-D- 106 waste site meets the requirements for the
44 direct contact hazard quotient and carcinogenic (excess cancer) risk, respectively, as identified in the
45 RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotient and
46 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-D Area Closure Operations Job No. 14655

Area: 100-D

Discipline: Environmental *Calculation No: O100D-CA-V0554

Subject: 100-D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

Computer Program: Excel Program No: Excel 2010

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

Committed Calculation 0 Preliminary O Superseded O] Voided O

Rev, Sheet Numbers 1 0inator Checker -Reviewer Approva Datat

Cover 1
0 Sheets 3 1 B Berezovs e Ni n 101711 +

Total =4 : f

SUMMARY OF REVISION

WCH-DE-018 (05108/2007) Obtain Calc. No. from Document Control and Form from Intranet
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Washington Closure Hanford CALCULATION SHEET
Originator: 1. B. Berezovskiy Date: 9/22/2014 Calc. No.: OI00D-CA-V0554 Rev.: 0

Project: 100-D Area Closure Operations Job No: 1 4655 Checked: I R. J. Nielson Dale: 9/22/2014

Subject: 100-D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Se N. f
Groundwater

1 PURPOSE:

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-106 waste site. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009), the following criteria
7 must be met:
8
9 1) An HQ of <1.0 for all individual noncarcinogens

10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) An excess cancer risk of <l x 106 for individual carcinogens
12 4) A cumulative excess cancer risk of <l x 105 for carcinogens.
13

14
15 GIVEN/REFERENCES:
16
17 1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. O100X-CA-V0050
is Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas.
21 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, 2014, 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations,
27 OlOOD-CA-VO552, Rev. 0, Washington Closure Hanford, Richland, Washington.
28
29
30 SOLUTION:
31

32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
33 Kd 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 Kd less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-.
43
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Washington Closure Hanford, CALCULATION SHEET
Orieinator: 1. B. Berezovskiy Dae: 9/22/2014 Calc. No.: 010ID-CA-V0554 Rev.: 0

Project: I X)-D Area Closure perations Job No: 1 14655 Checked: R. J. Nielson V) Date: + 9/22/2014

Subject: 100 D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3
Groundwater

I METHODOLOGY:
2

3 The 100-D-106 waste site was divided into two decision units for the purpose of verification sampling;
4 excavation and staging pile area. In addition, three focused samples were collected from the excavation
5 area. Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the
6 100-D- 106 waste site were conservatively calculated for the entire waste site using the greater of the
7 statistical or maximum value for each analyte in all decision units from the 95% UCL calculation (WCH
8 2014). Based on this model and a vadose zone of approximately 12.6 m (41.3 ft) thickness, a Kd of 5.8
9 or greater is required to show no predicted migration to groundwater in 1,000 years. Of the

10 contaminants of potential concern (COPCs) for this site, boron, hexavalent chromium, and nitrogen in
II nitrite and nitrate are included because no Washington State or Hanford background value has been

12 established and the distribution coefficients are less than that necessary to show no migration to
13 groundwater in 1,000 years using the generic site RESRAD model (BHI 2005). Selenium is included
14 because it was detected above background and has a Kd less than 5.8. All other site nonradionuclide
15 COPCs were not detected, quantified below background levels, or have a Kd greater than or equal to 5.8.
16 An example of the HQ and risk calculations for soil constituents with a potential impact to groundwater
17 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 (mng/kg/day) to a reference dose for the same substance derived over the same specified time
21 (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 statistical value for boron of 2.0 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
27 6.3 x 10-. 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-106 waste site is 3.2 x 10-. 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 106. The 100-D-106 waste site doesn't have any
37 constituents with carcinogen RAG, the criterion for excess cancer risk is met. Consequently, the
38 criterion for 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
41 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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Washinteton Closure tHanfordIit CALCULATION SiEET
O ()ricinator: 1. IBeretovskis, Da~t; 9/22/204 Cale.. No: 010D-CA V1s4 Re : 0

Pno~: 100) D Area ('tosure O ations Job No: 14655 Checked: R J Nielson Dae: /22/2014

ubc: S )A t)- I 1> Wasic Site Hazard Quoticit and Carciiogernic Risk Calculation for Protection of e N. 3 o 3
Groundwater

3 RESULTS:
4

5 1) List individual noncarcinogens and corresponding lQs >1.0: None
6 2) List the cumulative noncarcinogenic HQ >1.0: None
7 3) List individual carcinogens and corresponding excess cancer risk >1 x 10": None
8 4) List the cumulative excess cancer risk for carcinogens >I x 10 ': None.
9

t0 [able I shows the results of the calculations.
11

12

13

14 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-106 Waste Site.

Axnnst mor Noncarcinogen Carcinogen
16 aa.Ilazard .b Carcinogen16 (ontaminanLs of P'otential Concern Statistical Valtue RA(' Quotient AG Risk

(mg/kgl (mg/kg) _/kg)

19 Booo 10A
20 (11ronium. heavalent I 2 AE f2
21 Sceknium i 12
22 :tfale

23 Nitrogin in nitrate and niltIte I.I 2 Y!55E I

24 rotials

5 Cuniulatiw HazardQuotient: 3.2F4)

26 C(umulatiw Escess Cancer Risk: .0E4 O
27 From W0H f2014)L

= Value obtained from the Cleanup Levels and Risk Cakulations (CLARC) databas using Groundwater. Method B. results and the
29 100 Iim es- nxiet
30 * not applicable

31 RAG = remedial action aia
32
33
34 CONCLUSION:
35
36 [his calculation demonstrates that the 100-D- 106 waste site meets the requirements for the hazard
37 quotient and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP
38 (DOE-RL 2009).
39

40

41

42

43

44

46

47
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2014b). This DQA was performed in accordance with
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and
Analysis Plan (100 Area SAP) (DOE-RL 2009).

A review of the sample design (WCH 2014b), the field logbook (WCH 2014a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design, with minimal alterations, as warranted by field conditions.

To ensure quality data, the 100 Area SAP (DOE-RL 2009) data assurance requirements and the
data validation procedures for chemical analysis (BHI 2000) is 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 1 00-D- 106 waste site were provided by the
laboratories in four sample delivery groups (SDGs) (SDG JP0833, SDG JP0834, SDG J02131,
and SDG JP0835). SDG JP0833 was submitted for third-party validation. Major and minor
deficiencies are discussed for the 1 00-D-1 06 data set, as follows below. If no comments are
made about a specific analysis, it should be assumed that no deficiencies affecting the quality of
the data were found.

MAJOR DEFICIENCIES

Due to holding time exceedances in the method 300.0 ion chromatography (IC) anions analysis
of greater than twice the limit of 48 hours, third-party validation qualified the all undetected
nitrite results in SDG JP0833 as rejected with "R" flags. All detected nitrate and orthophosphate
data was qualified by third-party validation as estimated with "J" flags. This result was
anticipated, and the U.S. Environmental Protection Agency analytical method 353.2 was also
requested to provide acceptable nitrate/nitrite data for decision-making purposes; therefore, the
estimated and rejected data for nitrate and nitrite do not hinder the evaluation of the 100-D-106
waste site. Phosphate is not a regulated chemical under Washington Administrative Code
(WAC) 173-340, "Model Toxics Control Act-Cleanup."

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pinelines Waste Site C-1
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MINOR DEFICIENCIES

SDG JP0833

This SDG comprises 13 statistical soil samples (JlTW94 through JlTW99, JlTWCO through
JlTWC5) from the staging pile area. This SDG includes one field duplicate pair
(JlTWCO/JlTWC6). All samples were analyzed for inductively coupled plasma (ICP) metals,
mercury, hexavalent chromium, IC anions, nitrate/nitrite, pesticides, polycyclic aromatic
hydrocarbons (PAH), polychlorinated biphenyls (PCBs), and semivolatile organic compounds
(SVOCs). In addition, one field equipment blank sample (JlTWC7) was collected and analyzed
for ICP metals, mercury, and SVOCs. SDG JP0833 was submitted for third-party validation.
Minor deficiencies are as follows.

In the SVOC analysis, the matrix spike (MS) and matrix spike duplicate (MSD) recoveries for
2,4-dinitrophenol are below the project quality control (QC) limit at 30% and 30%, respectively.
All 2,4-dinitrophenol results for SDG JP0833 were qualified by third-party validation as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, due to method blank (MB) contamination, third-party validation
qualified all chromium, copper, and zinc results for sample J 1 TWC7 as undetected with
"UJ" flags. Data are usable for decision-making purposes.

In the ICP metals analysis, the MS recoveries are outside the project acceptance criteria for six
analytes (aluminum [726%], antimony [54%], beryllium [64%], iron [911%], manganese
[205%], and silicon [14%]). 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, beryllium, and silicon did not
have a mismatched spike and native concentrations in the MS. All antimony, beryllium, and
silicon results for SDG JP0833 were qualified by third-party validation as estimated with
"J" flags. Estimated data are usable for decision-making purposes.

In the ICP analysis, the laboratory control sample (LCS) recovery for silicon is below the project
QC limits at 10%. All silicon results for SDG JP0833 were qualified by third-party validation as
estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the laboratory duplicate relative percent difference (RPD) for silicon
(34%) is above the project QC limit of 30%. Elevated RPDs in environmental samples are
generally attributed to natural heterogeneities in the sample matrix. All silicon results in
SDG JP0833 were qualified by third-party validation as estimated with "J" flags. Estimated data
are usable for decision-making purposes.

In the ICP metals analysis, the laboratory duplicate RPD for molybdenum (44%) is above the
project QC limit of 30%. Elevated RPDs in environmental samples are generally attributed to
natural heterogeneities in the sample matrix. Although not qualified for RPD recoveries above
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QC limits, all molybdenum results in SDG JP0833 may be considered estimated. Estimated data
are usable for decision-making purposes.

In the pesticides analysis, all of the toxaphene data in SDG JP0833 was qualified by third-party
validation as estimated with "J" flags due to lack of an MS, MSD, and LCS analysis. Estimated
or "J"-flagged data are acceptable for decision-making purposes.

In the IC anions analysis, holding times were exceeded by more than twice the specified holding
time for nitrate and orthophosphate. All nitrate and orthophosphate results in SDG JP0833 were
qualified by third-party validation as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the IC anions analysis, due to MB contamination, all sulfate results for samples JlTW98,
J1TWCO, JlTWC1, J1TWC2, and J1TWC6 were qualified by third-party validation as
undetected with "U" flags. Data are usable for decision-making purposes.

In the IC anions analysis, the MS recovery for fluoride (69%) is outside the project QC limits.
Third-party validation qualified all fluoride results in SDG JP0833 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

SDG JP0834

This SDG comprises 13 statistical soil samples (JlTWC8, JlTWC9, JlTWDO through J1TWD9,
and JlTWFO) from the excavation area. This SDG includes one field duplicate pair
(J1TWC8/JlTWFl). All samples were analyzed for ICP metals, mercury, hexavalent chromium,
IC anions, nitrate/nitrite, pesticides, PAH, PCBs, and SVOCs. Minor deficiencies are as follows.

In the SVOC analysis, the LCS recoveries were below the QC limit for 4-chloroanaline (42%)
and 3,3-dichlorobenzidine (40%). Although not qualified for LCS recoveries below QC limits,
4-chloroanaline and 3,3-dichlorobenzidine results for SDG JP0834 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the SVOC analysis, the MS and MSD recoveries for 4,6-dinitro-2-methylphenol (39% and
36%) and 2,4-dinitrophenol (15% and 11%) are below the QC limit. Although not qualified for
MS and MSD recoveries below QC limits, all 4,6-dinitro-2-methylphenol and 2,4-dinitrophenol
data may be considered estimated. Estimated data are usable for decision-making purposes.

In the ICP analysis, the LCS recovery for silicon is below the project QC limits at 11%.
Although not qualified for LCS recovery below the QC limit, all silicon results for SDG JP0834
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 [884%], antimony [60%], iron [1,508%], manganese [143%], and silicon
[1 1%]). 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
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measure of the recovery from the sample. Antimony and silicon did not have mismatched spike
and native concentrations in the MS. Although not qualified for MS recoveries outside the QC
limits, all antimony and silicon results for SDG JP0834 may be considered estimated. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, the RPD recoveries for lead (158%) and selenium (40%) are above
the project QC limit of 30%. Elevated RPDs in environmental samples are generally attributed
to natural heterogeneities in the sample matrix. Although not qualified for RPD recoveries
above QC limits, all lead and selenium data for SDG JP0834 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the IC anions analysis, the RPD recoveries for sulfate (65% and 45%) are above the project
QC limit. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix. Although not qualified for RPD recoveries above QC
limits, all sulfate data for SDG JP0834 may be considered estimated. Estimated data are usable
for decision-making purposes.

In the IC anions analysis, the MS recoveries for fluoride (65% and 58%) are below the project
QC limits. Although not qualified for MS recoveries below the QC limits, all fluoride data for
SDG JP0834 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the IC anions analysis, holding times were exceeded by less than twice the specified holding
time for nitrate and orthophosphate. Although not qualified for hold time exceedance of less
than twice the limit, all nitrate and orthophosphate results in SDG JP0834 may be considered
estimated. Estimated data are usable for decision-making purposes.

SDG J02131

This SDG comprises two discrete focused soil samples (J 1 THH 1 and J I THK6) from the road
crossing locations within the excavation area. All samples were analyzed for ICP metals,
mercury, hexavalent chromium, nitrate/nitrite, pesticides, total petroleum hydrocarbons, PAH,
PCBs, and SVOCs. Minor deficiencies are as follows.

In the SVOC analysis, the MS recovery for hexachlorocyclopentadiene (49%) is below the QC
limit. Although not qualified for MS recovery below QC limits, all hexachlorocyclopentadiene
data may be considered estimated. Estimated data are usable for decision-making purposes.

In the PAH analysis, the RPD recovery for dibenzo(a,h)anthracene (31%) is above the project
QC limit of 30%. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix. Although not qualified for RPD recoveries above QC
limits, all dibenzo(a,h)anthracene data for SDG J02131 may be considered estimated. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, arsenic is detected in the MB at very low levels, less than 1/30th of the
most stringent clean-up limit. Although not qualified for MB contamination, all arsenic results
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in SDG J02131 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the ICP analysis, the LCS recovery for silicon is below the project QC limits at 19%.
Although not qualified for LCS recovery below the QC limit, all silicon results for SDG J02131
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 [1,198%], antimony [59%], iron [765%], manganese [134%], and silicon

[29%]). 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. Although not qualified for MS recoveries outside the QC
limits, all antimony and silicon results for SDG J02131 may be considered estimated. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, the RPD recovery for cadmium (38%) is above the project QC limit
of 30%. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix. Although not qualified for RPD recovery above QC limits,
all cadmium data for SDG J02131 may be considered estimated. Estimated data are usable for

decision-making purposes.

SDG JP0835

This SDG comprises one discrete focused soil sample (JlTWF2) from the french drain
excavation area. This sample was analyzed for ICP metals, mercury, hexavalent chromium,
IC anions, nitrate/nitrite, pesticides, PAH, PCBs, and SVOCs. Minor deficiencies are as follows.

In the SVOC analysis, the LCS recoveries are below the QC limit for 4-chloroanaline (42%) and
3,3-dichlorobenzidine (39%). Although not qualified for LCS recoveries below QC limits,
4-chloroanaline and 3,3-dichlorobenzidine results for SDG JP0835 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the SVOC analysis, the MS and MSD recoveries for 2,4-dinitrophenol (20% and 27%) are
below the QC limit. Although not qualified for MS and MSD recoveries below QC limits, all
2,4-dinitrophenol data may be considered estimated. Estimated data are usable for
decision-making purposes.

In the ICP metals analysis, manganese is detected in the MB at very low levels, less than

1/ 1 ,0 0 0th of the most stringent clean-up limit. Although not qualified for MB contamination, all
manganese results in SDG JP0835 may be considered estimated. Estimated data are usable for
decision-making purposes.
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In the ICP analysis, the LCS recovery for silicon is below the project QC limits at 10%.
Although not qualified for LCS recovery below the QC limit, all silicon results for SDG JP0835
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 [914%], antimony [61%], iron [1,205%], manganese [174%], and silicon
[6%]). 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. Although not qualified for MS recoveries outside the
QC limits, all antimony and silicon results for SDG JP0835 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the RPD recoveries for antimony (3 7%), boron (31%), and selenium
(38%) are above the project QC limit of 30%. Elevated RPDs in environmental samples are
generally attributed to natural heterogeneities in the sample matrix. Although not qualified for
RPD recoveries above QC limits, all antimony, boron, and selenium data for SDG JP0835 may
be considered estimated. Estimated data are usable for decision-making purposes.

In the IC anions analysis, chloride is detected in the MB at very low levels, less than 1/1,000th of

the most stringent clean-up limit. Although not qualified for MB contamination, all chloride
results in SDG JP0835 may be considered estimated. Estimated data are usable for
decision-making purposes.

In the IC anions analysis, holding times were exceeded by less than twice the specified holding
time for nitrate and orthophosphate. Although not qualified for hold time exceedance of less
than twice the limit, all nitrate and orthophosphate results in SDG JP0835 may be considered
estimated. Estimated data are usable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC samples, listed in the field
logbook (WCH 2014a), are shown in Table C- 1. The main and QA/QC sample results are
presented in Appendix B.
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Table C-1. Field Quality Assurance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample

Excavation Area JlTWC8 JlTWFI

Staging Pile Area JlTWCO JlTWC6

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

In the staging pile area duplicate evaluation, the RPD calculated for silicon (33.6%) is below 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.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the target detection limit, including
undetected analytes. In these cases, a control limit of +2 times the total detection limit is used
(Appendix B) to indicate that a visual check of the data is required by the reviewer. Sulfate in
the excavation area duplicate evaluation required this check. A visual inspection of all of the
data is also performed. No additional major or minor deficiencies are noted. The data are usable
for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the
1 00-D- 106 waste site verification sampling data found that the analytical results are accurate
within the standard errors associated with the analytical methods, sampling, and sample
handling. The DQA review for 100-D- 106 waste site concludes that the reviewed data are of the
right type, quality, and quantity to support the intended use. The analytical data were found
acceptable for decision-making purposes.

The verification sample analytical data are stored in the Washington Closure Hanford
project-specific database prior to being submitted for inclusion in the Hanford Environmental
Information System database. The verification sample analytical data are also summarized in
Appendix B.

Remaining Sites Verification Package for the 100-D-106; 1607-DI Influent Pipelines Waste Site C-7



Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

REFERENCES

BHI, 2000, Data Validation Procedure for Chemical Analysis, BHI-01435, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

DOE-RL, 2009, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

EPA, 2006, Guidance on Systematic Planning Using the Data Quality Objectives Process,
EPA QA/G-4, EPA/240/B-06/001, U.S. Environmental Protection Agency, Office of
Environmental Information, Washington, D.C.

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

WCH, 2014a, 1 OD Field Remediation Miscellaneous Sampling Activities, Logbook
EL-1662-02, pp. 19-22 and 63-70, Washington Closure Hanford, Richland, Washington.

WCH, 2014b, Work Instruction for Verification Sampling of the 100-D-106, 1607-D1 Influent
Pipelines, 01OOD-WI-G0140, Rev. 0, Washington Closure Hanford,
Richland, Washington.

Remaining Sites Verification Package for the 100-D-1 06; 160 7-D1 Influent Pipelines Waste Site C-8


