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WASTE SITE RECLASSIFICATION FORM

hit: 100-DR-2
Waste Site Code(s)/Subsite Code(s). 100-D-106

Control No.: 2014-104

Reclassification Category: Interim X Final []

Reclassification Status: Closed Out [X No Action [] Rejected []
RCRA Postclosure [] Consolidated [] None [

Approvals Needed: DOE X Ecology X EPA [

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, 100-1U-2, 100-1U-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 100-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.

1 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 resuits 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-D1 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 100-D-106, 1607-D1 Influent Pipelines waste site, located within the 100-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 of Decision for the 100 Area Remaining Sites (DOE-RL 2012) and was added to the
Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1,
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-[U-2, 100-1U-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-D1 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

100-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-106, 1607-D1 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)
Regulato Remedial Action
R esu mg; ¢ Remedial Action Goals Results Objectives
equire Attained?
Direct Exposure — ‘:l;t::/z S::; rfct)ir?gzls mrem/yr Radionuclides were not COPCs NA
Radionuclides & ver 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.
Attain a hazard quotient of <1 for ]."he. h.a zard quotients for.
all individual noncarcinogens individual nonradionuclide
) COPC:s for soil are <1.
Attain a cumulative hazard The cgmulatxve haza'rd quotient
. . . . for soil for all sampling areas
Risk Requirements — | quotient of <1 for noncarcinogens. .
. . (1.4x 107 is <1. Yes
Nonradionuclides - - - - -
Attain an excess cancer risk of All individual carcinogens for
<1 x 107 for individual soil have an excess risk below
carcinogens. 1x10°
Attain a cumulative excess cancer | The cumulative excess cancer
risk of <1 x 10 for carcinogens. | risk for soil is 2.2 x 107,
Attain single COPC groundwater
and river RAGs.
Attain National Primary Drinking
Water Regulations: 4 mrem/yr
(beta/gamma) dose standard to
i target tor/ 2
I()}rclun?wati:r/RJver Arge” Teceploroean Radionuclides were not COPCs NA
rc:;c 101}.d 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°.
Meet the total uranium drinking
water standard of 21.2 pCi/L®,

Remaining Sites Verification Package for the 100-D-106, 1607-D1 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
Remedial Action Goals Results Objectives
Attained?

Regulatory
Requirement

Residual concentrations of
selenium and zinc exceed soil
RAG:s 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)
within 1,000 years °.

“National Primary Drinking Water Regulations” (40 Code of Federal Regulations [CFR] 141).

Radiation Protection of the Public and Environment (DOE Order 5400.5).

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

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 100-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 100-D-106 waste site
contaminants of potential concern and other constituents (Appendix A). Ecological screening
levels from the Washington Administrative Code (W AC) 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-D1 Influent Pipelines Waste Site ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-106; 1607-D1 INFLUENT PIPELINES WASTE SITE

STATEMENT OF PROTECTIVENESS

The 100-D-106, 1607-D1 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 of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-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 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, shown in Figure 1. The site
provided sanitary service for patrol and fire personnel located at the entrance to the
100-D/DR Reactor Area.

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 1
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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 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 (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 100-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 100-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 100-D-106 waste site pipelines discharged into the 1607-D1 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 100-D-106 waste site were based on confirmatory sampling
activities and historical information from the 1607-D1 waste site. The COPCs identified for
100-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-D1 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 * — EPA Method 6010

Metals *

Mercury — EPA Method 7471

Mercury

Hexavalent chromium — EPA Method 7196

Hexavalent chromium

PAH — EPA Method 8310 °

Polycyclic aromatic hydrocarbons

IC anions ¢ — EPA Method 300.0

Anions ©

Nitrate/nitrite — EPA Method 353.2 ¢

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

analytical results package.

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

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 Method 353.2 was performed.

crossing per CCN 175712,

1C anions analyses included bromide, chloride, fluoride, nitrate, nitrite, phosphate, and suifate.
To preclude holding time issues associated with EPA Method 300.0 for nitrites and nitrates,

FS-1 and FS-2 were the only samples that analyzed for TPH as a conservative approach to backfilling a road

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 100-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 100-D-106 waste site.

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site
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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 I Easting
Excavation Area
EXC-1 JITWCS 150764.0 574475.9
EXC-2 JITWC9 150788.9 574432.9
EXC-3 JITWDO 150788.9 5744759
EXC-4 JITWD1 150788.9 5744903
EXC-5 JITWD2 150788.9 574504.6
EXC-6 JITWD3 150788.9 574518.9
EXC7 JITWD4 150788.9 5745333 IEP metals ;’Cmer?“ry’ *?e"a"/al,e“_t .
EXC-8 JITWD5 1508013 5744544 g\foon:’“}’,nc’& }?Xﬁnsa’:lﬁrgte‘;::ggz :
EXC-9 JITWD6 150813.7 574432.9
EXC-10 JITWD7 150813.7 5745333
EXC-11 JITWDS 150826.1 574454 4
EXC-12 JITWD9 150850.9 574440 1
EXC-13 JITWEO 150850.9 574454 4
Duplicate of JITWC8 | JITWFI 150764.0 574475.9
SPA Area
SPA-1 JITW94 151317.7 5739212
SPA-2 JITW97 151317.7 573932.4
SPA-3 JITW96 151327.4 573926 8
SPA-4 JITW95 151327.4 573938.0
SPA-5 JITW98 151337.1 573876.5
SPA-6 JITW99 151337.1 573887.7 IEIP metals ;’Cmer_ cury, l?exav/al_e“,‘ .
SPA-7 JITWCO 151337.1 573898.9 ;VOO’/T’“SEB’ szﬁﬁf’a?lﬁrgzgﬁz ’
SPA-8 JITWCI 1513468 573882.1
SPA-9 JIITWC2 151346.8 5738933
SPA-10 JITWC3 151356.5 573876.5
SPA-11 JITWCA 151356.5 573887.7
SPA-12 JITWCS 151356.5 573898.9

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site
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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 °, mercury, hexavalent
Duplicate of JITWCO JITWC6 151337.1 573898.9 chromium, IC anions, nitrate/nitrite °,
SVOA, PCB, PAH °, and pesticides
Focused Samples
FS-1 JITHH1 150789.1 574463.1 ICP metals ?, mercury, heg(avalent
chromium, nitrate/nitrite °, SVOA,
FS-2 JITHK6 150742.8 574477.3 PCB, PAH, TPH, and pesticides
ICP metals , mercury, hexavalent
FS-3 JITWF2 150871.9 574448 4 chromium, IC anions, nitrate/nitrite °,
SVOA, PCB, PAH °, and pesticides
Equipment blank JITWCT NA NA ICP metals *, mercury and SVOA

The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium (total), cobalt

2

copper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, and zinc in the analytical results

package.

performed.

Method 8270 data for evaluation of PAH analyses.

EPA =U.S. Environmental Protection Agency
HEIS = Hanford Environmental Information System

IC = jon chromatography
ICP = inductively coupled plasma

NA not applicable

PAH = polycyclic aromatic hydrocarbons

PCB = polychlorinated biphenyl
SVOA = semivolatile organic analysis
TPH = total petroleum hydrocarbons

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

Because Method 8310 is specifically meant to analyze for PAH, data from this method was used preferentially over the

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site
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Figure 3. 100-D-106 Excavation and Focused Verification Sample Locations.
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Figure 4. 100-D-106 Waste Site Staging Pile Area
Verification Sample Locations.
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Verification Sample Results

Rev. 0

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 I: 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)

Statistical or Remedial Action Goals (mg/kg)* Does the Does the
Maximum Soil Cleanup | Soil Cleanup | pecult Result
CorPC Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? | RESRAD
Protection Protection Modeling?
Antimony 0.44 (<BG) 32 5° 5°¢ No --
Arsenic 3.8 (<BG) 20°¢ 20°¢ 20° No --
Barium 74.9 (<BG) 5,600 200 400 No --
Beryllium 020 (<BG) | 1044 1.51¢ 151° No -
Boron 2.0 7,200 320 -1 No -
Cadmium ® 0.16 (<BG) 13.9¢ 0.81°¢ 0.81° No -
Chromium 11.8 (<BG) | 80,000 18.5° 18.5¢ No -
Cobalt 5.8 (<BG) 24 15.7¢ -t No -
Copper 12.5 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium ° 0.290 2.1¢ 4.8 2 No --
Lead 5.6 (<BG) 353 10.2°¢ 10.2°¢ 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)
Statistical or Remedial A.ctlon Goals (mg./kg) i Does the Does the
Maximum Soil Cleanup | Soil Cleanup | pocult Result
COPC Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure Groundvs:ater Rivel: RAGs? RESR_AD
Protection Protection Modeling?
Manganese 253 (<BG) 3,760 512°¢ 512 No --
Molybdenum* 0.58 400 8 --f No --
Nickel 11.1 (<BG) 1,600 19.1¢ 274 No --
Selenium ® 0.81 400 5 1 No --
Vanadium 32.8 (<BG) 560 85.1° f No -
Zinc 46.4 (<BG) 24,000 480 67.8°¢ No -
Chloride 16.4 (<BG) -t 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 | 49 (<BG) | 128,000 1,000 2,000 No -
Sulfate 37.5 (<BG) =T 25,000 -t No -
Benzo(a)anthracene 0.012 1.37 0.015"° 0.015" No -
Benzo(a)pyrene 0.0076 0.137 0.015" 0.015" No -
Chrysene 0.010 13.7 0.12 01" 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* No --
4-4’-DDT 0.0014 294 0.0257 0.0033 " No -

? 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 /00-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 2005b).

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

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]).

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

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

-- = not applicable

h

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.

L. Remedial Action Goals (mg/kg)* Does the
Statistical or - Does the
. Soil Cleanup | Soil Cleanup Result
Maximum , Result
corC b Direct Level for Level for Pass
Result ) Exceed
(mg/kg) Exposure | Groundwater River RAGs? | RESRAD
Protection Protection Modeling?

Antimony 0.74 (<BG) 32 5¢ 5¢ No --
Arsenic 3.0 (<BG) 20°¢ 20°¢ 20° No -
Barium 56.9 (<BG) 5,600 200 400 No --
Beryllium 0.15 (<BQG) 10.4¢ 151°¢ 1.51° No --
Boron® 0.87 7,200 320 --f No -
Chromium 5.7 (<BG) 80,000 18.5°¢ 18.5°¢ No --
Cobalt 10.6 (<BG) 24 15.7°¢ - No -
Copper 15.1 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium © 0.321 2.1 484 2 No -
Lead 4.9 (<BG) 353 10.2°¢ 10.2°¢ No --
Manganese 326 (<BQG) 3,760 512°¢ 512 No --
Mercury 0.0076 (<BG) 24 0.33° 0.33°¢ No --
Molybdenum® 0.78 400 8 - No -
Nickel 8.7 (<BG) 1,600 19.1°¢ 274 No --
Vanadium 66.3 (<BQG) 560 85.1° -t No --
Zinc 46.2 (<BG) 24,000 480 67.8°¢ No --
Chloride 91.1 (<BG) --f 25,000 -1 No -
Fluoride 42 4,800 96 400 No --
Nitrogen in nitrate 134 128,000 1,000 2,000 No --
Nitrogen in nitrate and 14.1 128,000 1,000 2,000 No -
nitrite

Sulfate 78.4 (<BG) -f 25,000 =T No -

® RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).

® Maximum or 95% upper confidence limit, depending on data censorship, as described in the /00-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).

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

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)® Does the
. Does the
Maxxmu;n Soil Cleanup | Soil Cleanup | Recult Result
corcC 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°¢ No --
Arsenic 3.6 (<BG) 20° 20°¢ 20° No --
Barium 61.1 (<BG) 5,600 200 400 No --
Beryllium 0.32 (<BG) 10.4¢ 1.51°¢ 1.51°¢ No -
Boron® 1.8 7,200 320 -1 No -
Cadmium & 0.12 (<BG) 13.9¢ 0.81°¢ 0.81°¢ No --
Chromium 11.5 (<BG) 80,000 18.5° 18.5°¢ No - 1
Cobalt 5.9 (<BG) 24 1574 =T No -- |
Copper 13.4 (<BG) 2,960 59.2 22.0°¢ No -
Hexavalent chromium © 0.188 2.14 4.8 2 No --
Lead 5.9 (<BG) 353 10.2°¢ 10.2° No -
Manganese 273 (<BG) 3,760 512°¢ 512 No --
Mercury 0.0079 (<BG) 24 033° 033°¢ No --
Molybdenum® 0.55 400 8 -f No -
Nickel 11.7 (<BG) 1,600 19.1° 274 No -
Selenium ® 1.2 400 5 1 Yes Yes"
Vanadium 35.5 (<BG) 560 85.1°¢ -t No --
Zinc 147 24,000 480 67.8° Yes Yes"
Chloride 7.4 (<BG) -t 25,000 -t No --
Nitrogen in nitrate 1.3 (<BG) 128,000 1,000 2,000 No --
Mitogen innitrateand 097 (<BG) | 128000 1,000 2,000 No -
Sulfate 8.6 (<BG) -t 25,000 -1 No -
TPH — diesel range 12 200 200 200 No --
Z;I:m‘ie‘ii‘ese’ range 29 200 200 200 No -
Fluorene 0.050 3,200 64 260 No --
4-4’-DDT 0.0010 2.94 0.0257 0.0033 " No -
Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site 13
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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) * Does the
. - Does the
Maxnmu:n Soil Cleanup | Soil Cleanup | pociie Result
copcC Result Direct Level for Level for Pass
. Exceed
(mg/kg) Exposure | Groundwater River o | RESRAD
. RAGS? . o
Protection Protection Modeling?
Chlordane 0.0077 2.86 0.025 0.0165" No -
(alpha,gamma)

? RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).

® Maximum, as described in the /00-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).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], Ecology 1996).

No Hanford Site-specific or Washington State background value available.

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]).

¢ 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 100-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 100-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°. 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, which is less than 1.0. The individual carcinogenic risk values for the carcinogenic
constituents detected above background are less than 1 x 10 and the cumulative carcinogenic
risk value is 2.2 x 10'7, which is less than 1 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 100-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, and a cumulative excess
carcinogenic risk of less than 1 x 10, 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 107",
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 100-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 100-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
COPC:s 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 100-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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Richland, Washington.

Remaining Sites Verification Package for the 100-D-106, 1607-D1 Influent Pipelines Waste Site 19
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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, 0100D-CA-V0552, Rev. 0,
Washington Closure Hanford, Richland, Washington.

100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0100D-CA-V0553, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0100D-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.

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-1
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Acrobat 8.0
CALCULATION COVER SHEET
Project Titte: 100-D Area Closure Operations Job No. 14655
Area. 100-D
Discipline: Environmental *Calculation No: 0100D-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 comptiance with established cleanup levels, These calculations
should be used in conjunction with ather relevant documents in the administrative record.

Committed Calculation [X] Preliminary [} Superseded [ ] Voided [}

Sheets =20 . . ,
o] 1. B. Berezovs . J. Nielson .D. lie. S; G. Wilki ;
Altm,_1=21 - L ' w24
medt e e el LT e
U !\«

SUMMARY OF REVISION

WCH-DE-018 (D5/08/2007} *QObtain Calc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-3
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Washington Closure Hanford CALCULATION SHEET

Originator 1. B. Berezovskiy &C&Q Date_09/22/14 _ Calc. No. 0100D-CA-V0S52 Rev.No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R_J. Nielson KN Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 10f20

Summary

Purpose:

Calculate the 95% upper confidence limit (UCL} values to evaluate compliance with cleanup standards for the subject site.

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

for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concem (COC) and contaminant of potential concem (COPC), as necessary.

OCO~NOU AN -

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) Resuits

14 |Sheets 19 to 20 - Calculation Sheet - Duplicate Analysis

15 |Attachment 1 - 100-D-106 Waste Site, Verification Sampling Results (21 pages).

17 |Given/References:

18 11) Sample Results (Attachment 1).

19 |5y DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

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

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

26 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data
27 with Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
o8 Ecology, Olympia, Washington.

g 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
3¢ |Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

at |7 EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Heaith Evaluation Manual, Part A; Interim
30 |Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.

a3 |8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.

35 |Solution:

a6 |Calcutation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-
a7 |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).

42 |Calculation Description:

43 |The subject calculations were performed on statistical data from soil verification samples (Attachment 1) frem

44 lthe 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 resuits are used in
47 ievaluation of data quality within the RSVP for this site.

49 Methodology:

50 {The 100-D-106 waste site underwent statistical sampling. The 100-D-106 waste site has two decision units for verification
sampling, consisting of excavation and staging pile area. In addition, three focused samples were collected for verifiication
sampling purposes.

Remaining Sites Verification Package for the 100-D-106, 1607-D1 Influent Pipelines Waste Site B-4
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Washinqgton Closure Hanford CALCULATION SHEET

Originator |. B. Berezovskiy @ Date 09/22/14 Calc. No. 01OOD-CA-V055§ 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. _20of 20

Summary (continued)
Methodology, continued:

For nonradioactive analytes with $50% of the data below detection limits, the statistical value calculated to evaluate the effectiveness
of cleanup is the 95% UCL.. For nonradioactive analytes with >50% of the data below detection limits, as determined by direct
inspection of the sample results (Attachment 1), the maximum detected value for the data set is used instead of the 95% UCL, and
no further calculations are performed for those data sets. For convenience, these maximum detected values are included in the
summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections. Calculated cleanup levels
are not available in Ecology (2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's
Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk
evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs
and are also not included in these calculations.

All nonradionuctide data reported as being undetected are set to % the detection fimit value for calculation of the statistics (Ecology
1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after
adjustments for censored data as described above. For radionuclide data, calcutation of the statistics is done using the reported
value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA is used in
the calculation. For the statistical evaluation of duplicate sample pairs, the sampies are averaged before being included in the data
set, after adjustments for censored data as described above.

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

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

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

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

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

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

RPD =[ [M-S|/((M+S)/2)]*100
where, M =Main Sample Value S = Split (or duplicate) Sample Value

For quality assurance/quality control (QA/QC) split and dupticate RPD calculations, a value less than 30% indicates the data compare|
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at less
than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary
and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed.
Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-5
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Washington Closyre Hanf CALCULATION SHEET
Originator . B. Berezovskiy Date 09/22/14  Calc. No. 0100D-CA-VD552 Rev. No. 0

Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Niel Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calcuiations Sheet No. 3of 20

1 Summary (continued}

2

3 FIER LIST

4

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

6 C = Sample was </= 5X the biank concentration

7 J =estimate

8 M = sample duplicate precision not met.

3 N = racovery is oulside control limits

10 R = rejected
11 U = undetectad
12 X = > 40% difference between primary and confirmation 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 Conlro! Act

24 NA = not applicable

25 PQL = practical guantitation limit

26 Q = qualifier

27 QA/QC = quality assurance/qguality control
28 RAG = remedial action goal

29 RDR/RAWP = remedial design report/remedial action work plan
30 BESRAD = RESiduai RADioactivity (dose modei)
31 RPD = relative percent difference

32 RSVP = remaining sites verification package
33 SAP = sampling and analysis pian

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

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-6



Attachment to Waste Site Reclassification Form 2014-104

Washin Hanfor, CALCULATION SHEET
Originator §. 8. Berezovskiy m Date _ 09/22/14 Caic. No. _0100D-CA-V0552 Rev. No, 0
Project 100-D Area Closure Operations Job No. 14855 Checked _ R. J. Nielson Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calcufations SheetNo. __40t20
1
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 WAC 173-340-740{7)(e) 3-part test evaluation, and the RPD calculations. and are for use in
5 [risk analysis and the RSVP for this site. ‘
6 |
7
8 Results Summary - Excavation *
9 EXC SPA FS
10 Analyte 95% UCL | Maximum | 95% UCL | Maximum | Maximum Units
Result Result Result Result Resuit
1t [Antimony - 0.44 Q.74 - 035 mg/kg
12 {Arsenic 38 | e300 v 36 mag/kg
13 {Barium 74.9 - 56.9 - 61.1 ma/kg
14 [Benyllium 020 - 0.15 - | 032 mg/kg
5 [Boron 20 0.87 mg/kg
16 JCadmium - mag/kg
17 {Chromium 11.8 mg/kg
18 [Cobalt 58 mg/kg
19 {Copper 12.5 ma/kg
20 Hexavaient chromium 0.290 ma/kg
21 {Lead 5.6 mag/kg
22 [Manganese 253 mg/kg
23 [Mercury - mg/kg
24 {Molybdenum - mg/kg
25 {Nickel 111 mg/kg
26 {Setenium - mg/kg
27 [Vanadium 328 m/kg
28 {Zinc 46.4 mg/kg
29 {Chloride 16.4 mg/kg
30 |Fluoride - mg/kg
31 iNitrogen in Nitrate 32 ma/kg
32 {Nitrogen in Nitrite and Nitrate 40 mg/hg
33 (Sulfate 375 mg/kg
34 {TPH - diesel range e mg’kg
35 [TPH - dieset range extended - makg
36 |Benzo(a)anthracene - mg/kg
37 |Benzo(ajpyrene o mo/kg
38 [Chrysene - mg/kg
39 [Fluorene - mg/kg
40 JFluoranthene o - - mg/kg
41 [Pyrena - I R B ma/kg
42 |Dichlorodiphenyldichioroethylene = .1.00005% | e 4 - - mo/kg
43 [Dichiorodiphanyltrichioroethane -~ 0.0014 -~ - 0.0010 mg/kg
44 jalpha-Chlordans - - -- - 0.0038 mg/kg
45 lgamma-Chiordane - - -- - 0.0039 mgkg
46 |3-Part Test Evaiuation
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 sampte > 2x Cleanup Limit? NO NO NO NO
81 “The 96% UCL result or maximum value, depending on data censorship, as described in the mathodology section.
52

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-7
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Originator |. B. Berezovskiy W 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 Q}) Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No.  50f20

1
2 |Results:
3 {The results presented in the tables that follow include the summary of the results of the 95% UCL
4 jcalculations 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 Duplicate Analysis
11 Analyte Excavation Staging Pile Area
t2 Aluminum 3.6% 10.5%
13 Barium 8.4% 7 19.6%
14 Calcium 5.1% 19%
15 Chromium 0.9% -
16 Copper T 81% 2.9%
17 Iron 0.0% 2.7%
18 Magnesium 28% 6.8%
19 Manganese 21% RE 71%
20 Silicon 18.9% 33.6%
21 Sodium - T 79%
22 Vanadium 1.0% T a5%
23 Zinc 5.5% 215%
24 Chlonide 2.1% 8.7%
251 Nitrogen in nitrate O N I8 O
2| Nitrogen in nitrite and B 6.9% T
nitrate

27 2RPD listed where result produced, based on criteria. If RPD not
28 required, no value is listed. The significance of the reported RPD
29 values, including vaiues greater than 30%, is addressed in the data

30 guality assessment section of the RSVP.
31
32
33
34
35
36
37

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

Washington Closure Hanford &&
Originator |. 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 Vertfication 95% UCL Calculations Sheet No. 6 of 20
1 100-D-106 Waste Site Statistical Calculations
2 Verification Data - Excavation
3 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium Lead
4 Area Number Date mgkg | @ | PaL mgrkg | POL | makg jQ] PQL mghkg | Q] POL [ mgkg 1 Qf PoL | mgikg | Q PQL mghkg | Q | POL mghg | Q PaL mgkkg [Q] PaAL
5 EXC-1 JITWC8 | 772214 | 32 . 0.59 50.1 0.068 0.18 0.029 1.4 8 | o087 108 | X ; 0052 5.6 X 0.089 116 | - 019 0.274 0.155 8.1 M| 024
6 Djﬂ'_(xtgso' JITWF1 7/22/14 28 0.61 54.5 0.070 0.19 0.031 11 B 0.91 10.9 X 0.054 55 X 0.093 10.7 0.20 0.421 0.155 13.4 0.25
7 EXC-2 JITWC9 7/22/14 4.2 0.57 60.7 0.066 0.19 0.029 1.6 L B8 : 0.85 12.1 X 0.050 55 X i 0.087 12.2 0.19 0.295 0.155 3.8 0.23
8 EXC-3 JITWDO | 7/22/14 39 | 0.63 60.1 0.073 0.20 0.031 15 | B 094 118 | X | 0.055 5.6 X 0095 12.1 " 021 0.292 0.155 48 0.26
9 EXC-4 JITWD1 7/22/14 3.4 0.56 100 0.064 0.19 0.028 12 B | 083 138 | X | 0.049 5.8 X 0.084 166 | 0.18 0.316 0.155 5.1 0.23
10 EXC-5 JITWD2 | 7/22014 36 0.57 56.5 0.065 018 | 1 0028 12 B | 084 104 | X | 0.080 54 | X | 0086 10.1 0.19 0.311 0.155 4.8 023 |
11 EXC-6 J1TWD3 7/22/14 3.9 0.62 55.3 0.071 018 | B | 0.031 1.1 Bl 092 | 116 | X | 0055 55 X 0.094 10.4 0.20 0.209 . 0.155 38 025
12 EXC-7 JITWD4 | 7/22/14 35 0.64 60.4 0.074 0.21 0.032 1.3 B 095 111 X | 0056 5.7 X . 0097 1.1 021 | 0294 i 0.155 46 0.26
13 EXC-8 JITWDS 7/22/14 37 0.61 60.1 0.070 0.19 0031 | 11 B | 09t 1.3 1 X | 0054 57 X | 0093 119 020 0.231 0.155 38 0.25
14 EXC-9 JITWD6 7/22/14 4.0 0.60 62.3 0.069 .19 ; 00307 _1.2 B &89 12.1 X 0.053 5.5 X O.QQIA 111 . 0.20 0.155 U 0.155 5.0 0.25
15 EXC-10 JITWD7 [ 7/22/14 4.0 . 058 | 617 0.067 | 0.18 0.029 1.1 B | 086 112 I X, 0051 | 55 + X 0.088 12.7 0.19 0.231 0.155 36 [ 024
16 EXC-11 JITWD8 | 7/22/14 3.7 | 064 59.7 . 0074 | 020 | | 0032 [ 1t B 096 107 | x | 0.0s7 64 X | 0097 116 0.21 0.231 0.155 3.7 | 026
17 EXC-12 JITWDS 7122114 33 0.64 113 0.074 025 | | 0032 48 . 09 [.108 | X | 00857 5.6 X 0097 | 116 ;021 0.155 u 0.155 4.0 026 |
18 EXC-13 JITWFO_ | 7/22714 31 | 063 63.2 0.072 020 | [ 0031 1.1 B ] 093 98 | X | 0055 5.5 X 0.095 9.5 . 021 0.334 0.155 34 | 0.26
19
20 Statistical Computation Input Data
21 Sample Sample Sample Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium Lead
22 Area Number Date mg/kg n{vg/k mg/kg mg/kg mg/kg mg/ki mg/kq mg/kg mg/kg
JITWCS/ i ! i
23 EXC-1 JITWF1 7/22/114 3.0 ‘ ’ 52.3 ! 0.19 1.3 10.9 5.6 11.2 0.348 ! 10.8 ’
24 EXC-2 JITWC9 7122/14 42 J ‘ 60.7 0.19 o 1.6 12.1 55 | W 12.2 0.295 ! 38
25 EXC-3 J1ITWDO 7/22/14 3.9 60.1 0.20 1.5 11.8 5.6 o 12.1 0.292 4.8
26 EXC-4 JITWD1 7/22/14 34 | N 100 0.9 | - 1.2 i 13.8 5.8 16.6 0.316 5.1 B
27 EXC-5 J1ITWD2 | 7/22/14 3.6 56.5 0.18 1.2 10.4 54 ! 10.1 0.311 ; ) 48
28 EXC-6 JITWD3 7/22/14 3.9 55.3 0.18 11 ! 16| 5.5 10.4 1 o209 38
29 EXC-7 JITWD4 | 7/22/14 | 35 o 60.4 0.21 13 1.1 5.7 111 0.294 46
30 EXC-8 JITWD5 7/22114 3.7 60.1 0.19 o 1.1 : ] 11.3 5.7 119 0.231 3.8 N
31 EXC-9 J1ITWDE 7/22/14 40 62.3 0.19 12 12.1 _ 55 1.1 0.0775 ~ 5.0 !
32 EXC-10 JITWD?7 7/22/14 4.0 61.7 0.18 1.1 | 112 55 12.7 1. 0.231 3.6
33 EXC-11 J1TWD8 7/22/14 3.7 59.7 020 1.9 | 10.7 6.4 11.6 0.231 3.7
34 EXC-12 J1ITWD9 7/22/14 3.3 113 0.25 | 48 | 10.8 5.6 116 ) 0.078 4.0
35 EXC-13 JITWFQ 7/22/14 3.1 63.2 0.20 1.1 i ; 9.8 5.5 9.5 0.334 34 |
36 Statistical Computations
37 Arsenic Barium Beryllium Boron Chromium Cobalt Copper Hexavalent Chromium Lead
Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), Large data set (n 2 10), Large data set (n z 10), Large data set (n 2 10),
a8 95% UCL based on Lar?:Tcéa;\aS's;t!g;:oﬁ),aluse lognormal and normal lognormal and normal lognormal apd normal uLsaeril‘leTc(’:a:\aSts:Ig;:olg)él lognormal and normai lognormal and normal lognormal and normal log%ormal and(norma=
distribution distribution rejected, use | distribution rejected, use distribution rejected, use distribution. distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use
: z-statistic. z-statistic, z-statistic. z-statistic. z-statistic. Z-statistic. z-statistic.
39 N| 13 13 13 13 13 13 __ 13 13 13
40 % < Detection fimit| 0% 0% 0% 0% 0% 0% 0% 15% 0%
41 Mean| 36 66.6 020 | 15 R 114 56 1.7 0.250 4.7 i
42 Standard deviation] 0.37 182 | 0.019 1.0 099 | 0.25 1.7 0.0879 1.9
43 95% UCLonmean| 38 74.9 0.20 o 2.0 11.8 5.8 12.5 0.290 5.6
44 Maximum value] 4.2 113 0.25 438 13.8 64 166 0.421 134 1
Most Stringent Cleanup Limit for| . N .
45 nonradionuclide and RAG type 20 DE, GW & River 200  GW Protection] 1.51 GFm i z‘:ﬁr 320 GW Protection] 18.5 GFY:{) ic F:i':r?r 15.7 GW Protection 220 River Protection 2 River Protection 10.2 Gw & R,'Ve'
! Protection
{ma/kg) Protection
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 NA 1 NA | NO NO
49 Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA B 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 meets the 3-part The data set meets the 3-
50 WAGC 173-340 Compliance? below background (6.5 below background (132 | below background (1.51 part test criteria when below background (18.5 | background (15.7 mg/kg) the | background (22.0 mg/kg) the test oriteria when com re% o part test criteria when
: mg/kg) the WAC 173-340 31 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 testis | WAC 173-340 3-part test is h L stri giG compared to the most
part test is not required. | 3-part test is not required. | 3-part test is not required. stringent RAG. 3-part test is not required. not required. not required. the most stringent : stringent RAG.
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Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

Originator ). B. Berezovski Date 09/22/14 Cale. No. 0100D-CA-V0552 Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nieison éE Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 7 of 20
1 100-D-106 Waste Site Statistical Calculations
2 Verification Data - Excavation
3 Sample Sample Sample Manganese Nickel Vanadium Zinc Chioride Nitrogen in nitrate Nnroge: :t':a'::me and Sulfate
4 Area Number Date mg/kg | @ | PaL mghkg [Q] PAL | mgkg [Q] PaL mgkg | Q| POL [mgkg JQ | PGL | mgkg | @ PQL mg/kg | Q | PaL makg | Q PQL
5 EXC-1 JITWCB | 7722714 241 | | 0.089 1.0 X 011 313 | 0084 298 | X | 035 290 | M 20 | 13 B ] 031 | o094 0.36 404 | MN 17 ]
6 Djfm::ead JITWF1 7/22/14 236 0.093 10.7 X o 316 0.087 315 X 0.37 284 | N 20 19 | B 0.31 0.36 u 0.36 148 [ MN 1.7
7 EXC-2 JITWCS | 722114 | 253 0.087 118 | x' o1 | 309 o008t | 861 . X . 10.5 19 66 0.31 51 0.36 237 1.7
8 EXC-3 JITWDO | 7/22/14 255 0.095 102 X 012 | 327 0.090 367 (X i 038 | 195 19 23 | _ o029 T2 0.36 515 16
9 EXC-4 J1ITWD1 7/22/14 269 | 0.084 118 | X | 0.10 323 0079 67.0 X | 034 122 | 20 ] 18 B 031 | 15 0.36_ 27.3 1.7
10 EXC-5 JITWD2 | 7/22/14 249 0.086 96 X[ o.11 32.4 . 0.081 306 [ x| 034 [ 122 "7 Tig ] 0.30 4.7 0.36 35.0 1.6
11 EXC-6 JITWD3 [ 7/22/14 245 0094 | 111 x| 012 316 | 0.088 297 X | 037 9.6 19 0.29 3.0 ' 0.36 303 | | 16
12 EXC-7 JITWD4 [ 7/22/14 249 0.097 107 X | 012 318 | 0.091 314 X! 039 86 20 031 3.1 0.36 16.5 1.7
13 EXC-8 JITWD5 | 7722114 254 0.093 106 ' X 011 | 339 0.087 311 X 037 13.8 20 | B 0.32 1.1 036 | 355 17
14 EXC-9 J1TWD6 7/22/14 239 | 0.091 1.3 [ x| 011 29.3 0.086 322 | X 036 9.2 1.9 B 0.30 1.8 0.35 16.5 P16
15 EXC-10 J1ITWD7 | 7/22/14 236 0.088 107 | X ] o011 309 . 0.083 30.1 X . 035 | 111 19 0.29 3.0 . 036 242 ! 1.6
16 EXC-11 JITWD8 | 7/22/14 251 | 0097 | 105 . X, 012 | 359 - 0.092 317 X o039 | 174 | 19 B 0.30 24 0.36 421 18
17 EXC-12 J1ITWD9 7/22/14 257 i 0.097 10.3 X 012 32.3 0.092 32.8 X 0.39 | 79 ) 1.9 B8 0.30 2.6 0.36 10.9 i 1.6
18 EXC-13 J1TWFO 7/2214 238 | 0.095 9.5 x| 012 30.6 0.089 305 X | 038 12.7 2.0 B 0.31 33 | ' 036 339 1 47
19
20 Statistical Computation Input Data
21 Sample Sample Sample Manganese Nickel Vanadium Zinc Chloride Nitrogen in nitrate Nitroger:';tv:ar::me and Suifate
22 Area Number Date mg/kg mg/kc_f mg/kg rqglkg Imglkg ma/kg mg/kg mg/kq
JITWCS/ , , ; : ‘ 1 ‘ : ‘
23 EXC-1 JITWF1 7/22/14 239 [ 10.9 ; 30.7 28.7 ‘ 1.9 0.56 ‘ ; 27.6 | “
24 EXC2 JTTWCS | 7ogria | 253 | 8 | ee1 T T dos T T 6.6 sy T T [T =
25 EXC-3 JITWDO | 7/22/14 255 | 02 1 T 357 | 195 ‘ f 23 [ T 22 | ‘ 515 1
26 EXC-4 JITWD1 7/22/14 269 R 1.8 670 | ez 18 ] 15 . 273 % -
27 EXC5 JITWD2 | 7/22/14 249 | 96 j 306 | 22 T 40 a7 ‘o B
28 EXC-6 J1TWD3 7/22/14 245 11.1 29.7 % J . 1 96 i‘ . 26 3.0 303 -
29 EXC-7 JITWD4 | 7/22114 249 | 10.7 31 o 86 : | 25 AN 165 |
30 EXC-8 JITWD5 | 7722114 254 | | 108 I 31.1 i 138 i 13 11 385 |
31 EXC-9 J1ITWDS6 7/22/14 239 1 ! 1.3 § 32.2 . | 82 l ) 16 1.8 - %5 ||
32 EXC-10 JITWD7 | 7/22/14 236 10.7 301 | T 111 ! 27 7 3.0 242 !
33 EXC-11 JITWDB | 7722714 | 251 105 1 Q7T 17a [ 7 1 21 e Y. @ T
34 EXC-12 J1TWD9 7/22/14 257 1 103 <FX: I R 79 | 2.2 26 109 | I
35 EXC-13 JITWFO | 7/22/14 238 9.5 30.5 ! 127 21 | ! 33| , 339 | -
36 Statistical Computations
37 Manganese Nickel Vanadium Zinc Chloride Nitrogen in nitrate Nitroger:ﬂutr:ar::rne and Sulfate
Large data set (n 2 10). use| Large data set (n210), Large data set (n 2 10), "Izr?’i:ﬁ: :ﬁ;(gozmlg:‘ Large data set (n 2 10), L'arazgra]taa: ::L(::”:‘g?‘ Large data set (n 2 10), use Large data set (n 2 10), use
38 95% UCL based onf  MTCAStat lognormal use MTCAStat lognormal | use MTCAStat lognormal distgrib tion rejected use MTCAStat lognormal d‘og'b ) iected MTCAStat lognormal MTCAStat lognormal
distribution, distribution. distribution. Y lected, use distribution. Istribution rgpct ruse distribution. distribution.
Z-statistic. Z-statistic.
39 N[ 13 ] ! 13 13 13 ] T 13 ) 13 j 13 1 13 ]
P % < Detectionfimit| 0% || | o 0% 0% | 0% 0% 0% 0% | T
41 Mean| 249 107 | 320 38.4 M EREE 2.6 26 28.8
a2l Standard deviation| 9.4 | ‘ 071 16 i 174 1 57 B 14 13 R
43 95% UCL on mean| 253 1.1 328 | 46.4 16.4 32 | 4.0 37.5
44 Maximum value] 269 118 | 359 ] 86.1 200 i 66 | 5.1 515 '
Most Stringent Cleanup Limit for oW River
45 nonradionuclide and RAG type] 512 GW Protection 19.1 Protection 85.1 GW Protection 67.8 Protection 25000 GW Protection i 1000 GW Protection 1000 GW Protection 25000 GW Protection
(malk
46 WAC 173-340 3-PART TEST
47 95% UCL > Cleanup Limit?| NA NA . NA 3 NO B NA _ NA NA NA
48 > 10% above Cleanup Limit?} NA NA NA __NO 1 NA NA NA . T NA ]
49 Any sample > 2X Cleanup Limit? NA NA NA NO NA “NA NA _NA ‘
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| 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 (11.8 mg/kg) the | background (11.8 mg/kg) the background (237 mg/kg) the
mg/kg) the WAC 173-340 3{ mg/kg) the WAC 173-340 mgkg) the WAC 173-340 compared to the most mg/kg) the WAC 173-340 | WAC 173-340 3-parttestis | WAC 173-340 3-part test is | WAC 173-340 3-part test is not
part test is not required. | 3-part test is not required. | 3-part test is not required. stringent RAG. 3-part test is not required. not required. not required. required.
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Washinqton Closure Hanford

Originator |. B. Berezovskiy t@D

Attachment to Waste Site Reclassification Form 2014-104

Project 100-D Area Closure Operations

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

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

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Date 09/25/14
Job No. 14655

Calc. No. 0100D-CA-V0552
Checked R. J. Nielson

Rev. No. 0

Date 09/25/14
Sheet No. 8 of 20

Sample Sampie Sample Antimony Cadmium Molybdenum Selenium Fluoride Benzo(a)anthracene Benzo(a)pyrene
Area Number Date mgkg | Q PQL mgkg | Q PQL mgkg [Q PQL mg/lkg | Q] PaL ugkg | Q PQL ugkg | Q| PaQL
EXC-I JITWC8 7/22/14 034 . U 0.34 0037 U | 0037 | 058 | B 0.23 0.81 UNI 0.81 31 U 31 | 62 |U| 682
Duplicate of JITWCS JITWFI 72214 035 U | 035 | 0038 U 0038 024 U] o024 | 080 UN; 080 12 | J ] 31 76 1J] 63
EXC-2 JITWCY 712214 043 | B 033 | 011 | B, 003 | 027 |B: 023 094 B { 080 32 Ul 32 64 'U| 64
EXC-3 JITWDO 7/22/14 0.44 B ; 036 0039 | U | 0.039 034 |(B: 025 082 | B 077 31 U 3.1 62 U’ 862
EXC-4 JITWDI 7/22/14 032 Ul o032 018 B 0.035 027 B 022 | 72 080 U | 080 31 | U, 31 | 62 ] 6.2
EXC-5 JITWD2 772214 0.44 B ] 033 | 003 U, 003 | 022 Iy i 022 N 0.78 \LL‘ 0.78 3.0 iU ' 30 | 6.1 L A
EXC-6 1ITWD3 | 72214 0.36 u 0039 U | 0039 | o024 U, 024 . U o081 | 076 U 076 31 | U 3.1 62 U 62
EXC-7 JITWD4 7/22/14 037 1Y 0.040 U 0.040 0.25 u: 025 083 U 08 | 08 :U: o082 3.1 ! U . 31 6.2 l ul 62
EXC-8 JITWD5 7122114 035 *_U 0.038 iU 0.038 024 U 0.24 080 U 0.80 086 B 083 | 32 u. 32 64 U 6.4
EXC-9 JITWD6 772214 041 B O 0037 | U 0.037 024 U 024 079 U 0.79 0.79 U 0.79 AN 3.1 6.2 u:, 62
EXC-10 JITWD7 7/22/14 0.34 U . 034 0036 | U 0.036 023 U] 023 076 U 0.76 077 U, 077 31, U 3.1 6.2 U 6.2
EXC-11 JITWDS 7/22/14 0.37 U 0.37 0040 U 0.040 025 U 025 0.84 U 084 0.79 Uj| 079 3.2 | U 32 64 U 6.4
EXC-12 JITWD9 7122714 037 U 0.37 0040 | U - 0040 025 U 025 | o084 U | o084 078 U] 078 32 u | 32 6.4 U: 64
EXC-13 J1TWF0 7/22/14 0.36 ] 9 0.36 0.039 8] 0.039 025 | U: 025 0.82 U 0.82 081 U 0.81 3.1 U . 31 6.2 U' 62
Statistical Computations
B Antimony Cadmium Molybdenum Selenium Fluoride Benzo(a)anthracene Benzo(a)pyrene
% < Detection limit]  69% B | 85% L 69% ~ 85% | 77% ] 92% i 92%
i S Maximum value|  0.44 0.16 058 | 081 | 0.94 12 | \” 76 !
Most Stringent Cleanup Limit for nonradionuclide
and RAG type 5 GW & River 0.81 GW & River 8 1 96 GW 15ugkg  GW & River | 15ugkg GW & River
(mg/kg) unless otherwise noted Protection Protection GW Protection River Protection Protection Protection Protection
3-PART TEST
Maximum > Cleanup Limit?] ~_ NA ~NA NO NO NA . NO NO
> 10% above Cleanup Limit? NA NA NO NO NA NO NO
Any sample > 2X Cleanup Limit? NA NA NO NO _NA _NO N0
Because all values are Because all values are below The data set_meets the 3- | The data set_mgets the 3- Because all values are The data set meets the 3- | The data set meets the
. below background (5 mg/kg) part test criteria when part test criteria when below background (2.81 part test criteria when 3-part test criteria when
3-Part Test Compliance? ; background (0.81 mg/kg) the .
the 3-part 'test is not 3-part test is not required compared to the most compa}red to the most mg/kg) the 3-par1 testis compared to the most compared to the most
required. ’ stringent RAG. stringent RAG. not required. stringent RAG. stringent RAG.
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Washington Closure Hanford

Originator |. B. Berezovskiy

Attachment to Waste Site Reclassification Form 2014-104

Project 100-D Area Closure Operations

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

100-D-106 Waste Site Maximum Calculations

Verification Data - Excavation

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Date 09/22/14
Job No. 14655

Calc. No.
Checked

0100D-CA-V055
R. J. Nielson ;

Sample Sampie Sample Chrysene Fluoranthene Pyrene 4,4'- DDE 4,4'- DDT
Area Number Date ug/kg Q PQL ug’lkg [ @ [ PaL ug’lkg [ Q PaL ug’lkg | Q [ raL uglkg Q] PaL
EXC-1 JITWCS 7/22/14 4.7 U 4.7 13 U < 12 U 12 0.39 ! J | 024 1.1 J i 059
Duplicate of JITWCS JITWFI 7/22/14 10 | J 4.8 19 Jo138 |15 jJ 12 | 051 | J 023 | 14  JY| 058
EXC-2 JITWCY 7/22/14 48 u. 48 | 13 u 13 ] 12 uU: 12 0.22 U 0.22 - 0.55 U| 055
EXC-3 JITWDO 7/22/14 47 ) 47 13 ] 13 12 U 12 0.23 U 0.23 057 U 0.57
EXC-4 JITWDI1 7/22/14 4.7 _'_ﬂU R 4.7 13 Ul 13 12 Ly 12 77__0_.62_‘_*‘__,[7_%_'0@73_‘Vﬁf}"@“ . 056
EXC-5 11 TWD2 7/22/14 46 U 46 12 U 12 11 U Ml o024 T U 024 0.59 Uu: 059 |
EXC-6 JITWD3 7/22/14 47 U 47 | 13 U 13 12 U 12 | 024 U | 024 059 | U. 059
EXC-7 JITWD4 7/122/14 47 .Y ;47 | 13 U . 13 12 U 12 2022 U - 02 [ 055 Ui 055
EXC-8 JITWDS5 7/22/14 49 U_. a9 183__ 1 U, 13 12 (U] 12 ] | 024 U 024 | 058 'U: 058
EXC-9 JITWD6 7/22/14 47 u. 47 13 U 13 12 jul 12 ] 022 | U ;. 022 055 | U 055
EXC-10 JITWD? 72214 46 ’ u 46 | 12 U 2 ] 12 -uJ 12 - 0.23 U | oz23 0.58 U| o058
EXC-11 JITWDS8 7/22/14 48 J_Li_‘ 48 | 13 U1 ) 12 v . 12 023 | U 0.23 0.58 8] 0.58
EXC-12 JITWD9 7/22/14 48 | U 48 | 13 "y | B__ ] 12 U 12 023 - U 0.23 058 U' os8
EXC-13 JITWFO 7/22/14 4.6 S U 46 12 LU 12 12 U | 12 0.22 U | 022 055 U 055
Statistical Computations
Dichlorodiphenyl- Dichlorodiphenyi-
Chrysene Fluoranthene Pyrene dichloroethyiene trichloroethane
o ... %<Detection limit[ 85% j 8% | | &% J N ; - 77% |
T Maximum value 10 19 B 15 ‘ 051 | 1 14 i ]
Most Stringent Cleanup Limit for nonradionuclide River
and RAG type 100 River Protection} 18000 River Protection 48000 3.3 River Protection 33 )
. Protection
ug/kg GW Protection
3-PART TEST
Maximum > Cleanup Limit?} ~~ NO NO . NO B NO NO
> 10% above Cleanup Limit?| NO o NO NO NO NO ]
Any sample > 2X Cleanup Limit? NO NO NO NO NO
The data set' mgets the 3- The data set meets the 3-part The data set.me.ets the 3- The data set‘ mgets the 3- | The data set.mgets the 3-
. pan test criteria when . part test criteria when part test criteria when part test criteria when
3-Part Test Compliance? test criteria when compared to
compared to the most the most stringent RAG compared to the most compared to the most compared to the most
stringent RAG. ’ stringent RAG. stringent RAG. stringent RAG.
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Originator |. 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 KAJ Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 10 of 20
100-D-106 Waste Site Statistical Calculations —_—
2 Veriflcation Data - Staging Pile Area
Sample Sample Sample Antimony Arsenic Barium Beryllium Chromium Cobalt Copper Hexavalent Chromium
Area Number Date mg/kg | Q PQL mgkg [ @ ] pPaL mgkg | Q PQL ma/kg Q | PaL mgkg | Q PQL mg/kg | O PaL mgkg | Q PQL makg | Q PQL
SPA-7 JITWCO 7/16/14 08 - J i 038 | 286 | 066 50.2 X | 0076 011 ] BJ 0033 45 X | 0.058 101 0.10 142 . 022 | 0397 0.155
D\iji)][l\c;tgoot J1ITWCS 7/16/14 0.66 J 1 038 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 0.355 0.155
SPA-1 JITW94 7/16/14 1.7 LWy 3.2 0.58 53.0 X 0.066 014 UNJ 0.140 5.0 X 0.051 119 T 0.44 17.2 0.95 0.155 U 0.155
SPA-2 JITW97 7/16/14 076 | J 3.4 0.64 53.5 X 0.074 0.15 8J 0032 | 63 X | 0.056 92 0.10 15.3 0.21 0315 0.155
SPA-3 JITW96 7/16/14 0.75 J I 27 0.58 46.7 X | 0.067 0.13 BJ | 0029 | 55 X ' 0.051 9.2 0.09 133 | 0.19 0.356 0.155
SPA-4 J1TWO5 7/16/14 0.73 J 1 33 0.64 77.2 X | 0074 014 | BJ | 0032 5.4 X | 0.056 11.0 0.10 150 | | 021 0.316 0.155
SPA-5 J1TW98 7/16/14 1.7 UJ 28 0.60 481 X 0.069 015 | UJ 0.150 5.9 X 1 0053 12.3 0.46 159 ‘ 0.99 0.294 0.155
SPA-6 J1TWog 7/16/14 054 i J 27 0.58 490 X I 0067 | o012 | BJ | 0029 51 | X | 0.051 9.5 009 | 127 0.19 0.316 0.155
SPA-8 J1ITWC1 7/16/14 0.51 J 2.7 0.57 540 | X 0.066 0.17 J 0.028 60 | X 0.050 10.2 0.09 146 | 0.19 0.335 0.155
SPA-9 JITWC2 7/16/14 050 | BJ . 3.2 0.58 528 X | 0067 | o0.15 BJ 0.029 6.0 X | 0.051 9.5 009 | 141 0.19 0.336 0.155
SPA-10 J1TWC3 7/16/14 048 | BJ . 2.6 0.61 508 . X 0.070 0.13 BJ 0.031 5.2 X 0.054 9.2 0.09 13.1 0.20 0.155 U 0.155
SPA-11 JITWC4 7/16/14 | o086 | J 28 0.58 480 | X | 0067 0.14 B8J 0.029 5.2 X | 0.051 9.6 1009 13.2 0.19 0.316 0.155
SPA-12 JITWCS 7/16/14 0.38 BJ 2.4 0.62 46.7 X | 0.0M 0.12 B8J 0.031 3.8 X 0.054 9.0 0.09 14.1 0.20 0.155 U 0.155
Statistical Computation Input Data
Sample Sample Sample Antimony Arsenic Barium Beryllium Chromium Cobalt Copper Hexavalent Chromium
Area Number Date mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg{kg mg/kg
J1ITWCO/ :
SPA-7 J1TWCS 7/16/14 0.74 25 7 55.7 0.13 5.0 i 10.1 140 e 0.376
SPA-1 J1TW94 7/16/14 0.85 3.2 - 53.0 0.070 B 5.0 ) 11.9 17.2 00775 | |
SPA-2 JITW97 7/16/14 0.76 | 34 53.5 0.15 6.3 ) 9.2 153 0.315
SPA-3 J1ITW96 7/16/14 0.75 27 46.7 0.13 o 55 1 92 133 0356 | -
SPA-4 J1ITW95 7/16/14 0.73 33 772 0.14 5.4 B 1.0 15.0 0316 |
SPA-5 JITW98 7/16/14 085 2.8 481 | 0.08 59 ] 123 159 0.294
SPA-6 J1TW99 7/16/14 054 27 490 | 0.12 5.1 | 95 12.7 0316 |
SPA-8 JITWC1 7/16/14 0.51 2.7 ' sa0 | T 1 pa7 6.0 10.2 14.6 ] o33 .
SPA-9 JITWC2 7/16/14 0.50 3.2 1 - 52.8 ‘ 0.15 6.0 9.5 14.1 | 033 |
SPA-10 JITWC3 7/16/14 0.48 2.6 50.8 0.13 5.2 - 9.2 13.1 0.0775
SPA-11 JITWC4 7/16/14 0.56 2.8 480 0.14 5.2 B 9.6 13.2 0.316
SPA-12 JITWCS 71614 0.38 24 46.7 0.12 38 90 | 14.1 0.0775 _
Statistical Computations
Antimony Arsenic Barium Beryllium Chromium Cobait Copper Hexavalent Chromium
Large data set (n 2 10), use | Large data set (n 2 10), use Large data se;(n 2 10), Large data: se;(n 2 10?' Large data set (n 2 10), use L’arge datal se’;(n = 10?’ Large data set (n 2 10), use I Large data set (n 2. 19)' .
95% UCLbasedon|  MTCAStat lognormal MTCAStat lognormal lognormal and normal lognormal and norma MTCAStat normal ‘ognormal and norma MTCAStat lognormal | /°9"ermal and nomal distribution
distribution. distribution. distribution rgje.cted. use distribution rgje'cted, use distribution. distribution rg]ef:ted, use distribution. rejected, use
z-statistic. 2z-statistic. z-statistic. z-statistic.
N 12 12 12 | 12 12 12 12 121
% < Detection Tmit]  17% 0% 0% | — 17% 0% 0% | 0% 25% I
__,___'___ - Mean| 064 | i 2.9 53.0 | o013 5.4 10.1 R 14.4 0.266 |
Standard deviation 0.16 : o 0.33 8.2 i 0.029 0.67 1.1 o B 1.3 0.116
95% UCLonmean| 0.74 L_ 3.0 56.9 015 5.7 1 10.6 e 15.1 0.321 1
Maximum value 0.82 . 3.4 772 0.17 6.3 | 12.3 17.2 0.397
Most Stringent Cleanup Limit for
nonradionuclide and RAG type 5 GW & River 20 DE, GW & River 200 1.51 GW & River 185 GW & River 15.7 220 2
(mg/kg) Protection Protection GW Protection Protection Protection GW Protection River Protection River Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NA NA NA 1 NA NA _NA NA NO
> 10% above Cleanup Limit? NA NA NA ~ NA NA ~NA NA NO -
Any sample > 2X Cleanup Limit?| NA NA NA NA NA NA NA NO
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Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

WAC 173-340 Compliance?

Because all values are below
background (5 mg/kg) the
WAC 173-340 3-part test is
not required.

Because all values are below
background (6.5 mg/kg) the
WAC 173-340 3-part test is

not required.

Because all vaiues are
below background (132
mg/kg) the WAC 173-340 3-
part test is not required.

Because all values are below
background (1.51 mg/kg) the
WAC 173-340 3-part test is not
required.

Because all values are below
background (18.5 mg/kg) the
WAC 173-340 3-part test is
not required.

Because ail values are below
background (15.7 mg/kg} the
WAC 173-340 3-part test is
not required.

Because all values are below
background (22.0 mg/kg) the
WAC 173-340 3-part test is
not required.

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

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

Rev. 0

B-13
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ottt rotatioto, distribution. distribution. distribution. distribution. distribution. 'i‘iﬁ%ﬁe
- i N 12 12 12 I 12 1 12 T 12 ! 2 T 7] i 12 i
% < Detection limit] 0% 0% 0% B 0% ~ 0% 0% 0% [ 0%
o o Mean 4.4 B 314 0.0073 i 8.3 629 35.0 0.9 a0 T
3| 7 Standard deviation] 1.1 253 - 0.00059 077 7 6.2 23 17.3 0.30
T 95%UCLonmean] 49 | o | 3% o 0.0076 | 8.7 e 66.3 B 462 | 911 42
Maximum vaive] 6.4 J 358 0.0085 | 9.4 [ 744 ] 484 | ' 110 B 45
Most Stringent Cleanup Limit for
nonradionuclide and RAG type 10.2 GW & River 512 0.33 GW & River 1941 85.1 67.8 25000 96
{mg/kg) unless otherwise noted Protection GW Protection Protection GW Protection GW Protection River Protection GW Protection GW Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NA NA NA i NA NA NA NO NO
> 10% above Cleanup Limit? | NA NA NA T UNA NA NA NG No T
Any sample > 2X Cleanup Limit? NA NA NA NA ~ NA NA NO | . NO T
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Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET
Washington Closure Hanford m
Originator |. 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 | Ao Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations i Sheet No. 11 of 20
100-D-106 Waste Site Statistical Calculations e
Verification Data - Staging Plie Area
Sample Sample Sample Lead Manganese Mercury Nickel Vanadium Zinc Chioride Fluoride
Area Number Date mgkg | Q POL magkg | a ] PaL mg/kg | @ | paL mg/kqg Q PQL mg/kg o | pPaL magkg | Q ] PaL mgkg | @ PQL mg/kg Q PQL
SPA-7 J1ITWCO 7/16/14 3.7 027 | 314 X 010 | 00085 B __ 00055 75 X | 012 66.0 0.094 475 1 X 040 582 2.0 3.8 BJ 0.82
Duplicate of J1ITWCE 7/16/14 37 0.27 337 X . 010 0.0079 | B 0.0053 89 X 012 61.0 0.094 454 | X 0.40 722 | [ 20 4.5 BJ 0.82
SPA-1 J1TW94 7/16/14 60 12 | 306 | X " 0087 0.0080 | B . 0.0055 83 1 X 0.11 72.3 0.41 480 | X 035 101 M 20 | a3 BNJ T o.81
SPA-2 JITWe7 7/16/14 39 . ! o026 305 | X 0.097 0.0076 | B . 0.0052 8.4 X | 012 | 569 0.091 441 1 X 033 | 898 2.0 4.1 BJ | 082 _
SPA-3 JITWS6 7/16/14 39 . 024 309 X | 0089 00076 ' B | 00053 | 80 | X [ 011 | 624 1 0.083 43.3 X 0.35 727 | 1 20 42 BJ 0.81
SPA-4 JITWS5 7/16/14 59 026 | 3s8 X 0.097 00069 . B | 00053 9.4 X 0.12 69.4 | | 0091 | 484 X 039 80.0 P20 43 BJ | o082
SPA-5 J1TWS8 7/16/14 6.4 12 345 | X | 0.091 00075 B | 00055 | 86 i X ' 011 744 043 476 | X | 036 66.3 20 4.3 BJ | o082
SPA-6 J1TWS9 7/16/14 34 | | o024 | 304 X_| 0088 | 00067 B | 00052 | 82 X o1 60.3 . 0.083 44.0 X 1 035 68.9 1 20 39 8J 0.82
SPA-8 JITWCH 7/16/14 4.4 0.23 336 X 0.086 00079 | B | 00085 [ 87 X 0.11 63.8 0.081 467 | X | 034 66.6 2.0 4.2 BJ 0.81
SPA-9 JITWC2 7/16/14 38 024 307 1 X . 0.088 00072 ' B | 00050 | 94 X | o011 577 . 0082 437 X | 035 58.0 P20 43 8J 0.81
SPA-10 JITWC3 7/16/14 3.9 025 | 304 X 0.093 0.0067 : B | 0.0052 73 X 011 | 597 | _o0.087 437 | X 0.37 104 i 20 37 BJ | 083 |
SPA-11 JITWC4 7/16/14 37 ] L. 024 314 ' X | 0088 0.0064 | B | 0.0050 78 | X 0.11 600 | 0.083 43.0 X 1 035 110 | ] 20 39 1 BJ : 082
SPA-12 JITWCS 7/16/14 33 | | 025 258 X 0.093 0.0068 | B | 0.0050 6.7 L X 0.11 54.9 . 0.088 41.1 X | 037 87.7 | | 20 40 | BJ | 0.82
Statistical Computation Input Data
Sample Sample Sample Lead Manganese Mercury Nickel Vanadium Zinc Chloride Fluoride
Area Number Date mg/kg mg/k mglk% mg/kg mg/kg mg/kg myg/kg mg/kg
SPA-7 j:TTVv‘C%‘Z 7/16/14 37 326 0.0082 5 8.2 635 465 : 652 - 42 {
SPA-1 J1TW94 7/16/14 6.0 306 | 1~ oo | T 83 i 723 480 | ] 101 33
SPA-2 JITW97 7/16/14 3¢ | 305 | 0.0076 84 56.9 441 89.8 41 f ]
SPA3 JITW96 7116/14 39 309 T 0.0076 8.0 624 | 433 72.7 T a2 R
SPA-4 J1ITW95 7/16/14 59 . 358 ol 0.0069 94 || ] esa ) - 48.4 80.0 i <
SPA-5 J1TW98 7/16/14 64 | 345 | ___]. 00075 | 86 I 744 ] 476 ) ) 663 | | . 43 i
SPAG JITW99 716714 3.4 R 34 . . | 00067 - 8.2 603 | 440 689 ., 39 L .
SPA-8 JITWCH 7/16/14 4.4 336 0.0079 f e 8.7 63.8 | - 46.7 6626___41__»__*7 |42 v
SPA-9 JITWC2 7/16/14 38 R 307 0.0072 | 9.4 57.7 T 437 58.0 j 43 T
SPA-10 JITWC3 7/16/14 39 ) 1 304 . 0.0067 1 73 e 597 43.7 _ 104 37 |
SPA-11 JITWC4 7/16/14 3.7 B 314 0.0064 7.8 I 60.0 430 ] 110 1 39 ’
SPA-12 JITWC5 7/16/14 3.3 258 0.0068 6.7 54.9 41.1 ; 877 | 40 | [
Statistical Computations
Lead Manganese Mercury Nickel Vanadium Zinc Chloride Fluoride

95% UCL based on

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

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

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

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

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

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

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

Large data set (n 2 10),

lognormat and normai distribution

WAC 173-340 Compliance?

Because all values are below
background (10.2 mg/kg) the
WAC 173-340 3-part test is
not required.

Because all values are below
background (512 mg/kg) the
WAC 173-340 3-part test is

not required.

Because all values are
below background (0.33
mg/kg) the WAC 173-340 3-
part test is not required.

Because all values are below
background {19.1 mg/kg) the
WAC 173-340 3-part test is not
required.

Because all values are below

background (85.1 mg/kg) the

WAC 173-340 3-part test is
not required.

Because all values are below

background (67.8 mg/kg) the

WAC 173-340 3-part test is
not required.

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

stringent RAG.

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

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

Rev. 0
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Washington Closure Hanford

100-D-106 Waste Site Statisticat Calculations
Veritication Data - Staging Plie Area

Originator 1. B. Berezovskiy@

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

Project 100-D Area Closure Operations

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

Nitrogen in Nitrite and

Nitrate

Sample Sample Sample Nitrogen in Nitrate Nitrate Sulfate
Area Number Date mg/kg Q | paL ma/kg Q] paL mgkg | Q PQL
SPA-7 JITWCO 7/16/14 7.7 J 0.32 56 ! 036 304 | CU 1.7
Duplicate of J1ITWC6 716/14_| B84 J 0.31 6.0 036 31.4 I CU 1.7
SPA-1 J1TW94 716/14 10.8 J 031 | 156 | 036 584 M| 17 |
SPA-2 J1ITW97 7/16/14 169 ' J 0.32 135 0.36 998 | 1.7
SPA-3 J1TW96 7/16/14 125 ) 0.31 9.7 ' 036 | 694 | 1.7
SPA-4 JITW95 7/16/14 77 1 0.31 a6 036 | 211 17
SPA-5 J1TW98 7/116/14 4.1 J | 031 22 | o3 | 180 icCU 17
SPA-6 J1TW99 7/16/14 8.0 J 0.31 46 | N 0.36 424 | P17
SPA-8 JITWCH 7/16/14 89 J 0.31 7.0 J'; 036 284 ' CU 1.7
SPA-9 JITWC2 716/14 3.9 J 031 | 16 0.36 246 1CU| 17 |
SPA-10 J1ITWC3 716/14 148  J 0.32 12.5 ‘f 036 40.2 1.7
SPA-11 JITWC4 7116/14 14.5 J 032 | 115 | 0.36 405 1 17
SPA-12 JITWC5 7/16/14 7.6 : J 0.31 59 [ 0.36 365 | 1.7
Statistical Computation Input Data
Sample Sample Sample Nitrogen in Nitrate Nltroger;::'al‘:::nte and Sulfate
Area Number Date mag/kg ma/kg mg/kg
SPA-7 NTWCOT - 21614 8.1 i 58 | | 0.85
J1TWCE ) i D I
SPA-1 J1TW94 7/16/14 10.8 B 15.6 58.4
SPA-2 J1ITWg7 7/16/14 16.9 R 13.5 | o998
SPA-3 JITWI6 7/16/14 12,5 97 694 | |
SPA-4 J1TWS5 7/16/14 7.7 B 46 e ]
SPA-5 J1TWo8 7716114 | 41 22 0.85
SPA-6 J1TW99 7/16/14 80 | 46 42.4
SPA-8 J1ITWCH 7/16/14 89 7.0 . 0.85 ~
SPA-9 JITWC2 7/16/14 3.9 1.6 1 0.85 o
SPA-10 JITWC3 7/16/14 14.8 12.5 o 40.2
SPA-11 JITWC4 7/16/14 14.5 11.5 405 | ]
SPA-12 J1TWCS 7/16/14 7.6 5.9 36.5
Statistical Computations
Nitrogen in Nitrate Nitrogen in Nitrite and Sulfate

95% UCL based on

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

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

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

distribution. distribution. o
z-statistic.
] N 12 12 i 12 R
_ % < Detection limit 0% 0% ~ 33%
Mean 98 7.9 501 .
Standard deviation| 4.2 B 46 | 595
o 95% UCLonmean| 134 14.1 78.4 .
Maximum value 16.9 15.6 211 |
Most Stringent Cleanup Limit for
nonradionuclide and RAG type| 1000 1000 25000

(mg/kg)

GW Protection

GW Protection

GW Protection

WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? NO o NO NA
> 10% above Cleanup Limit? NO NO ) NA
Any sample > 2X Cleanup Limit? NO NO NA

WAC 173-340 Compliance?

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

stringent RAG.

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

Because all values are
below background (237
my/kg) the WAC 173-340 3-

part test is not required.

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

Date _09/22/14
14655

Job No.

Calc. No.
Checked

0100D-CA-V0552

R.J. Nielson JN

Rev. No.

Date 09/22/14
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Washington Closure Hanford

100-D-106 Waste Site Maximum Calculations
Verification Data - Staging Pilea Area

Attachment to Waste Site Reclassification Form 2014-104

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator 1. B. Berezovskiy (6))

Project 100-D Area Closure Operations

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

Sample Sample Sample Boron Molybdenum
Area Number Date ma/kq Q PQL ma/kq Q PQL
SPA-7 JITWCO 7/16/14 098 ' U 098 026 | U 0.26
Duplicate of JITWCO J1ITWC6 7/16/14 0.98 Uu_ . 098 | 026 | U | 026 |
SPA-1 J1TW94 7/16/14 087 . B | 086 - 0.68 BM | 023
SPA-2 J1TW97 7/16/14 0.95 U ., 095 025 U | 025
SPA-3 J1TW96 7/16/14 087 _U 087 030 B . 023
SPA-4 J1TW95 7/16/14 0.95 U : 095 | 078 : B 025
SPA-5 J1TWas 7/16/14 089 Uu ¢ 0.89 024 U 1 0.24
SPA-6 J1TW99 7/16/14 0.86 U 086 023 U 0.23
SPA-8 JITWCH 7/16/14 0.85 U 0.85 022 U | 022
SPA-9 JITWC2 7/16/14 b8 iU 0.86 0.23 u 0.23
SPA-10 J1ITWC3 7/16/14 0.91 Y 0.91 024 U : 024
SPA-11 JITWC4 | 7/16/14 0.86 U | 086 023 . U | o023
SPA-12 JITWCS 7/16/14 0.91 U 0.91 0.24 iU 0.24
Statistical Computations
) o - Boron Molybdenum
- % < Detection limit| — 92% ] L 75% 1 T
Maximum value 0.87 078 ! !
Most Stringent Cleanup Limit for nonradionuclide
and RAG type 320 8
(mg/kg) River Protection GW Protection

WAC 173-340 3-PART TEST

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

Maximum > Cleanup Limit?|

___NO NO
- __NO __NO _ o
NO NO

3-Part Test Compliance?

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

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

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

Date _09/22/14 _
14655

Job No.

Calc. No.
Checked

0100D-CA-V0552

R. J. Nielson &>J

Rev. No.
Date
Sheet No.

0

09/22/14
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Washington Closure Hanfor:
Originator |. B. Berszovskiy

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

Date 09/22/14 Calc. No. 0100D-CA-V0552 Rev. No. 0
Project 100-D Area Closur Operations Job No. 14655 Checked R, J. Nielson A Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calcutations Sheet No. _ 14 of 20
Ecology Software (MTCAStat) Resuits, 100-D-106 Waste Site Excavation
1 DATA 1D Arsenic 95% UCL Calculation DATA [[s] Barium 95% UCL Calculation DATA 1D Beryllium 95% UCL Calculation
2 3.0 JITWCS8/ JITWF1 52.3 JITWCS8/ JITWF1 0.19 J1ITWC8/ JITWF1
3 4.2 J1ITWC9 60.7 JITWC9 0.19 JITWC9
4 39 JITWDO Number of samples Uncensored values 60.1 J1TWDO Number of samples Uncensored values 0.20 J1ITWDO Number of samples Uncensored values
5 3.4 J1ITWD1 Uncensored 13 Mean 3.6 100 J1ITWD1 Uncensored 13 Mean 66.6 0.19 JTWD1 Uncensored 13 Mean 0.20
<] 36 J1ITWD2 Censored Lognormal mean 3.6 56.5 JITWD2 Censored Laognormal mean  66.5 0.18 JATWD2 Censored Lognormal mean 0.20
7 39 JITWD3 Detection limit or PQL Std. devn.  0.37 55.3 JITWD3 Detection limit or PQL. Std. devn.  18.2 0.18 J1ITWD3 Detection limit or PQL Std. devn.  0.019
8 35 J1TWD4 Method detection limit Median 3.7 60.4 J1TWOD4 Method detection limit Median 60.4 0.21 J1ITWD4 Method detection limit Median 0.19
9 3.7 J1TWD5 TOTAL 13 Min, 3.0 60.1 JITWD5S TOTAL 13 Min. 523 0.19 JITWDS TOTAL 13 Min. 0.18
10 4.0 J1ITWD6 Max. 4.2 62.3 JITWD6 Max. 113 0.19 J1TWD6 Max. 0.25
11 4.0 J1ITWD? 61.7 JITWD7 0.18 JITWD7
12 3.7 J1ITWD8 59.7 JITWDS8 0.20 J1ITWDS8
13 3.3 J1ITWDS 113 J1ITWD9 0.25 J1TWD9
14 31 JITWFO Lognormal distribution? Normal distribution? 63.2 JITWFO Lognormal distribution? Normat distribution? 0.20 JITWFO Lognommal 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 lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18
19 UCL (Land's method) is 38 UCL (based on Z-statistic) is 74.9 UCL (based on Z-statistic) is 0.20
20
21 DATA D Boron 95% UCL Calculation DATA D Chromium 95% UCL Calculation DATA [[») Cobalt 95% UCL Caiculation
22 1.3 JITWCS8/ J1ITWF1 109  JITWCS8/ JITWF1 56 JITWC8/ JITWF1
23 1.6 JITWCS 121 JITWC9 55 JITWCS
24 15 J1ITWDO Number of samples Uncensored values 11.8 J1TWDO Number of samples Uncensored values 5.6 J1ITWDO Number of samples Uncensored values
25 1.2 JITWD1 Uncensored 13 Mean 1.5 13.8 JATWDA Uncensored 13 Mean 114 5.8 J1TWD1 Uncensored 13 Mean 5.6
26 12 J1ITWD2 Censored Lognormal mean 1.5 10.4 J1TWD2 Censored Lognormal mean 11.4 5.4 JITWD2 Censored Lognormal mean 5.6
27 1.1 JITWD3 Detection fimit or PQL Std. devn. 1.0 116 J1ITWD3 Detection limit or PQL Std. devn.  0.99 55 J1ITWD3 Detection limit or PQL Std. devn. 0.25
28 13 J1ITWD4 Method detection limit Median 1.2 111 J1TWD4 Method detection limit Median 11.2 5.7 J1ITWD4 Method detection limit Median 5.55
29 1.1 J1TWD5 TOTAL 13 Min. 1.1 1.3 J1TWDS5 TOTAL 13 Min. 938 5.7 JITWD5 TOTAL 13 Min. 54
30 1.2 JITWDS6 Max. 4.8 121 JITWD6 Max. 13.8 5.5 JATWD6 Max. 6.4
31 1.1 JITWD? 11.2 JITWD7 5.5 JITWD7
32 1.1 J1TWD8 10.7 JITWD8 6.4 J1TWD8
33 48 JITWDS 10.8 J1ITWD9 5.6 JITWD9
34 11 JITWFO Lognormal distribution? Normal distribution? 9.8 JITWFO Lognormal distribution? Normat distribution? 55 JITWFO 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 normat distributions. Use lognormal distribution. Reject BOTH lognomal 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
a4 DATA ID Copper 95% UCL Calculation DATA D Hexavaient Chromium 95% UCL Calculation DATA [s] Lead 95% UCL Cailculation
42 11.2 JITWCS8/ J1TWF1 0.348 J1TWCSE/ JITWF1 10.8 JITWCS8/ JITWF1
43 12.2 JITWC9 0.295 J1ITWC9 3.8 JITWC9
44 121 JITWDO Number of samples Uncensored values 0.282 JTWDO Number of samples Uncensored values 48 J1ITWDO Number of samples Uncensored values
45 16.6 JITWD1 Uncensored 13 Mean 117 0316 J1TWD1 Uncensored 13 Mean 0.250 5.1 JITWD1 Uncensored 13 Mean 47
46 101 J1TWD2 Censored Lognormal mean 11.7 0311 J1TWD2 Censored Lognormal mean 0.259 4.8 J1ITWD2 Censored Lognormal mean 4.7
47 104 JITWD3 Detection limit or PQL Std. devn. 1.7 0.209 J1TWD3 Detection limit or PQL Std. devn.  0.088 3.8 JITWD3 Detection limit or PQL Std. devn. 1.9
48 111 J1ITWD4 Method detection limit Median 11.6 0.294 J1TWD4 Method detection limit Median 0.292 4.6 JITWD4 Method detection limit Median 4.0
49 11.9 J1TWD5 TOTAL 13 Min. 95 0231  J1TWD5 TOTAL 13 Min. 0.078 3.8 JITWD5 TOTAL 13 Min. 34
50 1.1 JITWDS6 Max. 16.6 0.0775 J1TWD6 Max. 0.348 5.0 JITWD6 Max. 10.8
51 12.7 JITWD7 0.23t1 JTWD7 3.6 JITWD7
52 116 J1ITWD8 0.231  J1TWD8 37 J1TWD8
53 11.6 JITWD9 0.0775 J1TWD9 4.0 JITWD9
54 9.5 JITWFO Lognormal distribution? Normal distribution? 0.334 J1TWFO Lognomal distribution? Normal distribution? 3.4 JITWFO Lognomal 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

Rev. 0



Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET
Washinqgton_Closure Hanford
Originator | 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. Niglson AN Date  09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. __150f 20
Ecology Software (MTCAStat) Resuits, 100-D-106 Waste Site Excavation
1 DATA iD Manganese 95% UCL Caicuiation DATA D Nickel 95% UCL Calculation DATA D Vanadium 95% UCL Calculation
2 239 JITWCS/ J1TWF 10.9  JITWCS8/ JITWF1 315 JITWCS8/ JITWF1
3 253 JITWC9 11.8 JITWC9 309 JITWC9
4 255 J1ITWDO Number of samples Uncensored values 10.2 J1ITWDO Number of samples Uncensored values 32.7 J1ITWDO Number of samples Uncensored values
5 269 J1ITWD1 Uncensored 13 Mean 249 1.8 J1ITWD1 Uncensored 13 Mean 10.7 32.3 J1ITWD1 Uncensored 13 Mean 32.0
6 249 JITWD2 Censored Lognormal mean 249 9.6 JITWD2 Censored Lognormal mean  10.7 324 JITWD2 Censored Lognormal mean 32,0
7 245 J1ITWD3 Detection limit or PQL Std. devn. 9.4 1.1 JITWD3 Detection limit or PQL Std. devn.  0.71 316 JITWD3 Detection limit or PQL Std. devn. 1.6
8 249 JITWD4 Method detection limit Median 249 10.7 JITWD4 Method detection limit Median 107 31.8 J1TWD4 Method detection limit Median 31.8
9 254 JITWD5 TOTAL 13 Min. 236 10.6 J1TWD5 TOTAL 13 Min. 95 33.9 J1TWD5 TOTAL 13 Min. 29.3
10 239 JITWD6 Max. 269 1.3 J1ITWD6 Max. 11.8 293 J1ITWD6 Max. 35.9
1 236 JTWD7? 10.7 JITWD7 30.9 JITWD7
12 251 J1ITWD8 10.5 J1TWD8 35.9 JITWD8
13 257 J1ITWD9 10.3 J1ITWD9 32.3 J1ITWD9
14 238 JITWFO Lognormal distribution? Normal distribution? 9.5 JITWFO Lognormal distribution? Normal distribution? 30.6 JITWFO 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: 0916
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Use lognormal distribution. Use lognonnal distribution.
18
19 UCL (Land's method) is 253 UCL (Land's method) is 111 UCL {Land's method) is 32.8
20
21 DATA D Zinc 95% UCL Calculation DATA [5) Chioride 95% UCL Calculation DATA D Nitrogen in Nitrate 95% UCL Calculation
22 30.7 JITWC8/ JITWF1 28.7  JITWCS8/ JITWF1 1.9 JITWCS/ JITWF1
23 86.1 J1ITWC9 10.5 JITWCS 6.6 J1ITWCS
24 35.7 J1ITWDO Number of samples Uncensored values 19.5 J1TWDO Number of samples Uncensored values 2.3 JITWDO Number of samples Uncensored values
25 67.0 JITWD? Uncensored 13 Mean 38.4 12.2 JITWD1 Uncensored 13 Mean 133 1.8 J1ITWD1 Uncensored 13 Mean 2.6
26 30.6 JITWD2 Censored Lognormal mean  38.1 122 J1ITWD2 Censored Lognormal mean 133 4.0 JITWD2 Censored Lognormal mean 2.6
27 29.7 JITWD3 Detection limit or PQL Std. devn. 174 9.6 J1TWD3 Detection limit or PQL Std. devn. 57 2.6 J1TWD3 Detection limit or PQL Std. devn. 1.37
28 311 JITWD4 Method detection limit Median 311 8.6 J1ITWD4 Method detection limit Median 12.2 2.5 JITWD4 Method detection limit Median 2.2
29 31.1 JITWDS TOTAL 13 Min. 297 13.8 J1ITWD5 TOTAL 13 Min. 79 1.3 J1ITWDS TOTAL 13 Min. 13
30 322 JITWD6 Max. 86.1 9.2 J1ITWD6 Max. 28.7 1.6 J1ITWD6 Max. 6.6
31 30.1 JITWD7 1.1 JITWD7 2.7 J1ITWD7
32 31.7 J1ITWD8 17.4 J1TWDS8 2.1 J1ITWD8
33 32.8 J1TWD9 7.9 J1ITWD9 2.2 J1ITWD9
34 30.5 JITWFO Lognormal distribution? Normal distribution? 12.7 JITWFO Lognormal distribution? Normal distribution? 2.1 JITWFO  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 normat 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 3.2
40
41 DATA 1] Nitrogen in Nitrite and Nitrate 95% UCL Calculation DATA iD Sulfate 95% UCL Calculation
42 0.56 JITWC8/ JITWF1 27.6  JITWCS8/ JITWF1
43 5.1 JITWCY 23.7 J1ITWC9
44 22 J1ITWDO Number of samples Uncensored values 51.5 JITWDO Number of samples Uncensored values
45 1.5 JTWD1 Uncensored 13 Mean 2.6 27.3 J1ITWD1 Uncensored 13 Mean 28.8
46 4.7 JITWD2 Censored Lognormal mean 2.8 35.0 JITWD2 Censored Lognormal mean 29.2
47 30 J1ITWD3 Detection limit or PQL Std. devn. 1.3 30.3 J1TWD3 Detection limit or PQL Std. devn.  11.1
48 3.1 JITWD4 Method detection limit Median 2.60 16.5 J1ITWD4 Method detection limit Median 27.6
49 1.1 J1ITWD5 TOTAL 13 Min.  0.56 35.5 J1ITWD5 TOTAL 13 Min. 109
50 1.8 JITWD6 Max. 5.1 16.5 J1ITWD6 Max. 515
51 3.0 JITWD7? 24.2 JITWD7
52 24 J1ITWD8 42.1 J1TWD8
53 26 JITWD9 10.9 JITWD9
54 3.3 JITWFO Lognormal distribution? Normal distribution? 339 JITWFO Lognormal distribution? Normal distribution?
55 r-squared is: 0.917 r-squared is: 0.964 r-squared is: 0.953 r-squared is: 0.975
56 Recommendations: Recommaendations:
57 Use lognormal distribution. Use lognormal distribution.
58
59 UCL (Land's method) is 40 UCL {Land's method) is 375
60
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Washinqton Closure Hanford

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

Originator |. B. Berezovskiy g\ Date 09/2214 Calc. No. 0100D-CA-V0552. Rev. No. 0
Project 100-D Area Closure Operations Job No. 14655 Checked R. J. Nielson LN Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 35% UCL Calculations Sheet No. 16 of 20
Ecology Software (MTCAStat) Results, 100-D-106 Waste Site Staging Plle Area

1 DATA 1D Antimony 95% UCL Calculation DATA D Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation

2 0.74 JITWCO/ JITWCE 25  J1ITWCO/ J1TWCe 55.7 JITWCO/ JITWC6

3 0.85 J1TW94 3.2 J1TW94 53.0 JITW94

4 0.76 JITWS7 Number of samples Uncensored values 3.4 J1TWa7 Number of sampies Uncensored values 53.5 JITW97 Number of samples Uncensored values

5 0.75 J1ITWO6 Uncensored 12 Mean 0.64 27 JITW96 Uncensored 12 Mean 2.9 46.7 J1TW96 Uncensored 12 Mean 53.0

6 0.73 JITW95 Censored Lognormal mean  0.64 33 J1ITWE5 Censored Lognormal mean 2.9 772 JITWS5 Censored Lognormal mean  53.0

7 0.85 J1ITW98 Detection limit or PQL Std. devn.  0.16 2.8 JITW98 Detection limit or PQL Std. devn. 0.33 48.1 J1TW98 Detection limit or PQL Std. devn. 8.2

8 0.54 J1ITW99 Method detection limit Median  0.65 27 JITW9I9 Method detection limit Median 2.75 49.0 J1TW99 Method detection limit Median 51.8

9 0.51 JITWCH TOTAL 12 Min.  0.38 27 JITWCH TOTAL 12 Min. 2.4 54.0 JITWCH TOTAL 12 Min.  46.7

10 0.50 JITWC2 Max. 0.85 3.2 JITWC2 Max. 34 52.8 J1TWC2 Max. 772

11 0.48 JITWC3 2.6 JITWC3 50.8 JITWC3

12 0.56 JITWC4 28 JITWC4 48.0 JITWC4

13 0.38 J1ITWC5 24 JITWCS 46.7 JITWCS

14 Lognomal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormait 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 D Beryllium 95% UCL Calculation DATA iD Chromium 95% UCL Caiculation DATA D Cobait 95% UCL Calculation

22 0.13 JITWCO/ JITWCE 50  JITWCO/ J1TWCE 10.1 JITWCO/ ITWCE

23 0.070 J1TW94 5.0 JITW94 11.9 JITW94

24 .15 JITW97 Number of samples Uncensored values 6.3 J1ITW97 Number of samples Uncensored values 92 JITW97 Number of samples Uncensored values

25 0.13 J1ITWSE6 Uncensored 12 Mean 0.13 5.5 JITW96 Uncensored 12 Mean 5.4 9.2 JITW96 Uncensored 12 Mean 10.1

26 0.14 JITWI5 Censored Lognormal mean  0.13 54 J1ITWO5 Censored Lognormal mean 54 1.0 JITWO5 Censored Lognormal mean  10.1

27 0.075 J1TW98 Detection limit or PQL Std. devn.  0.029 5.9 J1ITW98 Detection limit or PQL Std. devn. 0.67 12.3 JTW98 Detection limit or PQL Std. devn. 1.1

28 0.12 J1TW99 Method detection limit Median  0.13 5.1 J1TW99 Method detection limit Median 53 9.5 JITW99 Method detection limit Median 9.6

29 0.17 JITWC1 TOTAL 12 Min.  0.07 6.0 JITWCH TOTAL 12 Min. 3.8 10.2 JITWCH TOTAL 12 Min. 9.0

30 0.15 J1ITWC2 Max. 0.17 6.0 J1ITWC2 Max. 6.3 9.5 JITWC2 Max. 123

3 0.13 JITWC3 52 JITWC3 9.2 JITWC3

32 0.14 JITWC4 5.2 J1ITWC4 9.6 JITWC4

33 0.12 JITWCS 38 JITWC5 9.0 JITWC5S

34 Lognormal distribution? Normal distribution? Lognormai distribution? Normal distribution? Lognormal distribution? Normal distribution?

35 r-squared is: 0.805 r-squared is: 0.880 r-squaredis:  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 1D Copper 95% UCL Calcuiation DATA 10 Hexavalent Chromium 95% UCL Calculation DATA D Lead 95% UCL Cailculation

42 14.0 JITWCO/ J1ITWCE 0.376 J1TWCO/ JITWC6 3.7 J1ITWCO/ JITWC6

43 17.2 J1ITW94 0.0775 J1TW94 6.0 J1ITW94

44 153 J1ITW97 Number of samples Uncensored values 0.315  J1TW97 Number of samples Uncensored values 3.9 J1ITW97 Number of samples Uncensored values

45 13.3 JITWS6 Uncensored 12 Mean 14.4 0356 J1TW96 Uncensored 12 Mean  0.266 3.9 JITWI6 Uncensored 12 Mean 4.4

46 15.0 JITW95 Censored Lognormal mean 14.4 0316 J1ITW95 Censored Lognormal mean  0.284 5.9 JITWS5 Censored Lognormal mean 4.4

47 15.9 J1TW98 Detection limit or PQL Std. devn.  1.31 0.294  J1TWO8 Detection limit or PQL Std. devn.  0.116 6.4 J1TW98 Detection limit or PQL Std. devn. 11

48 12.7 J1TW99 Method detection fimit Median 14.1 0.316  J1TW99 Method detection limit Median 0.316 34 J1TW99 Method detection limit Median 3.9

49 14.6 JITWCH TOTAL 12 Min. 127 0335 J1TWCH TOTAL 12 Min. 0.0775 4.4 JITWCH TOTAL 12 Min. 33

50 141 JITWC2 Max. 17.2 0.336 JITWC2 Max. 0.376 3.8 JITWC2 Max. 6.4

51 13.1 JITWC3 0.0775 J1TWC3 39 JITWC3

52 132 J1ITWC4 0.316  J1TWC4 3.7 JITWC4

53 141 JITWCS 0.0775 J1TWCS 33 JITWCS

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-squaredis:  0.651 r-squared is: 0.724 r-squared is: 0.831 r-squared is: 0.791

56 Recommendations: Recommaendations: 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 49
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Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET
Washington Closure Hanforw
Originator |. 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 /[N Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations S Sheet No. 17 of 20
Ecology Software (MTCAStat) Resuits, 100-D-106 Waste Site Staging Pile Area
1 DATA D Manganese 85% UCL Calculation DATA ID Mercury 95% UCL Calculation DATA 1D Nickel 95% UCL Calculation
2 326 HTWCO/ J1TWCE 0.0082 JITWCO/ JITWCE 8.2 JITWCO/ JITWCE
3 306 J1TW94 0.0080 JITW94 8.3 J1ITW94
4 305 J1TW97 Number of samples Uncensored values 0.0076 J1TW97 Number of samples Uncensored values 8.4 J1ITW97 Number of samples Uncensored values
5 309 J1TW96 Uncensored 12 Mean 314 0.0076 J1TWI6 Uncensored 12 Mean 0.0073 8.0 JITW96 Uncensored 12 Mean 8.3
6 358 J1TWE5 Censored Lognormal mean 314 0.0069 J1TW95 Censored Lognormal mean  0.0073 9.4 JITW95 Censored Lognormal mean 83
7 345 J1TW98 Detection limit or PQL Std. devn. 253 0.0075 J1TW98 Detection limit or PQL Std. devn.  0.00059 8.6 J1TW98 Detection limit or PQL Std. devn.  0.77
8 304 J1TW99 Method detection limit Median 308 0.0067 J1TWQ9 Method detection limit Median  0.0074 8.2 JITW9I9 Method detection limit Median 83
9 336 JITWC1 TOTAL 12 Min. 258 0.0079 J1TWCI TOTAL 12 Min.  0.0064 8.7 J1TWC1 TOTAL 12 Min. 6.7
10 307 JITWC2 Max. 358 0.0072 J1TWC2 Max. 0.0082 9.4 JITWC2 Max. 9.4
1" 304 JITWC3 0.0067 J1TWC3 73 JITWC3
12 314 J1ITWC4 0.0064 J1TWC4 7.8 J1ITWC4
13 258 JITWCS 0.0068 J1TWC5 6.7 JITWCS
14 Lognormal distribution? Normal distribution? Lognormail distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.865 r-squared is: 0.883 r-squaredis:  0.958 r-squared is: 0.958 r-squared is: 0.940 r-squared is: 0.953
16 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 8.7
20
21 DATA D Vanadium 95% UCL Caiculation DATA D Zinc 95% UCL Caiculation DATA D Chloride 95% UCL Calculation
22 63.5 JITWCO/ JITWCE 465 JITWCO/ JITWCE 65.2 JITWCO/ JITWCE
23 72.3 J1TW94 48.0 J1TW94 101 J1ITW94
24 56.9 JITW97 Number of sampies Uncensored values 441 J1TWG7 Number of samples Uncensored values 89.8 JITWS7 Number of samples Uncensored values
25 624 J1TWI6 Uncensored 12 Mean 629 43.3 J1ITW96 Uncensored 12 Mean 45.0 72.7 JITWS8 Uncensored 12 Mean 80.9
26 69.4 JITWS5 Censored Lognormal mean  63.0 48.4 J1TW95 Censored Lognormal mean 45.0 80.0 J1ITWSS Censored Lognormal mean 810
27 74.4 J1ITW98 Detection fimit or PQL Std. devn. 6.2 47.6 J1TWasg Detection limit or PQL Std. devn. 23 66.3 J1TWS8 Detection limit or PQL Std. devn. 17.3
28 60.3 J1ITW99 Method detection fimit Median 61.4 44.0 JITW9I9 Method detection limit Median 441 68.9 JITWSS Method detection limit Median 76.4
29 63.8 J1ITWC1 TOTAL 12 Min. 549 46.7 J1ITWC1 TOTAL 12 Min. 41.1 66.6 JITWC1 TOTAL 12 Min.  58.0
30 57.7 JNTWC2 Max. 744 43.7 J1ITWC2 Max. 48.4 58.0 J1TWC2 Max. 110
31 59.7 JITWC3 43.7 J1ITWC3 104 JITWC3
32 60.0 JITWC4 430 J1TWC4 110 J1ITWC4
33 549 JITWCS 411 JITWCS 87.7 JITWCS
34 Lognormat 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: 0.935
36 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 91.1
40
41 DATA [°} Fluoride 95% UCL Calculation DATA 1D Nitrogen in Nitrate 95% UCL Calculation DATA D Nitrogen in Nitrite and Nitrate 95% UCL Caiculation
42 42 JITWCO/ JITWCE 8.1 JITWCO/ J1TWCE 5.8 J1ITWCO/ JITWCE
43 33 J1TW94 10.8 J1TW94 15.6 J1TW94
44 4.1 J1TW97 Number of samples Uncensored values 16.9 J1TWG7?7 Number of samples Uncensored vatues 13.5 JITWO7 Number of samples Uncensored values
45 42 J1ITW96 Uncensored 12 Mean 4.0 125 J1TW96 Uncensored 12 Mean 9.8 9.7 JITWS6 Uncensored 12 Mean 7.9
46 43 JITWI5 Censored Lognormal mean 4.0 77 J1TW95 Censored Lognormal mean 10.0 4.6 JITWS5 Censored Lognormal mean 8.3
47 4.3 J1TW98 Detection limit or PQL Std. devn.  0.30 4.1 J1TWa8 Detection limit or PQL Std. devn. 4.2 22 J1TW98 Detection limit or PQL Std. devn. 4.6
48 3.9 J1TW99 Method detection limit Median 4.1 8.0 J1ITW99 Method detection limit Median 85 4.6 J1TW99 Method detection limit Median 6.5
49 42 JITWCH TOTAL 12 Min. 33 8.9 JITWCH TOTAL 12 Min. 39 7.0 JITWCH TOTAL 12 Min. 1.6
50 43 JITWC2 Max. 4.3 3.9 JITWC2 Max. 16.9 1.6 JITWC2 Max. 15.6
51 3.7 JITWC3 14.8 JITWC3 12.5 JITWC3
52 39 JITWC4 14.5 JITWC4 115 JITWCY
53 4.0 JITWC5 7.6 J1ITWCS 59 JITWCS
54 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: 0.958
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (based on Z-statistic) is 4.2 UCL (Land's method) is 13.4 UCL (Land's method) is 141
60
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Waghinqton Closure Hanford

Originator  |. B. Berezovskiy ,\

Project 100-D Area Closure Operations

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

1 DATA D Suifate 95% UCL Calculation

2 0.85 JATWCO/ JTTWCE

3 58.4 J1TW94

4 g99.8 JITW97 Number of samples Uncensored values

5 69.4 J1TWS6 Uncensored 12 Mean 50.1
6 211 JITWE5 Censored Lognormal mean 154
7 0.85 J1TW98 Detection limit or PQL Std. devn. 585
8 424 J1ITW99 Method detection limit Median 404
9 0.85 J1TWC1 TOTAL 12 Min. 0.85
10 0.85 JITWC2 Max. 211
1 40.2 JITWC3

12 405 J1ITWC4

13 36.5 JTWCS

14 Lognormal distribution? Normal distribution?

15 r-squared is:  0.796 r-squared is: 0.761

16 Recommendations:

17 Reject BOTH lognormal and normat distributions.

18

19 UCL (based on Z-statistic) is 78.4
20
21
22
23
24

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

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET
Date 09/22/14 Calc. No.
Job No. 14655 Checked

Ecology Software (MTCAStat) Results, 100-D-106 Waste Site Staging Plle Area

0100D-CA-V0552
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Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2014-104

CALCULATION SHEET

Originator |. 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 VN Date 09/22/14
Subject 100-D-106 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 19 0f 20
Duplicate Analysis - 100-D-106 Waste Site Excavation
Sampling Sample | Sample Aluminum Arsenic Barium Beryllium Boron Calcium Chromium Cobalt
Area Number Date mghkg [ Q| POL mglkg | Q] POL | mghka | @ ] PaL mg/kg | Q ] PQL gkg | Q[ PAL [ mgkg Q[ PaL mg/kg | Q POL | mgkg | Q | POL
EXC-1| JITWCS 7/22/14 6840 14 |32 | 059 | 501 | 0068 | 018 =~ 10029 14 | B 0.87 | 5760 ! 126 10.8 X 0.052 5.6 X , 0.089
Duplicate of JITWCS | JITWEI 7/22/14 6600 1.4 2.8 0.61 54.5 0.070 | 0.19 0.031 11 | B 091 6060 | _] 13.1 10.9 X 0.054 5.5 X 1 0.093
Analysis:
TDL 5 10 2 0.2 2 100 1 2
Both > PQL? _Yes(continue) | Yes(continue) | Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) |
Bup . Both >5xTDL? _Yes (caic RPD) | No-Stop (acceptable) | Yes (calc RPD) | No- )-Stop (acceptable) | No-Stop’ (acceptable) |  Yes(calcRPD) |  Yes (calc RPD) _ No-Stop (acceptable)
uplicate Analysis - F—
RPD 3.6% 8.4% 5.1% 0.9%
Ditference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acceptable
Duplicate Analysis - 100-D-106 Waste Site Excavation
Sampling HEIS Sample Copper Hexavalent Chromium Iron Lead Magnesium Manganese Mercury Nickel
Area Number Date mgkg [ Q[ PaL mg/kg | Q[ POL mg/kg | Q PQL | mg/kg| Q POL | mg/kg | Q | PAL | ma/k Q] PaL mgikg [ Q] POL makg| Q | PQL
EXC-1 JITWCS 7/22/14 116 ' 019 | 0274 ' 0155 | 14600 . | 3.4 81 . M | 024 | 4230 | 3.3 241 | 0.089 | 0.0068 BM 0.0051 110 X ' 011 |
Duplicate of JITWCS | JITWFI 7122/14 10.7 0.20 0.421 | | 0.155 14600 | 35 134 | 0.25 4350 T 3.4 236 | 0.093 | 0.0084 B . 0.0051 10.7 ] X [Toq1 |
Analysis:
TDL 1 0.5 5 5 75 5 0.2 4
Both > PQL? Yes (continue) Yes (continue) | Yes (continue) Yes (continue) ~Yes (continue) Yes (continue) Yes (continue) _{  Yes(continue)
Dupii ) Both >5xTDL? Yes (calc HPD) No Stop (acceptable) Yes (calc RPD) No- Stop (acceptable) Yes (calc RPD) Yes (calc RPD) ‘No-Stop (acceptable) No-Stop (acceptable)
uplicate Analysis ft—————"=———— .. IER\WAICHTY) T -— S LRI SR e ST
RPD 8.1% 0.0% 2.8% 2.1%
Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable
Duplicate Analysis - 100-D-106 Waste Site Excavation
Sampling HEIS Sample Potassium Silicon Sodium Vanadium Zinc Chloride Nitrogen in Nitrate Sulfate
Area Number Date mghkg [ Q] POL | mg/kg [Q ] POL | makg ] @ | PQL mgkg | Q | POL | mg/kg | Q | PQL mg/kg | @ | PaL mgkg Q] PaL mml Q| PaL
EXC-1 NTWCR | 722/14 974 365 } 278 | N 50 | 252 | | 526 | 313 0084 298 ~ X | 035 23 ' M 20 . B 031 404 [MN' 1.7 |
Duplicate of JITWC8 | JITWF| 7/22/14 1030 38.0 230 } 52 | 166 | sa7 31.6 l 0.087 ] 315 X | 03 28.4 ‘ N 20 1.9 '8 | 031 14.8 TMN 1.7
Analysis:
TDL 400 2 50 2.5 1 2 0.75 5
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) |
. . Both >5xTDL.? No-Stop (acceptabie) Yes (calc RPD) No Stop (acceptable) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No-Stop (accebtable) No-Stop (acceptable) |
Duplicate Analysis RPD - ' 18.9% T 1.0% 5% 2.1% ~ o '

Difference > 2 TDL?

No - acceptable

Not applicable

No - acceptable

Not applicable

Not applicable

Not appiicabie

No - acceptable

Yes - assess further

Duplicate Analysis - 100-D-106 Waste Site Excavation

i Dichlorophenyl- Dichlorofiphenyl-

Sampling HEIS Sample dichloroethylene trichloroethane
Area Number | Date ug/k Q| POL | ugkg [ Q] PaL
EXC-1 JITWCR | 72214 | 0.39 J 024 | 1a J | 059
Duplicate of JITWCR | JITWFI 7/22/14 0.51 ~J ' 023 1.4 JY | 0.58

Analysis:
TDL 5 5

Both > PQL? . Yes (continue) Yes (continue)

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

Difference > 2 TDL?

No - acceptable

No - acceptable
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Washington Closure Hanford

CALCULATION SHEET

Originator I. 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 D pJ 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 Beryllium Calcium Chromium Cobait
3 Area Number Date mg/kg | Q| POL | mg/kg [ Q] POL [ mg/kg [ Q] POL | mgkg] Q | POL | mo/kg | Q | POL | ma/kg | @ | PGL mgkg [ Q] PQL [mgkg| Q@ | PaL
4 SPA-7 JITWCO 7/16/14 4880 | x| 15 | 082 ! J | 038 | 26 . i 066 ] X 0076] 011 'BJ 0033 | 7320 [ X | 141 | 45 . X 0.058 | 101 0.10
5 [_Duplicate of JITWCO | JITWC6 7/16/14 5420 | X 1.6 066 ' J 0.38 24 | " Tos6 611 X 0076] 0.15 BJ| 0033 | 7460 | X | 14.1 54 | X | 0.058 10.0 | 0.10
6 Analysis:
7 TDL 5 0.6 10 2 0.2 100 1 2
8 Both > PQL? Yes(continue) |  Yes(continue) |  Yes(continue) Yes (continue) |  Yes (continue) Yes (continue) Yes (continue) __Yes (continue)
9 Duni . 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)

uplicate Analysis e I e it B adl bl - - ot —1- - .
10 RPD 10.5% 19.6% 1.9%
11 Difference > 2 TDL? Not applicable No - acceptable No - acceptable Not applicable No - acceptable Not applicable No - acceptable No - acceptable
12
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 mgkg | Q] PQL mg/kg | Q] POL | mg/kg [ Q | POL mgkg [ @ | POL | mg/kg Q| POL | mgkg | Q| PQL mglkg | Q] POL [mgkg [ QT POL
16 SPA-7 JITWCO 7/16/14 142 | | 022 | 040 . 0155 | 26200 . X | 3.8 37 | 027 | 4560 | X | 37 314 ' X . 010 | 00085 I B 100055 | 75 | X : 0.12
17 |_Duplicate of JITWCO | JITWC6 7/16/14 13.8 0.22 036 | ' 0.155 | 25500 | X 3.8 3.7 L 027 | 4880 | X, 37 337 | X | 0.0 0.0079 | B : 0.0053 | 89 X | 012
18 Analysis:
19 TOL 1 0.5 5 5 75 5 0.2 4
20 Both > PQL? __Yes(continue) Yes (continue) _Yes(continue) | Yes (continue) Yes (continue) Yes (continue) Yes (continue) _Yes (continue)
21 Duplicate Analysis Both >5xTDL? Yes(calcRPD) | No-Stop (acceptable) |  Yes (calc RPD) No-Stop (acceptable) |  Yes (calc RPD) Yes (calc RPD) _ No-Stop (acceptable) | No-Stop (acceptable)
22 RPD 2.9% 2.7% 6.8% 7.1%
23 Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable
24
25 Duplicate Analysis - 100-D-106 Waste Site Staging Pile Area
26 Sampling HEIS Sample Potassium Silicon Sodium Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate
27 Area Number Date mghkg |Q| PAL [ m Q] POL | mgkg [Q ] PQL |mgikg] Q@ | PQL | mgikg | @ | PQL mgkg | Q| POL | mgkg [Q] PGL | mgikg] Q | POL
28 SPA-7 JITWCO 716/14 745 | 410 114 J | 87 | 376 | 590 | 66.0 0094 | 475 | X | 040 | 882 | = 290 38 BJ| 082 77 | J 032 |
29| Duplicate of JITWCO | JITWC6 716714 822 | | 410 160 J J[ 5.7 380 | 1 590 | 610 0094 | 454 | X | 040 | 722 | | 20 45 1BJ' 082 84 | J 1 031
30 Analysis:
31 TDL 400 2 50 2.5 1 2 5 0.75
32 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
33 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) Yes(calc RPD) | Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPD)
34 RPD 33.6% 1.1% 7.9% 4.5% 21.5% 8.7%
35 Difference > 2 TDL? No - acceptable Not applicable Not applicable Not applicable Not applicable Not applicable No - acceptable Not applicable
36
37 Duplicate Analysis - 100-D-106 Waste Site Stagiﬂg Pile Area =

. Nitrogen in Nitrite and Phosphorus in

38 Sampling HEIS Sample Nitrate Phosphate
39 Area Number Date mgkg | Q] PQL mg/kg | @ | POL
40 SPA-7 JITWCO 7/16/14 5.6 0.36 27 “BJ| 12
41] Duplicate of JITWCO JITWC6 7/16/14 6.0 0.36 27 | BJ 1.2
42 Analysis:
43 TDL 0.75 10
44 Both > PQL? Yes (continue) Yes (continue) |
Zg Duplicate Analysis Both ;g)[()TDL? Yes (ZéQI::/ORPD) No-Stop (acceptable)
47 Difference > 2 TDL? Not applicable No - acceptable
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Attachment to Waste Site Reclassification Form 2014-104 Rev. 0

Aftachment 1. 106-D-106 Waste Site Verification Sample Results (SYOA).

JITWUE, EXC- ‘"TW‘J' :‘TI:,:;S:‘“" o JITWCS, EXC-2 JITWDA. EXC-3
CONSTITUENT CLASS I 0N W24 072014
vpkg [ QT POL [ uphg | O | POL | uphgw | Q | PQL k
§.2,4-Trichiorobenzene SVOA : Yoo 28 U i 28 01U 26 |
1.2 Dichlorabepsene SYOA u 22 U2l 0o owoe o2
1.3-Dichlorabenzene SYOA U 2w b 12 [ I I
1 4-Lhchiorubenzene SVOA 13 U s iy : .
2 4,8-Trichlorophenot SVOA 29 v 10 'S
2 3.6-Trichlorophenol SVOA a9 3
2, $-Dichinrophenol SVOA 9.9
2 4 Dunethylphenol NW0A
2 Danitrophenoi SVOQA
2 4-Disitrotolueny SVOa
2.6 Ernitrotolucie SVOA -
2-Chloronaphihalene SVOA DA
2-Chiorophenol SVOA
2-Methyinaphibalene SVOA
2-Methylphenof {cresol o) SVOA
2-Nitroaniing SVOA_ | s UGS
2.Nitrophenol SVOA A
. Y-Dichinrobenziding SYOA
144 Methylphenol {cresol. m+p) SVOA
3-Nitraaniline SVOA [
-5,0-Dinitre-2-methyiphenaol SVOA A0 L
4-Bromephenyipheny) ciher SVOA
1-Chloru- 3-methyiphenod SVQOA
4-Chlvroanitine SVOA
1-Chlorophenyipheny! ether SVOA
2-Nitroaniline SVOA
- Nituphenol S5¥0A
Acenapbthene NVOA
Acenaphithytene SVOA
Anthracene SVYOA
Benzodsanthracene SYOA
Benzotajpyrene SVOA
Benzodbiflvoranthene SVOA
Henzotphi)perylemn SYOA
Benzo k inoranthene SVOA
Bist 2-chioro- L-methylethviether SVOA
Bis 2-Chloroethoxyymethane SVOA
Bisg 2-chioroethvl) etier SYODA
Bist 2-ethylieryl) phthalate SVOA
Bistylbenzylpiihatate SVOA
Casbazole SVOA
Cheysene SVUA
Dibenziahlanthracene SVOA
ibenzoturm SVOA
(rethyl phebalate SVOA
Dyl phthaate SVOA
Di-n-butyiphthalate SVOA
Di-n-octviphehalate SVOA
Huoramthene SVQOA
Flaore SVOA
Hexachlorobenzesie SVOA
Hexachiorobutadiene SVOA
Hexachlorocyclopentaciene SVOA
Hexachloraothane SVOA
fndenod F.2.3-cdpyrene SVOA
txophorone SVOA
Naphthalene SVOA
Nitrobenzene SYOA
N-Nitroso-di-n-dipropylamine SVOA
N-Nitrosodiphenviamine SVOA -
Pentachlorophenol SVOA 330
Phinanthrene SVOA Yy o1
Phenot SVOA u o7 18 U 18
Pyrene SVOA uln i2 u 12
Attachment 1 Sheet No. Sof 2§
Omginator i. B. Berezovokiy Date 9722714
Checked R. 3. Nielwon Date 92214
Cate No. MOID-CA-V0552 Rev. No. 0

Remaining Sites Verification Package for the 100-D-106, 1607-D1 Influent Pipelines Waste Site B-32




Attachment to Waste Site Reclassification Form 2014-104 Rev. 0
Altachment 1, 100-D-106 Waste Site Verification Sample Results (SVOAs),
JETWDI1, EXC4 JrTWD2, EXC-8 HTWDY, EXC-6 JITWDM, EXC-7
CONSTITUENE CLASS 072144 0722/14 07/22/14 $7/2254
POL | o 1 0 POL | eghg | Q | POL | opkg | @ | POL
1 A4-Trichlorobenzene SVOA 2 N .28 ol % L 28
i 2-Dichlarobenzene SVOA R L ; Aosu bon boon gy ;o2
1.3-Dichicrobenzens SVOA 12 v 1L
1.A-Dichlorpbenzen SVOA 13 y i3 i4 L
3 4.5-Trnichlorophicnol SVOA Cx] ] 9.4 99 U
1 4.6-Trichlorophenol SVOA 9.4 9.9 U
2.4 Dichiorephenol SVOA 9.4 A t)
2. 4-Dimethyipheno! SVOA 6l 5
2. 4-Dinitrophenol SVOA L3
2 4-Dinitrotolucne SYOA 62
2.6-Oinitrotoliens SVOA 26
2-Chioronaphthalene SYO0A 94 1.
2.Chlorephenat SVOA 20
2-Methyinaphthatene SVOA I8 R
2 Methvipheeo! icresol, o-} SYOA 12 Y
3-Nitroanitine SYOA A6 47 13
2-Nurophennt SVOA . . 4.4 9.9 RY v.9
3.3 -Dichtorobenziding SVOA 83 X5 i RS 89 U RO
344 Methylphenol toresol. msp} SVOA 20 M U, 3t i3 U 3}
3-Nitrognline SVOA 61 60 iU 659 73 U
H.0-Dinyre-2nethyiphenol SVOA X0 130 U o 330 U 330
4-Bromophesviphenvi ether SVYOA 18 U
$-Chlore=3-methylphenol SVOA [T
J-Chloroaniling S¥OA % I
$-Chlorophenyiphenys ether S¥QA 19 ; {9
4-Nitroanidine SYO0A 67 U 67
4-Nitropheno! SVOA ;%4 Al 8
Acenapiithene SVOA 63 Uy 98
Acenaphthyiene SVOA 6 U i I8
Anthracene SYOA 16 G i 16
Benzodalanthracene SVOA I8 5] 18
Benroiajpyrene SVOA U 1%
Benzothfluoranthene S¥OA X 24
Benzol ghiperylene SYOA i5 U 15
Benzoik fluoranthens SYQA 37 U 3
Bist 2-chioro-1 -methylethybether SVOA 21 3] 21
Bist 2-Chloroethoxymethane SYOA 24 LI
Bist 2-chluroethy! ) vty SVOA ] U 15
Bis(2-ethythex vl) phthalate SVOA 2 Lu 2
Batythenzyiphthaiaie SVOA 0 ] 40
Larbazole SVOA ) 33 LU 3
Chrysene SVOA 26 ) 26 28 U 25
Dibenriabfanthracene SVOA 18
Ihibenzoturan SVOA %
Diethyl phthalaste SVOA 24 (S
Dimethyl phthalate SVOA 21 y
Di-n-bautyiphthalae SVOA 27 U
Di-n-octylphthatate SYOA 13 U
Flyorambiene SVOA 33 19)
Fluorens SVOA 17 U
Hexachospbenzene SVOA 2? 27 U 2 U M
He xachlprobutadiene SVOA 9.2 o4 U i 94 29 ) 9
Hexachlorocyclopentadicos SYOA 16 47 U 47 20 U )
Hexachoroethane SYOA 20 20 C X 2 ' 21
Indero(},3.3-cdipyrene SVOA 20 2 oo 22 u 8
lophorone SYOA 16 16 5 16 17 u 17
Naphihalene SYOA 29 9 U 29 3 G 3
Nitrobenzene SYOA 20 L a1 n U 2
N Nisroso-di-je-dipropylamiine SVOA 29 M Ly 19 k]! 9] 3
N-Nitrosxliphenylamine SYOA A 19 20 ! 20 21 9] 2
Pentachinsophenod SVOA 30 U 320 300 U 300 A0 u 30 30 1] 330
Phenmhrene SYOA 17 U 17 6 U 16 i6 i 16 17 v
Phenot SVOA A8 B 18t 17 U 17 17 U 17 8 U 18
Pyrenc SVOA i1 U 12 H U i H U it (- VI I ¥
Allachment i Sheer No. Qi 21
Originator 1. B. Berexovskiy Date 92314
Checked R. J. Nielson Dawe R4
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Attachment to Waste Site Reclassification Form 2014-104

Aftachowent 1. 100-D-106 Waste Site Vertfication Sumple Results 1ISVOAs),

Rev. 0

JITWDS, EXC-3 JUTWDe. EXC-9 JVTWHT EXC. 10 JITWDS, EXC- 1}
CONSTITUENT CLASS §7722/14 07122/14 07/22/14 9214
vphg | Q | POL | opkg | @ T POL {"ugg [ O | PQL | wwkg | Q
b2 4 Trichiotbenrene SVOA RN L U ) ' Y : i
2-Dichleobenzene SVOA ) PN LR o H
P 3-Dichlorbenzene SVOA ! R
Lo+ Dichlorobenzene SVOA 13
2.4.3-Tnchtorophenot SVOA
2 4.6-Trichlorophenot SVOA 93
24-Dichlorophenot SVOA
2 4-Dimethyiphenol SYOIA
2 A-Dinitrophenot SVOIA
1.3-Dinitrotoluene SVOA
2. 60-Dimrotolinene SYOA
2-Chloronaphthalene SYOA
2-Chloraphenot SYOA
2-Methylnaphthateree Sv0a
2-Methylphenol fergsol, o-) SVOA
2-Nitoaailing SY0OA
2-Nitropherol SVOA
L Dichiocobenyidine SYOA
344 Metindphenol (cresol, mrep) SVOA
3-Nuroaagline SVOA
Lo-Diniro-2-methylphenol SVOA
}-Bromoephenyiphenyl ether SVOA
“A-Chloro-3-methyighenot SV
J-Chlorsaniline SVOA
3-Chloropheaviphenyt ether SVOA
+-Nitroaniline SVOA
- Nitrophenot SVOA
Acenaphithene SVOA
Acenaphihylene SVOA
Anthiacene SVOA
BeagosdaJanthraces SVOA
Benrzotnipyvene SVOA
Bemeoth fluoranthens SVOA
Bensol ghidperviene SVOA
Renzot kttuoranthene SVOA
Base 2-chloro- Fmethviethylkethes SVOA
Bis 2-Chioroethux s Inethane SVOA
Bis( 2 chloroethvl ether SVOA
Bist 2 ethylhiexyit phibalate SVOA
Butelbenzviphthalaie SVOA
Carbazale SYOA
Chtysene SYOA
Eabenzfahjauthracene SVOA
Dibenzofuran SVO0A
Diethyl phithalate SVOA
Dimethyt phthatate SVOA
1i-n-butviohihaiate SVOA
Di-s-octydphehalate SVOA
Hueranthepe SVOA
Fluorene SVOA
Hexachlorobeenzene SVOA
Hexachiorobutadiene SVOA
Hexachlorocyclopentadiene SVOA
Hexachtoroethane SVOA
hxdeno(1.2, 3-cdpyrene SVOA
Isophorone SYOA
Naplihalene SVOA
Nitobenzene SvVoa
N-Nilroso-di-p-dipropvlamine SVOA
N-Nitrowdiphenylamine SVOA
Pentachlorophenal SVOA - i
Phenantirene IVOA 16 12 6 1 6 ou 16
Phenol SVOA 17 v 17 L L S N k4 n
Pyrene SVOA {1 U K 1 U il 125 4 5 12 i2
Attachment ! Sheet No. 100t 21
Originator I. B. Berezovskiy Date D24
Checked R.J. Nielson Darte 9/22/14
Cale. No, 0100D-CA-VO552 Rev, No. 0

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

—— .



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

Attachiment 1. 100-D-106 Waste Site Verification Sumple Results (SVOAs).

TR —
HTWDS, EXC-12 JYTWFO, EXC-13 JITWCR, SPA-T I l“(l;’;.&'('fg““"‘ o
CONSTITUENT CLass oA T2 I 071614
ugkg | O 1 PQL | upkg | Q| POL vOL | kg | Q | PQL
1.2.4-Tachiorabenzene SVA - I . R T O . ) 28 Ry 28
}.2-Dhchlorobenzene SVOA 'ZZ__” us: oo boowmo P20 I T BT SO S L
1.3 Dichiorobenzene SVOA 17 12 1 T s ootuo
1 4-Dichiorobenzene SVOA 14 13 HR
1.4, 5-Trichlorophenol SVOA 10 9.1
2.4.6-Trichloropbenot SVOA 10
2.4-Dichiarophenol S¥OA e
2:4-Dumethviphenol SYOA Hh
Y d-Dnnirophenct SVOA 330
2b-Dintaotojuene SYOA b6
2o-Dinirotohuens SVOA 28 i
2-Chloronapmbatene SYOA 10 U
2-Chlerapheno SYO0A aoru
2-Methyinaphthalene SVOA
2-Methylphenol {cresol. 0-) SVOA
2-Niygroanitine SVOA _
2-Nitropbenot SVOA
3.3 Dichiorobenzidine SVOA )
J+4 Merhviphenot taresel, map) SVOA
3-Nitroaniline SVOA
1.6-Dstro- 2 methylphenol SVOA 0
+4-Bromophenviphenyl ether SVOA 1
3-Chivrg-3-mvthyiphend SVOA 66
4-Chiloroaniline SVY0A
1-Chiorophenviphenyl ether SVOA
4-Nitvroaniline SVOA
4-Nitrophennl SVOA
Acenaphthene SVOA
Aceaphthylene SVOA
Amthiacene SVOA
Benzotajanthrocene SVOA
Benzotaipyrene SVOA
Benzothitiueranthene SYOA
Benzot ghijperyiene SVOA
Bopzodk fuoranthene SYOA
Bist X-chluro- | methylethybether SYOA
is¢ 2-Chioroethoxy irpethane SVOA
3158 2-chloroethvii ether SVOA
Bis2-cthyihexyl) phthalae SYOA
Butylbenzviphtialate SVOA
Carbazole SVOA U
Chrysene SVOA 8
Dibenrz{ah fanthraceae SVOA [
Dibenzofuran SVYOA - u
Dyicthyt phthal SVOA U
Dimethyi phthial SVOA U
Di-n-butyiphithaiate SVOA 8] i
De-n-octylphthaiate SYOA 8] uU
Fuoraatheng SYOA U U
[Tuorene SYOA = 1Y) U
Hexachiorobenzene S¥0A 2 u LY
Hexachlorobuwadiene SVODA . U U
Hexachlorocyclopentadiene SVOA - : U : U
Hexachioroethane SYOA M 0 1 u 20 20 u 20 0 U 20
lndenwil,2.3-cdypyrepe SYOA 2 20 U M U 21
{xophorone SVOA 17 U 17 16 {6 Y 16
Naphthalene SVOA 3t §) M 9 9 U 9
Nitrabenzene SVOA 22 U 22 20 21 U i
N-Nitrose-di-n-dipropylamine SYQA it u 3 29 29 00U 29
N-Nimosadiphenylamine SYOoa 21 i3] 21 19 20 u 20
Pemtachiorophenot SVOA 330 1Ty 330 o0 10 U 310
Phenanthrene SVOA 17 U 17 , ) 16 16 U 16
Phenot SYOA IS U 18 170U Y 17 U 17
Pyrene SYOA 12 U 12 i1 R U 11 i{ i il
Altachment i Sheet No. 1 of 21
Qriginator I, B. Berezovekiy Daie 92314
Checked R_J Nielson Date 922/14
Cale. No. QLOOD-CA-VUSSY Rev. No. 0
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Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site

Attachment to Waste Site Reclassification Form 2014-104 Rev. 0
Attachment 1. 100-D-14 Waste Site Verification Sample Results (SVOAs).
JUTW94, SPA-1 J1ITW97, SPA-2 JEEWY6, SPA-3 JITWIS, SPA4
CONSTITUENT CLASS 07/16/14 97/16/14 07/16/14 F7/16/14
wphg | QL PQL [ wpag | Q | POL | uphe 1 @ T POL | wpa | Q | POL
{2 4-Trichlorobenzgne SY0A 27 u 27 27 U s 1 1 U 27 /.0 26
1. 2-Dichlotobenzene SVOA 2 u U 2 20 U i n KO 20
[.3-Dichiorobenzene SVOA il U 11 12 12 0y s 12 T
t£-Dichlorobenzene SVOA BRI T 31y 13 13
2.4 5-Tnchiorophenol SVOA 95 1 U1 9s LUu_i 96 93 |
2.4.6- Trichlorophenol SVOA 95 1u 83 u 9.6 23
2.4-Dichiorophenol SVOA 2.5 u 3.5 LU 9.6 93
24-Dimethylphenol SVOA 63 iU e u 63 ol
2. 4-Dinitrophenol SVOA 320 103320 U 320 310
1 4-Binitrotolueng SVOA 63 Ui 63 U 63 61
2.6-Digitrotoluene SVOA. n §] 27 y 27 26
2-Chioronaphthatene SVOA 95 U 9.5 ;U 9.6 93
2-Chicrophenol SVOA 2 Ui 20 ] 20 19
2-Methylnaphthaiene SVOA 1% U I8 13 13
2-Methyipbenol (eresol. o-) SVOA 12 U 12 13 12
2-Nitroaailine SVOA &Y a8 48 16
2-Nitropheaol $VOA 95 Tyi as 96 a3
3.3-Dichlorobenzidine SVOA R U i 86 87 33
344 Methyiphenot (cresol. m+p) SVOA R T 1 )

-Nitroaniline SVOA 70 U: 70 70 68
4,6-Dinitro-2-mcthyl pheto] SVOA 36U : 30 320 320 U | 320 30 u 310
4-Bromopheoylphcuyl ether SVOA 18 LY 1. 18 18 U 8

4-Chioro-3-methylphenol SVOA 6% Ui 63 | 6 83 61 U ol
4-Chioroaniltne SVOA 78 u: 78 A T T T O I -
4+-Chioruphenylphenyl edher SVOA 20 Vi 10 20 19 U 19

4-Nitrouailine SVOA 6% Ui 69 70 67 u | e

4-Nittopheno! SVOA 92 U 92 33 U 20

Acemaplithene SVOA 98 iU 9.8 9.9 U 1 95

Acenaphthviene SVOA 16 4 6 o6 u ;. 6 |

Anthracene SVOA 16 u 16 i6 u 16
Henzotalanthracenc SVOA 19 U 19 19 U 19
Beazo(alpyrene SVOA AR I L 19 u 19
Benzotb)Mlvoranthene SVOA 15 i 25 15 u 24
Benzughilperylene SVOA IS iU 16 15 v 15
BenzokMluommhenc $NOA .38 38 U 3
Bisi2-chloro-1 -ethylethyDether SVOA a2 X2 u 21
Rist 2-Chloroethoxy )methane SVOA 22 12 [H 2
Bis(2-chioroethyl} ether SVOA 16 16 U
Bisi 2-ethylhexyh phihalate SVOA M M U
Butylbenzylphithalate SVOA 4] 4 9]
Carbazole SVOA 34 35 U
Chrysene SVOA 26 ) u
Dibenzfahjanthracene SVOA 18 1§ U
Dibenzofuran SVOA 1o : 9 U
Dicthryl phehatate SVOA a5 Ui 25 25 25 25 _ LU 25 L
Dimethy] phihalate SVOA 22 RS 2 23 2 u 22 2t U
Di-a-butyiphthalate SVOA 28 3] 3 23 28 P S ST . S 4 ;U
Di-n-octylphthalate SVOA F T 13 AR T N
Fluoranthene SVQA EER ) 35 35 s U |35 Bobou
Huorene SVOA ARV 18 I8 1.1y 17 17 Ty
Hexachlorobenzene SVOA R iU 28 |8 8 2 t U 28 27 u
Hexachlorobutaditne SVOA 95 Tu 1l 95T oy 98 96 U | 6e § 63 i U
Hexachlorocyclopentadiene SVOA 48 U 48 49 44 48 i U 48 46 U
Hexachlorocthane SYOA 20 8] 20 28 ! 21 o U 20 20 U
fndenot 1.2, 3cd)pyrene SYOA 21 9] 21 | 22 A U 2 20 U
Isophorone SVOA t6 ul_ e |17 v 6 1 U116 16 U
Naphtlaleue SVOA WUl 30 30 30 B U 30 ey
Nitrobenzene SVOA n lTul o e B u 3 Wiy
N-Nitroso-di-n-dipropylamine SVOA 30 U 30 30 30 10 u 30 X9 )
N-Niyroxodiphenylamiae SVOA 0 Tul30 2t | 2] 209 U 20 19 1]
Pentachloropheno! SVOA 30t U 3 |00 320 330 G o320 310 ]
Pherantiens SVYOA 6 U ¢ 17 17 16 u 16 i6 n's
Phenol SVOA 17 ¢4 17 18 i3 17 u 17 17 3]
Pyrene SVOA R ¢ i2 12 12 12 U 12 13 U
Attachment ] Sheet Mo 1206 21
Onigator I B. Berezovskiy Date 9722414
Checked R. J. Niclson Date 922114
Cale. No. 01001)-CA-VOSS2 Rev. No, {




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

Attachment 1. 100-1).106 Waste Site Verification Swnple Resubis (SVOAs).

JETWas, SPA.S JITW99, SPA-6 JITWCL SPA-8 HTYWC2, SPA-9
CONSTITUENT CLASS §7/16/14 07/16414 D7/i6/14 #7/16/14
wphg O] PO | werg | Q T PO | wehg TO [ PGL | uphg [ G ] POL
1.2 4-Trichorobenzeoe SVOA o U 27 U i 2l g 8
2-Dichiorobensene SYOA ot U ; (VR
1. 3-Bichlvenbenvene SVOA F
1 4-Bichilorobenzene SVOA
24,5 Trichlorophenal SVOA
2. 4.6-Trichlosaphenot SVOA
24-Dichiorophenat SVOA
2 4-Dimethviphenol SVOA
2, 3-Dinitrophenaot SVOA
2 4-Dimtrototuene SVOA
2.6-Dinitrotolvenc SYOA
2-Chloronapithalene SVOA
2-Chlorophenot SVOA
2-Methviraphihalene SYOA
2-Methviphenol (cresol, o) SYQA
2-Nitreaniline SVOA
2-Nitraphenot SYOA
34-Bichlorobenzidine SVQA
3+3 Methylphenol (cresal, man) SVOA
3-Nitroaniling SVOA oo
4.0-Dhpitro-2-methytphenof SVOA 320
4-Bromophenyliphenyt ether SYOA
4L hloro-3-methylphenot SYOA
J-Chioroaniline SVOA
4-Chlorophenyiphenyl cther SVOA
J-Nitroaniline SVOA
<-Nitrophenol S5V0A
Avenaphihene SVOA p 30 U o r e v doe b g T i Ty
Acenophthybene SVOA
Authracene SV 0A
Benzoasamthracens RALOT. S WL AU LU0 S L. (R - A A o 2 R I
Benza)pyrene SYOA
Benzal b ifluoranthene SVOA
Benzotahiperylenc SVOA
Benzollofluorantiwne SVOA
Bisi 2-chioro- Lmethiviethy kerher SVOA
Bise 2-Chloroehoxy nethane SVOA
Bis(2-chloroethyl} ethes SVOA
Bis2-cthyfhexyl) phthalate SVOA
Butylbenzylphthalate SVOA
Carbazole SVOA
Chrysene SVOA
Bitenzla.hjanhracene SVOA 1 08 UL 38§ a8 10 v w1
Dibenzofuran SYOA
Dicthy! phthalate SVOA
Dimcihwt phihalate SVOA U
Di-n-butyiphthalate SVOA U
Di-n-octyiphthalate SVOA U Y
Huorathene S5V0A U U
fluorene SVOA 3] Y
Hexachlorobenzzne SVOA 1] U 29 29 9
Hexachforobutadiens SVOA 9.7 U 97 1+ 97 U 9.7 9¢ U 99 4§ U 98
Hexachloroc yelopemtadisne SVOA 4 U a4y 49 U 49 50 u S0 49 2 44 ]
Hexachlorocthane SYOA iy 21 2 u o2 it UL U L 21
tndeno(d, 2, 3-cd)pyrene SYOA AU LI S T ] U i 3y 2 LU 12 g 22
Isophorone SVOA 17 U | X . b U 17 17 iU 17 17 ¢ 17
Naphthalene SVOA o Ui 30 kL) u 30 31 Ui 3 1Y 30
Nitrobenzene SVoA 2t J 21 21 4 21 22 v 22 U 2
N-Nutroso-di-a-dipropylamine SVOA 3 U 30 30 U 30 el u i3l i 30
N-Nigroxodiphenylamine SVOA 20 Lt 20 U 20 21 U M U 21
Penlachiorophens! S5VOA 30 U320 320 1) 20 330 13 330 . U .33
Phenanthrene SVEOA 17 Uo7 17 u 17 7o 17 O 1
Pheaol SYOA 18 Uy 18 I S 17 18 U : 18 J 18
Pyrene SYOA 12 [ AN b 12 S 12 {2 U 12 12 U 12
Adtachment { Sheet No. idof 21
Originator 1. B. Berezovskiy Pate 922114
Checked R. J. Nielson Date 9722/14
Cale. Na. OMU0D-CA-VO3S2 Rev. No, 0
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Attachment to Waste Site Reclassification Form 2014-104

Adtachnieat 1. 106-D-106 Waste Site Verification Ssmple Results (SVO As).

Rev. 0

JETW(3, 5PA-10 JITWCH SPA-EH JITWCS, SPA-12 JITHHL ¥8-1
CONSTITUENT CLASS ERTOY PRNTGT] ehs e
nghg TQ T POL [ ephg | © | POL [ wing T Q7 por | weAg [ Q | vor |
.23 Prichlorobenzene SV0A X vimofoa o vy 2% U 25 3 A .
1.2-Dichlorobanzene SV St u 2 A oMo j 2 v b G123
,3-Dichiosobenzgie SVOA 12 U 12 12 . 12 2oLy iz b3 U .13
4 Dichlorobenzene SVOA BT 13T U Bo_iu w1 14 U1
2.4.5-T'nehloropbenot SYOA B (' ~!0 96 v 9.6 98 Ly g9 ol U_ Lo
Jobo-Trichtarophenol SYOA 10U o 86_1.99% u 49 DAL |
2,3 Dichioraphenol SVOA 0 U i 10 96 i U 96 1 66 U 59 i U i
2.4-Dimethyiphenct SVOA L6 ] U
2 4-Dinttrophenol SVQOA PO
2 b-Dmitrotoluene SVUA
2.6-Dhufrooliene SVOA
2-Chlinonaphthalene SVOA
2-Chlorophennt AVOA
2 Methyhaphihalene SVOA
2-Methviphenol (cresol, o-) SVOA
2-Nrroaniiune SVOA
2-Nitrophenok SVOA
3. 3-Dichlornbenzidine SVOA
144 Methyiphepol (cresol. msp) SVOA
3-Nitroaniline SVOA
+8-Dimtro-2-methylphenol SVOA
J4-Bromophenyiphenyl cther SVOA
+-Chioro-3-methylphenol SVODA
F-Chioroaniline SVOA
LChlorophenylphenyl etler SVOA
+Nitrounilipe SVOA
- Nitrophenis§ SVOA
Acenaphthene SVOA
Acenaphihylene SVOA
Anthracene SVOA
Benzofaanthracene SVOA
Benzolilpyrene SVOA
Benzoth floonnthene SVOA
Beuzotghiiperylene SVOA
Benzo(i)fluaranthene SVOA
f3ist 2-chioro- {-methylethylether SYOA
Bist 2-Chivroethoxy imethanc SVOA
Qs 2-chloroethyl) ether SYOA
Bise 2-ethyihexvh) phihalate SY0A
Binylbenrylphthaine SVOA
Carbamle SYOA
Chiysene SYOA
Dibenz{a.hjanthracene SYOA
Dibenzofuran S3V0A
Diethyt phthalote SVOA
[yimethyl phihalate SVOA
Di-n-butylphthalate SY0A
Dh-n-octyviphthalate SVOA
Fluoranthene SYOA
I-luorcne SVOA
Hexachlorobenzene SVoA
Hexachlorobutadiene SVOA
Hexachlorocyrlopentgdiene SVOA
Hexachitorocthane SVCA
Indenn(d.2 3-cd)pyrene SVOA
bophurone SVOA
Naphthatene SVOA
Nitrobenzene SVUA
N-Nitroso-di-n-Jlipropylamine SVOA
N-Nitrosodiphenylamine SVOA
Pentachtorophenol SVOA
Phenanthrene SVOA
Plhepol SYOA
Pyrene SVOA
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Attachment 1. 100-D-106 Waste Site Verification Sample Results (SYOAs)

J1THKG, 8.2 JITWE2 FS-) JITWCT, Eyuipment
CONSTETUENT CLASS 04/02/14 O722/14 (1 16/14
vghg [ Q] POL | wghp 1 O 1 POL_{ wekg | Q | POL
1.2 5- Frichtorolbxenzene SYOA o uog [ 2 U i 27 UL ]
1.2 Dichiurobenzenc SYOA A ) ;- 1 Ul
.3 bichiorobenzeng SVOA ERTI TR SIS ST
L4-Bichlorohenzene SVOA 3 3_oopu 1
2.5 Trichlorephenat SYOA J 9.2 LA
2 4.6-Trichloraphenot SYOA j 9.2
2 A-Dichlorapheno! SYOA 3 s 9.2
3. 4-Dimethylphel SYOA : 67 1 6 63
I -Dinitrephenol SVOA an
2 d-Dinsrotolueny SVOA
2.6-Dinstrotoluene SVOA
2-Chioconaphtbalene SVOA
2-Chlorophenol SVOA
2-Methvisaphthalene SVOA
~-Methyviphenot (cresol, -2 SVOA
2-Nitroaniline SVOA
2-Nitcophenol SVOA
3.3-Richorobenndine SVOA
J+d Methylphenol (cresol, m4p) SVOA
3 Nitroantine SVDA
-L.6-Diniiro-2-mieihyipheoal SVOA
J3-Bromopbenylphenvt cihier SVOA
1-Chinro- 3.methytohenol SVOA
4-Chloroaniline SVOA
1-Chiorophenylplieny] ethes SVOA
4-Nitroanttine SVOA
3-Nirophenol Sv0A
Acemaphthene SVOA
Acenaphihylene SVOA
Anthracenie SVOA
Benzoguamiraceny Svoa o o U
Henzotaovreny SVOA
BepzotbTuorantheos: SVOA
Henzotght)perylens SVOA
Benmtkfluoranthene SVYOA
Bis(2-chioro-L-methvieihvethe SVOA
Bise2-Lhlorogthaxyimethane SVOA
Bisi 2-chioroethyl) cther SVOA
Bisi 2-cthylthexyls phihaiow SVOA
Butyibenzyl phthalate SYOA
Carbazote SVOA
Chrysene SVOA
Dibenz{a.hjanihracene SVOA
Bihenzofuran SYQA
Diethy! phibatate SVOA
{Yimethyl phthakue SVOA
[i-n-butviphthalate SVOA
Di-n-octylphihalate SVOA
Fluoranthene SVOA
Fluorene SV0OA
Hexachorobenzene SVOA
Hexachlorobutadiene SVDA
Hexachlirrocyciopentadiene SYOA
Hexachioroethane SVOA
Inddenot .2, 3-cdipyrene SVOA
Ixophorene SVOA
Naphthalene SVOA
Nitrohenzene SVOA
N-Nigroso-di-n-diprapylamnine SVOA
N-Nitrosodipheaviamine SVOA
Pentachiorophenot SVOA
Phenamhreae SVOA
Fhenol SVOA
Pyrene SVOA
Attachment ] Sheet No. 1Sot21
Originater I. B. Berezovekiy Dare 9722113
Checked R J. Nielson Date 9/22/14
Cale. No, S00D-CA-VOSS2 Rev. No. 0
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Auabat 8.0

CALCULATION COVER SHEET

Project Title: 100-D Area Closure Operations Job No. 14655
Area: 100-D
Discipline: Environmental *Calculation No: §100D-CA-V0553

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 Preliminary | ] Superseded [} Voided ]
Rev. Sheet Numbers Originator | Checker | Reviewer | Approval [ Date
Cover = 1
0 Sheets = 3 \B. Berezovski Nigl$o, J. ©. Skpgti i Ofe
RO 13- {0 I o D 20
2} ; / S
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Optain Cale. No. from Document Control and Form from Intranet
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Washington Closure Hanford  ~\. CALCULATION SHEET
Originator: | 1. B. Berezovskiy \ M Date: | 09/22/14 Cale. No.: | 0100D-CA-VO553, Rev.: 0
Project: | 100-D Area Closure Operations Job No: 14655 Checked: | R.J. Nielson €3 Date: | 09/22/14
Subject: | 100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 3
PURPOSE:

Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
carcinogenic risk for the 100-D-106 waste site. In accordance with the remedial action goals (RAGs) in
the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009a), the following
criteria must be met:

1Y An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) An excess cancer risk of <1 x 10 for individual carcinogens
4) A cumulative excess cancer risk of <1 x 107 for carcinogens.

GIVEN/REFERENCES:
1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Areas.
DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,

Washington.

2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22. Rev. 5,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

3) WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, 1996.

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

SOLUTION:

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

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

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
required detection limit/practical quantitation limit and compare it to the excess cancer risk of

<1 x 10 (DOE-RL 2009a).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,

Remaining Sites Verification Package for the 100-D-106; 1607-D1 Influent Pipelines Waste Site B-48
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Washington Closure Hanford o0y CALCULATION SHEET
Originator: | 1. B. Berezovskiv \p Date: | 09/26/14 Calc. No.: | 0100D-CA-V0353 Rev.: 0
Project: | 100-D Area Closure Operations Job No: 14655 Checked: | R.J. Nielson (N Date: | 09/26/14
Subject: | 100-D-106 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3
METHODOLOGY:

The 100-D-106 waste site is comprised of two decision units for verification sampling; excavation and
staging pile area. In addition, three focused samples were collected from the excavation area. The
direct contact hazard quotient and carcinogenic risk calculations for the 100-D-106 waste site were
conservatively calculated for the entire waste site using the greater of the statistical or maximum value
for each analyte in all decision units from WCH (2014). Of the contaminants of potential concern
(COPCs) for this site, boron, hexavalent chromium, molybdenum, the detected polycyclic aromatic
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

11 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 petroleumn 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:

(- RS e A R T

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|3]), 1s 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 107, 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°. 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 107,

31 Comparing this value to the requirement of <1 x 10, 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”7, Comparing this value to the requirement of <1 x 10°, this

36 criterion is met.

37

38

39

a0  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 10°: None
45 4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None

47  Table 1 shows the results of the calculations.
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Washington Closure Hanford 0y,

CALCULATION SHEET

Rev. 0

Onginaor, | L B. Beresovshiv W Date: | 92214 Cale. No. T 0100D-CA-V0553 Rev 0
Project: | 100-1) Area Closure Operations Joh Na: 14658 Checked: | R ). Nielson .80 Date: 1 0922414
Subgect: 10D 106 Waste Site Direct Comact Hazard Quottent and Carcinogenie Risk Caleufation Sheet No. 3of 3

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

Maximum or Noncarcinegen Carcinogen
Contaminants of Potential Statistical b Hazard ' b Carcinogen
Concern Value * RAG Quotient RAG Risk
(mg/kg) tmg/kg) img/kg)
Metals
Boron 2.0 1.0 28E-(4 - -
Chromium, hexavakent ~ 0.321 243 1.3E-03 24 15507
Molvbhdenum 0.78 Bl 20E-03 -- -
Selenmum 1.2 SO0 L3 -
Zing {47 2L f 41403 -
Antons
Fluonde 4.2 1R300 bR . .
Nitrogen in nitrite and nitrate 141 {28480 Likam - --
Polyaromatic Hydrocarbons .
Henadaanthracene 114512 147 {.8E-(9
Henzotamyene ELING 4.1.37 S3EAM
Chrvaewe aOin - - 137 7 ML
Fuaranthene G0y 300 S 9b A
Fliorene [EREA 1 3.0 | o418 -
Pyrene 03 2HM 6. 300 -
Pesticidex
Chbordane talpha, ganu 00077 ) k4 M) 2ILAR
PIH), 44 3109 73] - 417 1§01
DY, 4.4 4014 #) LN ] S 4 ¥E-10
Total Petrolenm Hydrocarbons
EPH - diesel range exended” 2 S l ]
Totals
Cumulative Hazard Quotient: | 14E02 |
Cumuiative Excess Cancer Risk: 2IEAT

Notes:
* = From WCH (2014).

"= Value obtained from the RDR/RAWP (DOE-RL 2000b) or Washington Admimistrative Code {tWACY 173-340-74X ),
Method B, 1996, unless otherwise noted.

"= Value for the carcinogen RAG caleulated bused on the inhalation exposure pathway (WAC)Y 173-340-75(3). 1996,

= The nsk associated with total petroleunt by drocarbons do not contribute to the cumulative toxicity calculation.

- = not applicable
RAG = remediad action goal

CONCLUSION:

The calculations in Table | demonstrate that the 100-D-106 waste site meets the requirements for the
direct contact hazard quotient and carcinogenic (excess cancer) risk, respectively, as identified in the
RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotient and

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: 0100D-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 {X] Preliminary [} Superseded { ] Voided [7]

< 1
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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 Hantord _~, CALCULATION SHEET
Originator: | [. B. Berezovskiy \ )~ Date: | 912212014 Cale. No.: | 0100D-CA-V0554 Rev.: 0
Project: | 100-D Area Closur€ Operations Job No: 14655 Checked: | R.J. Nielson N Date: | 9/22/2014
Subject: 100-D-106 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 3
Groundwater
PURPOSE:

Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
risk associated with soil contaminant levels compared to soil cleanup levels for protection of
groundwater for the 100-D-106 waste site. In accordance with the remedial action goals (RAGs) in the
remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
must be met:

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

3) An excess cancer risk of <1 x 10 for individual carcinogens
4) A cumulative excess cancer risk of <1 x 107 for carcinogens.

GIVEN/REFERENCES:

1} BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
Rev 0, Bechtel Hanford, Inc., Richland, Washington.

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

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

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

SOLUTION:

1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
K less than that required to show no migration to groundwater in 1.000 years using the RESRAD
generic site model (BHI 2005).

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

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
soil and with a K4 less than that required to show no migration to groundwater in 1,000 years using

the RESRAD generic site model (BHI 2005).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10°.
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Washington Closure Hanford (0 CALCULATION SHEET
Originator: | 1. B. Berezovskiy \ B Date: | 9/22/2014 | Cale. No.. | 0100D-CA-V0554 Rev.: 0
Project: | 100-D Arca Closure Operations Job No: 14655 Checked: | R.J. Nielson Fad Date: | 9122/2014

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

Subject:
) Groundwater

Sheet No. 2 0f 3

METHODOLOGY:

The 100-D-106 waste site was divided into two decision units for the purpose of verification sampling;
excavation and staging pile area. In addition, three focused samples were collected from the excavation
area. Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the
100-D- 106 waste site were conservatively calculated for the entire waste site using the greater of the
statistical or maximum value for each analyte in all decision units from the 95% UCL calculation (WCH
2014). Based on this model and a vadose zone of approximately 12.6 m (41.3 ft) thickness, a K4 of 5.8
or greater is required to show no predicted migration to groundwater in 1,000 years. Of the
contaminants of potential concern (COPCs) for this site, boron, hexavalent chromium, and nitrogen in
nitrite and nitrate are included because no Washington State or Hanford background value has been
established and the distribution coefficients are less than that necessary to show no migration to
groundwater in 1,000 years using the generic sitc RESRAD model (BHI 2005). Selenium is included
because it was detected above background and has a Ky less than 5.8. All other site nonradionuclide
COPCs were not detected, quantified below background levels, or have a Ky greater than or equal to 5.8.
An example of the HQ and risk calculations for soil constituents with a potential impact to groundwater
is presented below:

1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
(mg/kg/day) to a reference dose for the same substance derived over the same specified time
(mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
(maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
quotient through, WAC 173-340-720(3 )(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
This is based on the “100 times rule” of WAC 173-340-740(3)(a)(ii}(A) (1996). For example, the
statistical value for boron of 2.0 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
6.3 x 10~. Comparing this value to the requirement of <1.0, this criterion is met.

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
100-D-106 waste site is 3.2 x 10", Comparing this value o the requirement of <1.0, this criterion is
met.

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
RAG value, and then multiplied by 1 x 10, The 100-D-106 waste site doesn’t have any
constituents with carcinogen RAG, the criterion for excess cancer risk is met. Consequently, the
criterion for cumulative excess cancer risk for carcinogens is also met.

4) The soil cleanup RAGs for protection of groundwater are based on the “100 times™ provision in
WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the “100 times
rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
demonstrate that higher soil concentrations may be protective of groundwater.
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Washington Closure Hanford -0y CALCULATION SHEET
Oniginator: 1 1. B, Berezovskiy N~ Date; | W222014 Cale. No | 0HBD-CA-VO3S4 Rev.: 0
Project: 100D Area Closure Operations Job No: 14635 Checked: | R J Nielson €N Date: | 92212014
1) Sasde Sife . o reinovenie Risk € sbedart 7 ¢ TR -
Subject: Ifn) D-106 Wasie Siie Hazard Quotient and Carcinogenic Risk Caleulation for Protection of Sheet No. 3of 3
Groundwater

|
3 RESULTS:
4

5 b List individual noncarcinogens and corresponding HQs >1.0: None
6 23 Listthe cumulative noncarcinogenic HQ >1.0: None '

73 Listindividual carcinogens and corresponding excess cancer risk >1 x 10™: None
8 +4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.

A4
10 Table I shows the results of the calculations.
t
12
13
4 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-106 Waste Site.
15 Maximum or Noncarcinogen Carcinogen A
16 ) . R a b Hazard » Carcinogen
Contaminants of Potentiad Concern” |[Statistical Value RAG . RAG Risk
17 Quotient is
(mg/kg) ng/kg) (mg/kyg)
I8 {¥etals
19 Baron A} i1 R AR
20 Chromum hexavalent IR i% 6711
21 Sclenium j2 N MR
22 Anfons
23 Nitroyen in nitrate and nitnite l 134 I ML I 5 SEA1 i - i
b¥1 Totals
25 Cumulativw Hauzard Quotient: | 328401 I
6 Cumulative Excess Cancer Risk: | 0040
- Notes:
27
N * = From WCH (2014,
:x ® = Value obtained from the Cleanup Levels and Risk Cakeulations (CLARC) database using Groundw ater. Mothod B, results und the
29 "1H00 times™ model.
30 ez ot applicable
31 RAG = remedial action goul
32
33
34 CONCLUSION:
38

36 This 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).

30
1
12
43
44
45
46
47
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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 100-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 100-D-106 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.”
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MINOR DEFICIENCIES
SDG JP0833

This SDG comprises 13 statistical soil samples (JITW94 through JITW99, J1ITWCO through
JITWCS) from the staging pile area. This SDG includes one field duplicate pair
(JITWCO/JITWC6). 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
(SVOC:s). In addition, one field equipment blank sample (JITWC7) 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 JITWC?7 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%) 1s 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, ail sulfate results for samples JITWO98,
JITWCO, JITWCI1, JITWC2, and JITWC6 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 (JITWCS, JITWC9, JITWDO through JITWD9,
and J1TWFO) from the excavation area. This SDG includes one field duplicate pair

(JITWC8/J1ITWF1). 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
[11%]). 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 (JITHHI and J1THK®6) 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 1/30™ 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 (JITWF2) 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
1/1,000"™ 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 (37%), 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/ 1,000lh 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 Assui'ance/Quality Control Samples.

Sample Area Main Sample Duplicate Sample
Excavation Area JITWCS JITWF1
Staging Pile Area JITWCO JITWCe

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

100-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 tb 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, 100D 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, 0100D-WI-G0140, Rev. 0, Washington Closure Hanford,
Richland, Washington.

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



