WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2009-049
Waste Site Code(s)/Subsite Code(s): 100-D-30

Reclassification Category: Interim  [X] Final []

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

Approvals Needed: DOE KX Ecology X EPA [

Description of current waste site condition:

The 100-D-30, 185-D Sodium Dichromate Trench, 190-D Complex, Unplanned Release waste site, part of the 100-DR-1
Operable Unit, consisted of residual sodium dichromate-contaminated soil and concrete rubble that remained after
demolition of the 190-D Complex; in particular, the pipe trench and sump that was present in the 185-D Building. During
demolition of the 185-D and the 189-D Buildings, sodium dichromate contamination was found in the sub-grade
structures. In 1996, shortly after demolition and backfill of the site, yeilow soil discoloration was observed at the surface.
This residual contamination was found in the soil along the entire length of the 185-D pipe trench. Subsurface soil
contamination located in the vadose zone below the former location of an acid neutralization french drain, acid storage
tanks, and an outdoor sodium dichromate storage tank that was located southwest of the former 185-D Building, was
identified as a discovery site, specifically waste site 100-D-104. The 100-D-30 waste site was identified as a candidate
site for confirmatory sampling in the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10,
Seattle, Washington (EPA 1999).

Initial remediation of the 100-D-30 waste site was performed from June 2006 through May 2007 to a maximum depth of
approximately 4.6 m (15 ft) with sample results indicating remediation was complete. However, investigation boreholes
drilled in 2009 identified residual hexavalent chromium present in soil below the 185-D sump at a depth of approximately
8 m (26.2 ft) below ground surface (bgs). Therefore, additional remediation was performed from October 2011 through
March 2012 to a depth of 15.2 m (50 ft) bgs. Hexavalent chromium contamination exceeding cleanup criteria remained
present at this depth, identifying the need for remediation to continue. Consequently, soil removal continued from
February 2013 through March 2014 to a depth of approximately 24 m (78.7 ft) bgs with the base of the excavation at an
elevation of approximately 119 m (390.4 ft) above mean sea level, the estimated elevation of groundwater. Due to the
depth and size of this excavation, considerable layback soil and overburden soil was removed and stockpiled.
Verification samples for these soil stockpiles were collected with each lift as the piles were generated with the data
supporting use of the material as clean backfill. Verification samples for the staging pile areas were collected on
February 28, May 6, and May 7, 2013; and May 12, May 15, July 7, and August 26, 2014. Verification samples for
overburden/layback soil were collected on January 31, June 17, July 19, August 1, August 27, August 28, September 11,
September 20, November 4, and November 18, 2013; and January 9, January 27, February 26, and March 20, 2014.
Verification sampling of the excavation was performed from May 14, 2014, through May 27, 2014.

Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup levels have
been performed in accordance with remedial action objectives and remedial action goals established by the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP), DOE/RL-96-17, Rev. 6,

U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2009c), and the Remaining
Sites ROD (EPA 1999). The selected remedy involved (1) excavating the waste site to the extent required to meet
specified soil cleanup levels, (2) disposing of contaminated excavation materials at the Environmental Restoration
Disposal Facility at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals
have been achieved, and (4) proposing the waste site for reclassification as Interim Closed Out.
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2009-049
Waste Site Code(s)/Subsite Code(s): 100-D-30

Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling resuits support a reclassification of this waste site to Interim Closed Out. The current site conditions
achieve the remedial action objectives and the corresponding RAGs established in the 100 Area RDR/RAWP

(DOE-RL 2009c) and the Remaining Sites ROD (EPA 1999). The evaluation, which may include fate-and-transport
modeling, of all verification sample data collected from the 100-D-30 and 100-D-104 waste sites resulted in a
determination that residual contaminant concentrations do not preciude 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 ff] deep). The
results also demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River.
The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 100-D-30, Sodium
Dichromate Soil Contamination Waste Site and the 100-D-104, Unplanned Release Near 185-D Sodium Dichromate
Storage Tank and Acid Neutralization French Drain Waste Site (attached). The site does not have residual
contamination concentrations that would require any institutional controls.

Requlator comments:

Waste Site Controls:
Engineered Controls: [ ] Yes [X] No Institutional Controls: [ ] Yes [X] No O&M Requirements: [ ] Yes [X] No

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

/I
/
/ , / pa—
J. P. Neath ',d //é’,ﬂ['%——- é/(ﬂ//j
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DOE Federal Project Director (printed) Signature Date
N. Menard /\fy‘) é/3 //5
Ecology Project Manager (printed) " s Signalﬂre I Date

N/A
EPA Project Manager (printed) Signature Date
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.:  2014-119
Waste Site Code(s)/Subsite Code(s): 100-D-104

Reclassification Category: Interim [X] Final [

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

Approvals Needed: DOE [ Ecology X EPA [

Description of current waste site condition:

The 100-D-104, Unplanned Release Near 185-D Sodium Dichromate Storage Tank and Acid Neutralization French Drain
waste site, part of the 100-DR-1 Operable Unit, consisted of residual sodium dichromate-contaminated soil that was
discovered March 4, 2008, at a depth of approximately 4.6 m (15 ft) after the initial remediation of the 100-D-30,

185-D Sodium Dichromate Trench, 190-D Complex, Unplanned Release waste site. Hexavalent chromium and sulfate
contamination found in stained soil at this depth correlated to the location of a former acid neutralization french drain, acid
storage tanks, and a sodium dichromate storage tank. Based on this information, the 100-D-104 waste site was identified
for remediation and 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, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10,
Seattle, Washington (EPA 1999), via the Tri-Party Agreement Administrative Record Fact Sheet 100 Area “Plug-in” and
Candidate Waste Sites for Fiscal Year 2010, U. S. Department of Energy, Richland Operations Office,

Richland Washington (DOE-RL 2011).

Remediation of the 100-D-104 waste site was initiated on October 2011 and proceeded through March 2012 with the
remediation of the 100-D-30 Sodium Dichromate Soil Contamination waste site to a depth of 8 m (26.2 ft) below ground
surface (bgs). Hexavalent chromium contamination exceeding cleanup criteria remained present at this depth, identifying
the need for remediation to continue. Consequently, soil removal continued from February 2013 through March 2014 to a
depth of approximately 24 m (78.7 ft) bgs with the base of the excavation at an elevation of approximately 119 m

(390.4 ft) above mean sea level, the estimated elevation of groundwater. Due to the depth and size of this excavation,
considerable layback soil and overburden soil was removed and stockpiled. Verification samples for these soil stockpiles
were collected with each lift as the piles were generated with the data supporting use of the material as clean backfill.
Verification samples for the staging pile areas were collected on February 28, May 6, and May 7, 2013; and May 12,

May 15, July 7, and August 26, 2014. Verification samples for overburden/layback soil were collected on January 31,
June 17, July 19, August 1, August 27, August 28, September 11, September 20, November 4, and November 18, 2013;
and January 9, January 27, February 26, and March 20, 2014. Verification sampling of the excavation was performed
from May 14, 2014, through May 27, 2014.

Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup levels have
been performed in accordance with remedial action objectives 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-96-17, Rev. 6,
U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2009c), and the Remaining
Sites ROD (EPA 1999). The selected remedy involved (1) excavating the waste site to the extent required to meet
specified soil cleanup levels, (2) disposing of contaminated excavation materials at the Environmental Restoration
Disposal Facility at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals
have been achieved, and (4) proposing the waste site for reclassification as Interim Closed Out.
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2014-119
Waste Site Code(s)/Subsite Code(s): 100-D-104

Basis for reclassification:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling resuits support a reclassification of this waste site to Interim Closed Out. The current site conditions
achieve the remedial action objectives and the corresponding RAGs established in the 100 Area RDR/RAWP

(DOE-RL 2009c) and the Remaining Sites ROD (EPA 1999). The evaluation, which may include fate-and-transport
modeling, of all verification sample data collected from the 100-D-30 and 100-D-104 waste sites resulted in a
determination that residual contaminant concentrations do not preclude any future uses, as bounded by the
rural-residential scenario, and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The
results also demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River.
The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 100-D-30, Sodium
Dichromate Soil Contamination Waste Site and the 100-D-104, Unplanned Release Near 185-D Sodium Dichromate
Storage Tank and Acid Neutralization French Drain Waste Site (attached). The site does not have residual
contamination concentrations that would require any institutional controls.

Requlator comments:

Waste Site Controls:
Engineered Controls: [ ] Yes [X] No  Institutional Controis: [] Yes [X] No = O&M Requirements: [] Yes [X] No

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

7

J. P. Neath ’j /f/( #L_ | Z/{;ZL/4

DOE Federal Project Director (printed) Signature
N. Menard m g i) PP, 0/3//5
Ecology Project Manager (printed) Slgnat re
‘\
N/A
EPA Project Manager (printed) Signature Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE 100-D-30,
SODIUM DICHROMATE SOIL CONTAMINATION WASTE SITE
AND THE 100-D-104, UNPLANNED RELEASE NEAR
185-D SODIUM DICHROMATE STORAGE TANK
AND ACID NEUTRALIZATION FRENCH DRAIN
WASTE SITE
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Attachment to Waste Site Reclassification Form 2009-049 and 2014-119 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE 100-D-30,
SODIUM DICHROMATE SOIL CONTAMINATION WASTE SITE
AND THE 100-D-104, UNPLANNED RELEASE NEAR
185-D SODIUM DICHROMATE STORAGE TANK
AND ACID NEUTRALIZATION FRENCH DRAIN
WASTE SITE

EXECUTIVE SUMMARY

The 100-D-30 Sodium Dichromate Soil Contamination waste site and the 100-D-104 Unplanned
Release Near 185-D Sodium Dichromate Storage Tank and Acid Neutralization French Drain
waste site are located in the 100-DR-1 Operable Unit. The 100-D-30 and 100-D-104 waste sites
were releases associated with the historical use of sodium dichromate at the 190-D Complex and
were 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, 100-1U-2,
100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington
(Remaining Sites ROD) (EPA 1999) via the Explanation of Significant Differences for the

100 Area Remaining Sites Interim Remedial Action Record of Decision, Hanford Site,

Benton County, Washington (EPA 2009). The 190-D Complex included the 190-D, 189-D,
185-D, 190-DA, 195-D, and 1724-D Buildings, with the 190-D Building serving as the main
pump house providing cooling water to the 105-D Reactor. Sodium dichromate was added to the
cooling water as a corrosion inhibitor for the aluminum process tubes in the 105-D Reactor.

The 190-D Complex was demolished using conventional and explosive demolition techniques.
Conventional demolition was used to remove the smaller facilities and to prepare the facilities
for explosive demolition. The 185-D, 189-D, and 190-D Buildings were imploded on

August 17, 1995. The rubble pile left after the explosive demolition was segregated and sized
using heavy equipment for recycling or disposal. The remaining slabs and foundations were
removed to a least 1 m (3 ft) below grade (BHI 1996).

During demolition of the 185-D and 189-D Buildings, sodium dichromate contamination was
found in the sub-grade structures and at depths greater than 1 m (3 ft) (BHI 1996). Shortly after
demolition and backfill of the site, yellow soil discoloration was observed at the surface
(Galbraith 1996). This residual contamination remaining in the soil and concrete rubble was
located along the entire length of the demolished pipe trench at the eastern edge of the

185-D Building footprint and was documented in the Waste Information Data System (WIDS) as
the 100-D-30 waste site. In 2005, an evaluation of the 100-D-30 waste site was performed to
determine a No Action or Remedial Action decision for this site. Based on a review of the
historical process information, the results of the geophysical survey, field observations, and
photographs of surface soil staining, as well as previous sampling results documented in WIDS,
the site was determined to contain residual chromium contamination at levels exceeding the
remedial action goals. Based on this information, it was determined that additional confirmatory
sampling was not needed and remedial action at the site was necessary (Dittmer 2005).

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites ES-1




Attachment to Waste Site Reclassification Form 2009-049 and 2014-119 Rev. 0

Initial remediation of the 100-D-30 waste site was performed from June 2006 through May 2007
and extended to a depth of 4.6 m (15 ft). Approximately 7,000 m’ (9,160 yd?) of stained soil,
stained concrete, and construction debris were excavated, stockpiled next to the trench, and later
disposed at the Environmental Restoration Disposal Facility. The 100-D-104 waste site was
discovered while performing the initial remedial action at the 100-D-30 waste site. Pieces of
vitrified clay pipe were encountered at the southwest corner of the 100-D-30 excavation. A
review of historical drawings indicated that an acid neutralization french drain, a sulfuric acid
tank, a sodium dichromate tank, and a sodium silicate tank were once located outside the
southwest corner of the demolished 185-D Building. Soil staining was observed in the general
area of these former facilities within the 100-D-30 excavation. On December 20, 2007,
additional soil removal was performed at this location to a depth of approximately 3 m (10 ft)
below ground surface (bgs) with stained soil and hexavalent chromium contamination present.
Therefore, on March 4 through March 5, 2008, the excavation proceeded to a depth of 6 m

(20 ft) bgs to open up the area for further evaluation. Stained soil and chromium contamination
remained at this depth; however, the excavation was halted because digging any deeper required
an engineering design. Subsequently, this location of sodium dichromate-contaminated soil that
was excavated to a depth of 6 m (20 ft) was identified as a discovery site, 100-D-104.

From January through February 2009 and June 2009, five investigation boreholes were drilled by
the CH2M Hill Plateau Remediation Company at the 100-D-30 waste site to support evaluation
of the vertical distribution of chromium contamination in the vadose zone below the waste site.
Chromium contamination was observed at depth in the vadose zone directly below the french
drain location, indicating probable transport of contamination associated with releases from the
french drain and the outdoor sodium dichromate storage tank. Based on historical information,
field observations, and sample results, it appeared that the residual contamination identified in
the southwestern corner of the 100-D-30 waste site was associated with the french drain, sulfuric
acid tank, and sodium dichromate tank that were located outside of the 190-D Complex.
Therefore, it was decided to identify this location as a discovery site (100-D-104) for further
remediation because it was not associated with the 185-D Building sodium dichromate trench
that was the source of the chromium contamination identified as the 100-D-30 waste site.

Based upon the residual concentrations of contamination found at depth in the 100-D-30 and
100-D-104 waste sites, additional remediation was performed from October 2011 through
March 2012, at each of these waste sites to a depth of approximately 15.2 m (50 ft) below
surface grade. This excavation was identified as the Tier II excavation. Hexavalent chromium
concentrations exceeding cleanup criteria were present at the base of the Tier I excavations.
Therefore, a 100-D-30/100-D-104 Tier 111 excavation continued to a depth of approximately

24 m (78.7 ft) bgs with the bottom of the excavations at an elevation of approximately 119 m
(390.4 ft) above mean sea level, the estimated elevation of groundwater. Beginning with the
Tier III excavation, both waste sites were combined into one excavation. The Tier 11 excavation
began in February 2013, and excavation to groundwater was completed in March 2014. Due to
the depth and size of these excavations, considerable layback and overburden soil was removed
and stockpiled. Verification samples for these soil stockpiles were collected with each lift as the
piles were generated and the data supported use of this material as clean backfill.

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites ES-2




Attachment to Waste Site Reclassification Form 2009-049 and 2014-119

Rev. 0

During excavation, in-process samples were collected to guide the excavation and support waste
management decisions. Contaminated soil and debris associated with the 100-D-30/100-D-104
remediation was placed in waste staging pile areas prior to shipment to ERDF,

Following site remediation, verification sampling of the soil within the excavation and waste
staging pile area footprints was conducted. The results indicated that the waste removal action
achieved compliance with the remedial action objectives for the 100-D-30 and 100-D-104 waste
sites. A summary of the cleanup evaluation for the soil results against the applicable criteria is
presented in Table ES-1.

Table ES-1. Summary of Remedial Action Goals for the
100-D-30/100-D-104 Waste Sites. (2 Pages)

Remedial
Regtflatory Remedial Action Goals Results A_ctlo.n
Requirement Objectives
Attained?
Direct Exposure — Attain 15-mrem/yr dose rate above Radionuclides were not COCs/COPCs for the NA
Radionuclides background over 1,000 years. 100-D-30 and 100-D-104 waste sites.
Direct Exposure — Attain individual COC/COPC direct All individual COC/COPC concentrations are Yes
Nonradionuclides exposure RAGs. below the direct-exposure criteria. =
Risk Requirements — Attain a hazard quotient of <l for all All individual hazard quotients are <1.
Nonradionuclides individual noncarcinogens.
Attain a cumulative hazard quotient of | The cumulative hazard quotient as evaluated
<1 for noncarcinogens. using the highest calculated value for all decision
units (1.9 x 107y is <1.
Attain an excess cancer risk of All individual carcinogen risk values are Yes
<1 x 10°® for individual carcinogens. <1 x10°
Attain a cumulative excess cancer risk | The total excess cancer risk for the combined
of <1 x 107 for carcinogens. 100-D-30 and 100-D-104 waste sites as
evaluated using the highest calculated value for
all decision units (6.5 x 107) is <1 x 107,
Groundwater/River Attain single-COC/COPC groundwater | Radionuclides are not COCs/COPCs for the
Protection — and river protection RAGs. 100-D-30 and 100-D-104 waste sites.
RadsoIelides Attain national primary drinking water
standards *: 4 mrem/yr (beta/gamma)
dose rate to target receptor/organs.
Meet drinking water standards for NA
alpha emitters: the most stringent of
15 pCi/L MCL or 1/25th of the derived
concentration guides from
DOE Order 5400.5 °.
Meet total uranium standard of 30 pg/L
(21.2 pCi/L ©).
Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites ES-3




Attachment to Waste Site Reclassification Form 2009-049 and 2014-119 Rev. 0

Table ES-1. Summary of Remedial Action Goals for the
100-D-30/100-D-104 Waste Sites. (2 Pages)

Remedial
Reglflatory Remedial Action Goals Results A.ctlo'n
Requirement Objectives
Attained?
Groundwater/River Attain individual nonradionuclide All COPCs were quantified below groundwater
Protection — groundwater and river cleanup and/or river protection soil RAGs with the
Nonradionuclides requirements. exception of lead, DDE, and DDT that was

detected in one sample from a Tier [T SPA
(0100D-CA-V0502); vanadium detected in one
overburden/layback soil stockpile
(0100D-CA-V0537); and selenium detected in
three decision units (0100D-CA-V0537). In all
instances, RESRAD modeling discussed in
Appendix C of the 100 Area RDR/RAWP
(DOE-RL 2009c), predicts residual
concentrations of these constituents are
protective of groundwater and the

Columbia River. Specifically:

» Lead, DDE, and DDT detected in one of the
Tier Il SPAs are associated with the
100-D-83:5 waste site and are not expected
to migrate more than 2 m (6.6 ft) vertically
in 1,000 years (based on the contaminant
having the lowest K, lead with a K, of Yes

‘ 30 mL/g). The vadosc zone beneath this

SPA is approximately 24 m (72 ft) thick.

e Vanadium detected in one of the
overburden/layback soil stockpiles has a K4
of 1,000 mL/g and is not predicted to
migrate vertically in 1,000 years. Therefore,
this soil may be used for waste site backfill
at any depth above the groundwater table.

e Selenium having a K4 of 5 mL/g was
detected in one SPA and two excavation
decision units and is not expected to migrate
more than 15 m (49.2 ft) vertically in
1,000 years. In all instances, the vadose
zone below these selenium detections is
15.5 m (50.9 ft) thick or greater.

Therefore, residual concentrations of lead,
selenium, vanadium, DDE, and DDT are
predicted to be protective of groundwater and the
Columbia River.

a

“National Primary Drinking Water Regulations™ (40 Code of Federal Regulations 141).

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

‘ Based on the isotopic distribution of uranium in the 100 Area, the 30 pg/L MCL corresponds to 21.2 pCi/L.

Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding 1e a Maximum Contaminant Level
Jor Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

COC = contaminant of concern NA = not applicable

COPC = contaminant of potential concern RAG = remedial action goal

DDE = dichlorodiphenyldichloroethylene RDR/RAWP = remedial design report/remedial action work
DDT = dichlorodiphenyltrichloroethane RESRAD = RESidual RADioactivity

Ky = distribution coefficient SPA = staging pile area

MCL = maximum contaminant level

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites ES-4
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The results of the verification sampling are used to make reclassification decisions for the
100-D-30 and 100-D-104 waste sites in accordance with the TPA-MP-14 procedure in Tri-Party
Agreement Handbook Management Procedures (DOE-RL 2011).

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-D-30 and 100-D-104 waste sites to Interim Closed Out. The current site conditions
achieve the remedial action objectives and the corresponding RAGs established in the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009¢) and the
Remaining Sites ROD (EPA 1999). The results of verification sampling show that residual
contaminant concentrations do not preclude any future uses, as bounded by the rural-residential
scenario, and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep).
The results also demonstrate that residual contaminant concentrations are protective of
groundwater and the Columbia River. The sites do not have residual contaminant concentrations
that would require any institutional controls.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ecological risk screening levels has been made for the 100-D-30 and 100-D-104 waste
sites contaminants of concern and other constituents and is presented in Appendix A. The

U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
antimony, manganese, selenium, vanadium, and zinc. Ecological screening levels from
Washington Administrative Code (WAC) 173-340, “Model Toxics Control Act — Cleanup,” were
exceeded for bartum, boron, selenium, and vanadium. A summary table showing the maximum
contaminant concentration for constituents that exceed ecological screening levels for the
100-D-30/100-D-104 waste sites is provided in Appendix A. Because concentrations of
antimony, barium, manganese, and zinc are below Hanford Site (DOE-RL 2001) or Washington
State (Ecology 1994) background values (note that state background values are only used when
Hanford Site background values are not available), it is believed that the presence of these
constituents does not pose a risk to ecological receptors. No established background values are
available for boron; a final cleanup level for boron, including consideration of background, will
be established through the final remedial investigation/feasibility study process. Exceedance of
screening values is intended to trigger additional evaluation and does not necessarily indicate the
existence of risk to ecological receptors. All exceedances (including boron, selenium, and
vanadium) will be evaluated in the context of additional lines of evidence for risk to ecological
receptors as part of the final closeout decision for these sites.

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites ES-5
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REMAINING SITES VERIFICATION PACKAGE FOR THE 100-D-30,
SODIUM DICHROMATE SOIL CONTAMINATION WASTE SITE
AND THE 100-D-104, UNPLANNED RELEASE NEAR
185-D SODIUM DICHROMATE STORAGE TANK
AND ACID NEUTRALIZATION FRENCH DRAIN
WASTE SITE

STATEMENT OF PROTECTIVENESS

The cleanup verification sampling data, site evaluations, and supporting documentation
presented in this document demonstrate that the remediated 100-D-30 and the 100-D-104 waste
sites meet the objectives for interim closure as established in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009c)
and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD)
(EPA 1999). The results of verification sampling and modeling show that residual contaminant
concentrations do not preclude any future uses (as bounded by the rural-residential scenario) and
allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The results
also demonstrate that residual contaminant concentrations are protective of groundwater and the
Columbia River. Institutional controls to prevent uncontrolled drilling or excavation into the
deep zone are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ecological risk screening levels has been made for the 100-D-30 and 100-D-104 waste
sites contaminants of concern (COCs) and other constituents and is presented in Appendix A.
The U.S. Environmental Protection Agency (EPA) ecological soil screening levels were
exceeded for antimony, manganese, selenium, vanadium, and zinc. Ecological screening levels
from Washington Administrative Code (WAC) 173-340, “Model Toxics Control Act — Cleanup,”
were exceeded for barium, boron, selenium, and vanadium. A summary table showing the
maximum contaminant concentration for constituents that exceed ecological screening levels for
the 100-D-30/100-D-104 waste sites is provided in Appendix A. Because concentrations of
antimony, barium, manganese, and zinc are below Hanford Site (DOE-RL 2001) or

Washington State (Ecology 1994) background values (note that state background values are only
used when Hanford Site background values are not available), it is believed that the presence of
these constituents does not pose a risk to ecological receptors. No established background values
are available for boron; a final cleanup level for boron, including consideration of background,
will be established through the final remedial investigation/feasibility study process. Exceedance
of screening values is intended to trigger additional evaluation and does not necessarily indicate
the existence of risk to ecological receptors. All exceedances (including boron, selenium, and
vanadium) will be evaluated in the context of additional lines of evidence for risk to ecological
receptors as part of the final closeout decision for these sites.

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 1
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GENERAL SITE INFORMATION AND BACKGROUND

The 100-D-30, 185-D Sodium Dichromate Trench, 190-D Complex, Unplanned Release waste
site and the 100-D-104, Unplanned Release Near 185-D Sodium Dichromate Storage Tank and
Acid Neutralization French Drain waste site are located in the 100-DR-1 Operable Unit,
approximately 160 m (525 ft) west of the 105-D Reactor (Figure 1).

The 100-D-30 and 100-D-104 waste sites were releases associated with the historical use of
sodium dichromate at the 190-D Complex. The 190-D Complex included the 190-D, 189-D,
185-D, 190-DA, 195-D, and 1724-D Buildings, with the 190-D Building serving as the main
pump house providing cooling water to the 105-D Reactor. Sodium dichromate was added to the
cooling water and used as a corrosion inhibitor.

The 190-D Complex was demolished using conventional and explosive demolition techniques.
Conventional demolition was used to remove the smaller facilities and to prepare the facilities
for explosive demolition. The 185-D, 189-D, and 190-D Buildings were imploded on

August 17, 1995. The rubble pile left after the explosive demolition was segregated and sized
using heavy equipment for recycling or disposal. The remaining slabs and foundations were
removed to a least | m (3 ft) below grade (BHI 1996).

During demolition of the 185-D and 189-D Buildings at the 190-D Complex, sodium dichromate
contamination was found in the sub-grade structures and at depths greater than 1 m (3 ft)

(BHI 1996). Shortly after demolition and backfill of the site, yellow soil discoloration was
observed at the surface (Galbraith 1996). This residual contamination remaining in the soil and
concrete rubble was located along the entire length of the demolished pipe trench at the eastern
edge of the 185-D Building footprint and was documented in the Waste Information Data System
(WIDS) as the 100-D-30 waste site. In 2005, an evaluation of the 100-D-30 waste site was
performed to determine a No Action or Remedial Action decision for this site. Based on a
review of the historical process information, the results of the geophysical survey, field
observations, and photographs of surface soil staining, as well as previous sampling results
documented in WIDS, the site was determined to contain residual total chromium and hexavalent
chromium contamination at concentrations of 458 mg/kg and 500 mg/kg, respectively, exceeding
the remedial action goals (RAGs). Based on this information, it was determined that additional
confirmatory sampling was not needed and remedial action at the site was necessary

(Dittmer 2005).

The 100-D-104 waste site was discovered while performing remedial action at the

100-D-30 waste site. Pieces of vitrified clay pipe were encountered at the southwest corner of
the 100-D-30 excavation. A review of historical drawings indicated that an acid neutralization
french drain, a sulfuric acid tank, a sodium dichromate tank, and a sodium silicate tank were
once located outside the southwest corner of the demolished 185-D Building. Soil staining was
observed in the general area of these former facilities within the 100-D-30 excavation.

Figure 2 provides a timeline showing the dates of historical operations and remedial actions
associated with the 100-D-30 and 100-D-104 waste sites.

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 2
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Figure 1. 100-D-30/100-D-104 Waste Site Location Map.
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Figure 2. Timeline of Historical Operations and Remedial Activities Associated with the
100-D-30 and 100-D-104 Waste Sites.
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HISTORICAL INFORMATION

Historical research indicates that several buildings and waste sites were associated with sodium
dichromate use in the 100-D Area. Originally, from about 1944 until 1950 the receiving, mixing,
and transfer of sodium dichromate and other water treatment chemicals occurred in the

108-D Building. The chemicals were unloaded from railcars in either bags or barrels. Sodium
dichromate was received in crystalline form, dissolved in water, and diluted to a 10 to 15%
dichromate solution then transferred to feed tanks in the 105-D and 185-D Buildings

(Sharpe 2006). Sufficient sodium dichromate was added to reactor cooling water so that the
instantaneous concentration was 2.0 parts per million, as required by the reactor cooling water
specifications (GE 1953).

In 1950, the mixing of sodium dichromate was relocated from the 108-D Building to the

185-D Building. Initially, solid dichromate was received in dry form and unloaded and stored on
pallets in the 185-D Building prior to usage. Later, in 1959, the use of dry material handling was
replaced with use of concentrated liquid sodium dichromate that was delivered by railcar and
truck to an unloading facility/pumping station (100-D-12) (WCH 2008). The sodium dichromate
pumping station was located south of the 183-D Building, next to the railroad tracks. A 7.6-cm

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 4
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(3-in.)-diameter underground pipeline (100-D-56) provided the means to pump stock solution to
storage tanks in the 185-D Building. The 100-D-12 site was remediated in April 2000, and
interim closed out through a cleanup verification package (BHI 2000). The 100-D-56 pipelines
consisting of the 100-D-56:1 and 100-D-56:2 pipeline subsites were remediated from June 2006
through January 2007 and interim closed out through a remaining sites verification package
(WCH 2012a, WCH 2012b).

Facility Decommissioning

The 190-D Complex (Figure 3) was demolished from 1994 through 1996, with sub-grade
foundations removed to at least 1 m (3 ft) below grade. Underground utilities (e.g., active water
lines) were isolated and left in place. Other underground piping and sewer lines were capped
and covered or folded back (small bore pipe) and left in place. Sodium dichromate
contamination was found at depths greater than 1 m (3 ft) under the 185-D trench sump and

under equipment pads at the southern end of the trench during decommissioning activities
(BHI 1996).

Prior to performing decommissioning of the 190-D Complex, radiological and chemical
characterization of the facility was performed in 1993 to allow for the proper disposal of waste
and demolition debris associated with the decommissioning. Samples of sludge, concrete, and
suspect hazardous materials were collected for laboratory analysis to support waste
characterization and designation (BHI 1994). Samples collected from the 185-D pipe trench and
sump, also known as the sodium dichromate trench and sump, were found to contain chromium
at concentrations requiring disposal of the piping, sludge, and associated stained concrete as
hazardous waste. Loose sodium dichromate (not stained concrete) was removed using vacuums
equipped with high-efficiency particulate air filters. Residual stains on the concrete were
encapsulated with a fixative paint. The above-grade encapsulated stained concrete was removed
with heavy equipment prior to the building demolition. The below-grade contaminated concrete
was cut out and removed after the building was demolished during the subgrade demolition
(BHI 1996). Figure 4 is a photograph of the sodium dichromate pipe trench taken during
decommissioning of the 185-D Building.

During the October 1995 excavation of the pipe trench, samples of stained concrete and soil were
collected at depths of 0.6 to 1.5 m (2 to 5 ft) below grade and found to be contaminated with
hexavalent chromium. Demolition and removal of the pipe trench and sump concrete continued
until the facility decommissioning work scope was completed in January 1996. At that time, the
site was entered into WIDS as the 100-D-30 waste site due to the presence of residual soil
contamination and contaminated concrete rubble that were not removed as part of the facility
decommissioning work scope. After the conclusion of decontamination activities in the

185-D and 189-D Buildings, the final sub-grade demolition and backfill of the site was
performed (BHI 1996). »
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Figure 3. Aerial View of the 190-D Complex (January 1, 1945).
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Figure 4. 185-D Sodium Dichromate Pipe Trench Removal (1995).
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Sodium Dichromate Soil Investigations

On June 14, 1996, yellow-stained surface soil in the vicinity of the demolished 190-D Complex
was observed. A grab sample of the stained soil was collected for field analysis of chromium
and found to have a concentration of approximately 480 mg/kg hexavalent chromium

(McCain 1996). Subsequently, in November 1996, a large visible discolored soil area was seen
at the location of the demolished 190-D Complex (Galbraith 1996). The approximate sizes of
the most prominent stained areas, including locations of greenish-yellow sand and rocks, were
determined using a measuring tape and Brunton™ compass and documented in a sketch of the
area (Figure 5). The discolored soil was believed to be a result of residual chromium
contamination that was associated with the demolition of the 190-D Complex. The discolored
soil was identified as being part of the 100-D-30 waste site.

Site Geophysical Survey Information

A geophysical survey was performed over the 100-D-30 waste site in June 2004.
Electromagnetic survey data were collected to locate and map the trench that was documented as
being located along the eastern edge of the 185-D Building. A notable zone of concentrated
anomalies was detected that was characteristic of buried debris (Figure 6). The area located
immediately to the east of the concentrated zone of anomalies was observed to be relatively free
of anomalies. The concentrated zone of anomalies appeared to be the eastern edge of the

185-D Building, with the trench located in an area that was relatively free of anomalies
(Bergstrom and Mitchell 2004).

REMEDIAL ACTION SUMMARY

Initial remediation of the 100-D-30 waste site was performed from June 2006 through May 2007.
Approximately 7,000 m’ (9,160 yd®) of stained soil, stained concrete, and construction debris
were excavated, stockpiled next to the trench, and later disposed to the Environmental
Restoration Disposal Facility (ERDF). Waste characterization and in-process samples were
collected, as necessary, to support waste designation and to assist in guiding the excavation.
Stained concrete (Figure 7) observed at the site was sampled (J12XP5) to support waste
designation. The laboratory results for these samples are provided in Appendix B. Figures 8, 9,
and 10 are photographs showing the 100-D-30 excavation and the waste stockpiles. Figure 11 is
an aerial photograph that shows the 100-D-30 excavation and the southern portion of the
100-D-56 sodium dichromate pipeline excavation. Figure 12 is a photograph of the waste
staging piles being loaded for shipment to ERDF. The depth of this excavation, as shown in
Figure 9, was approximately 3.5 m (12 ft) below ground surface.

During the 100-D-30 waste site excavation, pieces of vitrified clay pipe were encountered at the
southwestern corner of the 100-D-30 site (Figure 13),
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Figure 5. Location of the Visible Sodium Dichromate Stains (November 1996).
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Figure 6. 100-D-30 Geophysical Investigation Results.
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Figure 7. Stained Concrete Debris Exhibiting Elevated
Chromium Concentration (June 29, 2006).

Figure 8. 100-D-30 Concrete and Debris
Removal Activities (June 14, 2006).
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Figure 9. 100-D-30 Concrete and Debris
Removal Activities (June 14, 2006).

Figure 10. 100-D-30 Excavation Prior to
Waste Pile Removal (June 26, 2007).
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Figure 11. Photograph of the 100-D-56 (Southern Portion) and
100-D-30 Excavations (December 6, 2006).

100-D-56 South
Portion \

100-D-30
Excavation - °

Figure 12. Removal of the 100-D-30 Waste Piles (February 27, 2007).
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Figure 13. 100-D-30 Trench Excavation Showing a Piece of the
Acid Neutralization French Drain (June 29, 2006).

A review of historical drawings (GE 1962) for the 190-D Complex indicated the presence of an
acid neutralization french drain associated with an outdoor sulfuric acid tank. The vitrified clay
pipe (Figure 13) may have been remnants of this french drain. A large sodium dichromate tank
and sodium silicate tank were also once located near the southern portion of the

100-D-30 excavation, outside of the southwestern corner of the 190-D Building. Figure 14
indicates the location of these features in perspective with the footprint of the decommissioned
190-D Complex and the 100-D-30 excavation. The historical location of the sodium dichromate
tank fell within the 100-D-30 excavation area, with the depth of the excavation below the
elevation of this structure. The potential for residual contamination associated with the location
of the acid neutralization french drain and the sodium dichromate storage tank was evaluated as
part of initial verification sampling for the 100-D-30 waste site.

On December 20, 2007, additional soil removal was performed in this southwestern area of the
100-D-30 waste site to a depth of approximately 3 m (10 ft) below grade. Yellow staining was
observed after this further excavation. Four judgmental in-process soil samples were collected in
this area (J163Y2, J163Y3, J163Y4, and J163Y5) with one sample (J163Y2) having 20.6 mg/kg
of hexavalent chromium. The results of this sampling are provided in Appendix B.
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Figure 14. Location of the Sodium Dichromate Tank, Sulfuric Acid Tank,
Sodium Silicate Tank, and Acid Neutralization French Drain.
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On March 4, 2008, additional excavation was performed to open up the area for further
evaluation. As the excavation progressed deeper, the soil became more stained. Prior to the hole
sloughing as the excavation expanded, forset bedding (i.e., distinctly dipping sediment layers)
exhibiting staining was observed at a depth of approximately 4.6 m (15 ft) in the south sidewall
of the excavation (Figure 15). The forset bedding is a significant feature because it provides a
preferential pathway for lateral migration of contamination within the vadose zone.

Figure 15. Excavation with Chromium Staining at the Southwestern Corner
of the 100-D-30 Waste Site — “Forset Bedding” Observed in the
Sidewall of the Excavation (March 4, 2008).
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Excavation continued on March 5, 2008, to a depth of 6 m (20 ft). The excavation was halted at
this depth because any deeper would require an engineering design. In the center of the
excavation, an area approximately 3 m? (30 ft°) was observed with yellow and brown staining
(Figure 16). Three in-process samples were collected: one of “assumed clean” black sand
(J16DHS), one of yellow-stained soil (JI6DH9), and one of orange-brown stained soil (J16DJ0)
(Figure 17). Total chromium concentrations were increasing at this depth (approximately

300 mg/kg), but hexavalent chromium decreased (0.31 mg/kg) (Appendix B).
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Figure 16. Chromium Contamination Visible at the Base of
the Excavation in the Southwestern Corner of the
100-D-30 Waste Site (March 5, 2008).

Figure 17. Chromium Contamination at the Base of the Excavation in
the Southwestern Corner of the 100-D-30 Waste Site; Stakes
Indicate Approximate Sample Locations (March 5, 2008).

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 16




Attachment to Waste Site Reclassification Form 2009-049 and 2014-119 Rev. 0

On March 26, 2008, additional samples (J16J17, J16J18, and J16J19) were collected in the
previously sampled stained soil area at the base of the excavation. The results of these samples
(Appendix B) showed similar chromium concentrations; however, hexavalent chromium
concentrations increased to as high as 286 mg/kg. Sulfate was also relatively high (4,590 mg/kg)
in one sample (J16J17). Split samples were also collected for the Washington State Department
of Ecology (Ecology) and stained soil was collected and provided to Pacific Northwest National
Laboratories for chromium leachability tests and geochemistry research. The results of this
testing are reported in Geochemical Characterization of Chromate Contamination in the

100 Area Vadose Zone at the Hanford Site (PNNL 2008) and Geochemical Characterization of

Chromate Contamination in the 100 Area Vadose Zone at the Hanford Site - Part 2
(PNNL 2011).

From January through February 2009, and June 2009, five investigation boreholes were drilled

by the CH2M Hill Plateau Remediation Company at the 100-D-30 waste site to support

evaluation of the vertical distribution of chromium contamination in the vadose zone below the
waste site. Soil samples were collected at discrete depth intervals and analyzed for chromium
(total) and hexavalent chromium (DOE-RL 2009b, 2010). Additional information concerning
the field drilling and sampling, including copies of borehole logs, is provided in Borehole
Summary Report for Seven Boreholes at 100-D Area (CHPRC 2010). A summary of the
borehole sample results is provided in Table 1. Figure 18 is a drawing showing the approximate
locations of the boreholes and Figure 19 is a schematic providing a cross-section through the
waste site using the borehole information. The depth to groundwater shown on Figure 19 was
based on groundwater elevation at the time of drilling as measured in nearby wells and recorded

in HEIS.

Table 1. Summary of Sample Results for the Borehole Investigation. (2 Pages)

C6446 (139.76 m) C6447 (139.84 m)
Depth Elev HEIS CrVvIl Cr Depth | Elev HEIS Crvl Cr
(ft) (m) (mg/kg) | (mg/kg) (ft) (m) (mg/kg) | (mg/kg)
4 138.5 | BIYKDI 0.12J 7.42 6 138.0 [ BIYK70 0.28 7.90
8 137.3 | BIYKD2 0.62 8.09 11 136.5 | BIYK71] 0.12) 12.0
12 136.1 | BIYKD3 2.03 8.93 16 135.0 | BIYK72 | 021U 4.99
20 133.7 | BIYKD4 0.93 18.3 20-22 | 1334 | BIYK74 | 021U 6.51
30 130.6 | BIYKDS5 0.68 14.2 29 131.0 | BIYK7S 0.147J 3.24
38 128.2 | BIYKD6 | 020U 23.1 36 1289 | BIYK76 0.33 5.26
44 1264 | BIYKD?7 0.34 24.8 38 128.3 | BI1YK77 0.22 9.15
52 123.9 | BIYKD8 | 020U 15.4
C6438 (139.83 m) C6448 (139.83 m)
Depth Elev CrVvIl Cr Depth | Elev Crvl Cr
d0 | m | " | gk | mghp) | @0 | @ | PP | gk | (mgkg)
11 136.5 | BIYKY5 | 021U 12.6 4-6 138.3 | BIYK82 | 021U 112
13 1359 | B1YKY6 0.25 4.12 8-10 137.1 | BIYK83 | 021U 19.7
21 1334 | B20XX8 | 0.15U 4.96 12-14 | 1359 | B1YK84 | 021U 28.1
28 131.3 | B20XX9 0.21 5.20 12-14 | 1359 | B1YK85 | 0.155U 15.6
31 1304 | B20XYO0 0.193 12.2
33 129.8 | B20XY]1 0.141] 3.39
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Table 1. Summary of Sample Results for the Borehole Investigation. (2 Pages)
C6449 (140.55 m) C6450 (142.02 m)
Depth Elev CrVvli Cr Depth | Elev CrVvl Cr
HEIS HEIS
() (m) (mg/kg) | (mg/kg) | (fH) (m) (mg/kg) | (mg/kg)
6-8 1384 | B1YKS8 020U 15.7 4-6 140.5 | B1YK9%4 14.2 178
6-8 1384 | BIYKS9 | 0.155U 6.13 8-10 139.3 B1YK95 0.61 159
8-10 137.8 | BIYK60 021U 31.0 12-14 138.1 B1YK96 8.4 265
12-14 136.6 | BIYK6I 021U 229 20-22 1356 | B1YK97 0.70 43.6
20-22 134.2 | BIYK62 021U 9.0 28-30 1332 | BIYK98 0.56 51.2
28-30 131.7 | BIYK63 0.20U 16.5 36-38 130.7 | B1YK99 0.78 313
36-38 128.3 | BIYK64 0.20U 12.6 46-48 127.7 | B1YKBO 0.38 15.8
44-46 126.8 | BLIYK6S 021U 34.8
52-54 124.4 | B1YK66 0.29 40.3
= Indicates a sample result that exceeds groundwater and river protection soil cleanup criteria.
Cr = chromium (total)
CrV| = hexavalent chromium
Elev = clevation above sea level
L = estimate
HEIS = Hanford Environmental Information System
U = undetected
Figure 18. Location of the Boreholes Drilled for the Vadose Zone
Chromium Investigation at the 100-D-30 Waste Site.
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Figure 19. Cross-Section of Borehole Investigation at the 100-D-30 Waste Site.
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Chromium contamination was observed at depth in the vadose zone directly below the

french drain location (C6450), indicating probable transport of contamination associated with
releases from the french drain and the outdoor sodium dichromate storage tank. Based on
historical information, field observations, and sample results, it appeared that the residual
contamination identified in the southwestern comer of the 100-D-30 waste site was associated
with the acid neutralization french drain, sulfuric acid tank, and sodium dichromate tank that
were located outside of the 190-D Complex. Therefore, it was decided to identify this location
(Figure 20) as a discovery site (100-D-104) for further remediation because it was not associated
with the 185-D Building sodium dichromate trench that was the source of the chromium
contamination identified as the 100-D-30 waste site. Figure 21 is an aerial photograph showing
the 100-D-104 waste site location relative to the 100-D-30 waste site excavation.

Verification sampling for the 100-D-30 waste site was initially performed in October 2007 and
September 2009 to support a determination that residual contaminant concentrations at the
100-D-30 site meet the cleanup criteria specified in the 100 Area RDR/RAWP (DOE-RL 2009c)
and the Remaining Sites ROD (EPA 1999). The results of this initial verification sampling are
provided in Appendix C and indicated that the cleanup goals were met. However, based upon
concentrations of hexavalent chromium found at depth in the boreholes that were drilled at the
site (Table 1), a decision was made to perform additional remediation of the 100-D-30 waste site
and to combine this remediation with the 100-D-104 waste site remediation.

This additional remediation was performed from October 2011 through March 2012, at each of
these waste sites to a depth of approximately 15.2 m (50 ft) below surface grade and was
identified as the Tier Il excavation. Figure 22 provides a photograph of the Tier II excavation at
the 100-D-30 waste site. This photograph shows the Hanford formation contact with the
underlying Ringold Formation at the base of the excavation at an approximate depth of 14.9 m
(49 ft). As the excavation proceeded, in-process grab samples for total chromium and hexavalent
chromium laboratory analyses were collected on a grid at 1.5-m (5-ft)-depth intervals. The
sample results for each lift were used to guide the excavation and to support waste
characterization and disposal decisions for each underlying lift. Hexavalent chromium
concentrations exceeding cleanup criteria were present at the base of the Tier Il excavations.
The highest concentration of hexavalent chromium detected at the base of the 100-D-30 Tier 11
excavation was 48.71 mg/kg and the highest concentration at the base of the 100-D-104 Tier II
excavation was 32.5 mg/kg. The results of these in-process soil samples that were collected at
1.5-m (5-ft)-depth intervals during the excavation are provided in Appendix D. Further
discussion concerning the geology encountered during the excavation at these waste sites is
provided in Appendix E.

Because hexavalent chromium contamination exceeding cleanup criteria remained at the base of
the Tier Il excavation, a 100-D-30/100-D-104 Tier III excavation design was developed for
continuing the remediation of these sites to an approximate depth of 24 m (78.7 ft) below surface
grade, with the bottom of the excavations at an elevation of approximately 119 m (390.4 ft)
above mean sea level, the estimated elevation of groundwater.

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites. 20
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Figure 20. Location of the 100-D-104 Discovery Waste Site.
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Figure 21. Location of the 100-D-104 Discovery
Waste Site (September 2009).

100-D-104

Figure 22. 100-D-30 Tier II Excavation Showing Hanford/Ringold
Formation Contact at Base of Excavation at Approximately
14.9 m (49 ft) Below Ground Surface (February 2012).
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The Tier 111 excavation began in February 2013 and excavation to groundwater was completed in
March 2014. Due to the depth and size of these excavations, considerable layback and
overburden soil was removed and stockpiled for use as clean backfill or was placed into
previously remediated waste sites (120-D-1, 100-D-73, and 100-D-76). Overburden/layback
material was also placed in the south portion of the decommissioned 183-D clearwell. This
overburden/layback soil was stockpiled or used as backfill in the previously closed waste site
excavations in approximately 2.4-m (8-ft) thick lifts. Verification samples were collected and
evaluated for each lift prior to adding the next 2.4-m (8-ft) lift. As the data for each of these lifts
was collected, it was summarized and provided to Ecology for concurrence of meeting the
cleanup criteria prior to addition of the next lift. As described in the backfill concurrence
checklist for these sites (WCH 2014d), the overburden/layback soil stockpiles will be used for
backfill of the 100-D-30/100-D-104 waste sites and may be used for backfill of other

100-D Area remediated waste sites that are approved for backfill. Additionally, an agreement
with Ecology (WCH 2013g) allows use of clean concrete and steel debris encountered during
remediation to be used as backfill for a portion of the 100-D-30/100-D-104 waste sites.

Figure 23 provides the locations within the 100-D-30 and 100-D-104 excavations that were
identified as acceptable for placement of debris. The agreement specified that the excavation
would be backfilled with soil approximately 3 m (10 ft) above groundwater. Clean concrete and
steel debris could be placed over the soil to an elevation that would be no closer than 6.1 m

(20 ft) from the backfilled surface grade for the waste sites.

Figure 23. Debris Material Backfill Plan for 100-D-30/100-D-104.
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During the Tier 11l remediation, the remnants of the 1724-D Underwater Test Facility that was
demolished in 1995 were encountered on the east side of the 100-D-104 excavation.
Nonradiological reactor components and fuel dummies were found within this facility debris; no
green fuel or radiologically contaminated spacers were found. This debris was removed and
disposed at ERDF.

As the Tier III excavation proceeded in-process grab samples for total chromium and hexavalent
chromium laboratory analyses were collected on a grid at 1.5-m (5-ft)-depth intervals, consistent
with the approach used for the Tier Il excavation. These in-process sample results were used to
guide the excavation and to support waste characterization and disposal decisions for each
underlying lift. In October 2013, visual observations of chromium soil staining at a depth of
15.2 m (50 ft), in combination with the in-process soil sample results for hexavalent chromium,
indicated that as the excavation was proceeding into the Ringold Formation, lateral spreading of
hexavalent chromium contamination was occurring in association with the change in lithology
from coarser Hanford sand and gravel to finer-grained Ringold silt and sand. As a result, an
excavation design change was prepared that provided for expansion of the 100-D-104 excavation
to the southeast. The in-process sample results are provided in Appendix D and discussion of the
geology encountered during the excavation is provided in Appendix E.

Photographs of the Tier Il excavation are provided in Figures 24 and 25. The sodium
dichromate stained soil areas shown in Figure 5 were entirely removed as part of the combined
100-D-30/100-D-104 waste site excavation. The Tier III excavation proceeded to the interface
with the unconfined groundwater table, an elevation of approximately 118.8 m (389.8 ft) above
mean sea level that was encountered in March 2014 (Figures 26 and 27). Subsequently, higher
Columbia River flow rates and river stages in June 2014 associated with spring runoff and
controls at the Priest Rapids Dam resulted in higher groundwater elevations at the excavation
(Figure 28).

Figure 24. 100-D-30/100-D-104 Tier III Excavation Looking
Down the Ramp into the North Side of the 100-D-104
Excavation (October 3, 2013).
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Figure 25. Tier III Excavation Looking North from the
100-D-30 Excavation Toward the 100-D-104
Excavation (October 3, 2013).

Figure 26. Tier III Excavation at 100-D-104
Looking West (March 3, 2014).
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Figure 27. 100-D-30/100-D-104 Tier III Excavation
Looking West (March 10, 2014).
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Figure 28. 100-D-30/100-D-104 Tier 111 Excavation
Looking South (June 19, 2014).
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Waste that was removed for disposal to ERDF was placed in waste staging pile areas (SPAs).
After the waste was removed, verification samples were collected from the floor of each SPA.
The verification sampling results for the SPAs are included in this Remaining Sites Verification
Package (Appendix F). The verification results for a 100-D-83:5 SPA that was not closed with
the 100-D-83:5 waste site are also discussed in this Remaining Sites Verification Package; the
sampling design was provided in 0100D-WI-GO0133, Work Instruction for Verification Sampling
of the 100-D-83:5, 186-D Acid Neutralizing System Pipelines and Reactor Cooling Water
Pipelines to 105-D Waste Site (WCH 2014e).

FIELD ACTIVITIES ASSOCIATED WITH GROUNDWATER EVALUATION

In October 2014, subsequent to remediation, stained soil was observed in the rewetted zone at two
locations in the lower excavation sidewalls. Soil samples from the sidewalls above and below the
water table and groundwater samples were collected by Pacific Northwest National Laboratory.
The approximate sample locations are shown in Figure 29. Hexavalent chromium was detected in
these samples with concentrations ranging from 2.23 mg/kg up to 34.52 mg/kg (CHPRC 2015).
Therefore, in consultation with the CH2M Hill Plateau Remediation Company groundwater
project, U.S. Department of Energy, and Ecology, a decision was made to perform additional soil
removal at the lower sidewalls of the excavation at these twa locations. This additional soil
removal was initiated on October 22, 2014, and completed on October 27, 2014.

Approximately 722 bank cubic meters (944 bank cubic yards) of additional soil was removed and
disposed at ERDF.

After this additional soil removal was performed, five informational grab samples of soil were
collected from each of the two remediated areas and analyzed for hexavalent chromium. The
highest detected concentration of hexavalent chromium was 0.428 mg/kg. The results are provided
in Appendix B.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling for the 100-D-30 and 100-D-104 waste sites consisted of 8 decision units for
the excavation, 5 decision units for SPAs, and 16 decision units for overburden/layback.
Verification sampling designs were provided in approved verification work instructions

(WCH 2013h, 2013i, 2014e, 2014f, and 2014g). Verification sampling designs for
overburden/layback lifts were provided to Ecology for concurrence prior to sampling.

Verification sampling of the excavation was performed May 14, 2014, through May 27, 2014.
Verification sampling of SPAs and overburden/layback was performed throughout the duration of
the field activities, as needed, to support decision making related to closure of SPAs and use of
overburden/layback for backfill. Specific verification sampling dates can be found in the data
summary tables that are attached to the upper confidence limits (UCLs) calculations provided in
Appendix F.
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Figure 29. 100-D-30/100-D-104 Pacific Northwest National
Laboratory Sample Locations (October 2014).

Verification sampling was performed to support a determination that residual contaminant
concentrations at these waste sites meet the cleanup criteria specified in the 100 Area
RDR/RAWP (DOE-RL 2009c) and the Remaining Sites ROD (EPA 1999). The verification
sample results are provided in Appendix F and indicate that the waste removal action achieved
compliance with the remedial action objectives and RAGs for the 100-D-30 and 100-D-104
waste sites.
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The following subsections provide additional discussion of the information that was used to
develop the verification sampling design. The statistical results of the verification sampling are
also summarized to support interim closure of these waste sites.

Contaminants of Concern/Contaminants of Potential Concern

The COCs for verification sampling of the 100-D-30/100-D-104 waste sites were determined in
consideration of process knowledge, historical sampling information, in-process sampling results
from Tier I and Tier Il remediation, and in consultation with Ecology. The COCs for the
100-D-30/100-D-104 waste sites include hexavalent chromium, total chromium, and mercury.
The analytical methods that were performed to evaluate the sites COCs are provided in Table 2.

Table 2. Laboratory Analytical Methods for 100-D-30 and
100-D-104 Waste Sites.

Analytical Method Contaminants of Concern
ICP metals* — EPA Method 6010 Total chromium
Mercury — EPA Method 7471 Mercury
Hexavalent chromium — EPA Method 7196 Hexavalent chromium

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

EPA = U.S. Environmental Protection Agency
ICP = inductively coupled plasma

The contaminants of potential concern (COPCs) for the 100-D-83:5 SPA were identified in the
Work Instruction for Verification Sampling of the 100-D-83:5, 186-D Acid Neutralizing System
Pipelines and Reactor Cooling Water Pipelines to 105-D Waste Site (WCH 2014¢). The
analytical methods are provided in Table 3.

Table 3. Laboratory Analytical Methods for the
100-D-83:5 Waste Site. (2 Pages)

Analytical Method Contaminant of Potential Concern
ICP metals * — EPA Method 6010 Chromium (total), lead
Mercury — EPA Method 7471 Mercury
Hexavalent chromium — EPA Mcthod 7196 Hexavalent chromium

Nitrate, sulfate (western decision unit and
overburden only)

Nitrate/nitrite (western decision unit and
overburden only)

IC anions — EPA Method 300.0 >°

Nitrate/nitrite — EPA Method 353.2

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 29
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Table 3. Laboratory Analytical Methods for the

100-D-83:5S Waste Site. (2 Pages)

Analytical Method

Contaminant of Potential Concern ]

pH — EPA Method 9045

pH (western decision unit and overburden ’
only)

a

The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium,

chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium,

and zinc.

The extended list of IC anions including bromide, chloride, fluoride, nitrate, nitrite, phosphate, and

sulfate was requested. To preclude holding time issues for nitrate and nitrite with EPA Method

300.0, EPA Method 353.2 was also performed.
IC anion Method 300.0 and IC anion Method 9056M are based on the same analytical procedure and

for the purposes of the project are interchangeable depending upon the laboratory performing the

analysis.

EPA=U.S. Environmental Protection Agency
IC = ion chromatography

ICP = inductively coupled plasma
pH = hydrogen ion concentration

The COPCs for the 100-D-50:7 waste subsite were identified in the Work Instruction for
Verification Sampling of the 100-D-50:7 Headhouse Floor Drains and Catch Basins Pipeline
Subsite (WCH 2014j). These COPCs were included for verification samples that were collected
from a SPA that was used to stage waste from both the 100-D-104 waste site and the
100-D 50:7 waste site. The analytical methods are provided in Table 4.

Table 4. 100-D-50:7 Subsite Laboratory Analytical Methods and
Contaminants of Potential Concern.

Rev. 0

Analysis Analytical Method Contaminant of Potential Concern
ICP metals * EPA Method 6010 Chromium (total), copper, lead, manganese, zinc
IC Anions ° EPA Method 300.0 Chloride and sulfate
Mercury EPA Method 7471 Mercury
Hexavalent chromium | EPA Method 7196 Hexavalent chromium
pH (Soil) EPA Method 9045 pH
PCBs EPA Mecthod 8082 Polychlorinated biphenyls
Pesticides EPA Method 8081 Pesticides

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

vanadium, and zinc.

® 1C anion Method 300.0 and IC anion Method 9056M are based on the same analytical procedure and for the
purposes of the project are interchangeable depending upon the laboratory performing the analysis.

EPA =U.S. Environmental Protection Agency

ICP = inductively coupled plasma

PCB = polychlorinated biphenyl

Verification Sample Design

Statistical sampling designs were developed for collection of verification samples for the
100-D-30 and 100-D-104 waste sites decision units. Since the excavation was completed to the
top of the saturated zone at an elevation of approximately 119 m (390.4 ft) above mean sea level,
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only the sidewalls of the excavation were sampled to support closeout of the waste sites. This
sampling design was developed using the post excavation civil survey as a base map for
stratifying the waste sites into sampling areas and locating verification samples.

The Visual Sample Plan' was used to develop the statistical sampling design and identify
verification sample locations as provided for in the /00 Area Remedial Action Sampling and
Analysis Plan (100 Area SAP) (DOE-RL 2009a). Historical information, in-process sample
results, knowledge from field observations, site-specific lithology/geology, and location of
potential chromium sources were used to stratify the planned excavation into eight decision
units. Twelve statistical samples were collected from each decision unit using a systematic grid.
A discrete soil sample was collected at each sample location. Due to the overlap of the west end
of the 100-D-83:5 Reactor Cooling Water Pipelines waste site with the 100-D-30/100-D-104
waste sites excavation, one focused verification soil sample was collected at the west end of each
of the two reactor cooling water pipelines. These samples were analyzed for the COPCs
identified for the 100-D-83:5 waste site and included total chromium, lead, hexavalent
chromium, mercury, nitrate, nitrite, sulfate, and pH.

All sampling was performed in accordance with ENV-1, Environmental Monitoring &
Management, to fulfill the requirements of the 100 Area SAP (DOE-RL 2009a).

Additional information related to verification sampling can be found in the field sampling
logbooks (WCH 2013a, 2013b, 2013c, 2013d, 2013e, 2013f, 2014a, 2014b, and 2014c).
Summary tables of the verification sampling and the sample locations are provided in
Appendix G.

Verification Sampling Results

All verification samples were collected for full protocol laboratory analyses using EPA-approved
analytical methods. Evaluation of the verification data for the 100-D-30 and 100-D-104 waste
sites and the 100-D-83:5 waste site was performed by direct comparison of the statistical or
maximum sample results for each COC and COPC against the cleanup criteria.

The primary statistical calculation to evaluate compliance with cleanup standards is the

95% UCL on the arithmetic mean of the data. The 95% UCL values for each detected COC and
COPC are computed for the decision units as specified by the 100 Area RDR/RAWP

(DOE-RL 2009¢). The calculations are provided in Appendix F. When a nonradionuclide
COC/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 COC/COPC were reported in the data set, then no statistical calculation or
evaluation was performed for that COC/COPC.

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

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 8l
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Comparisons of the results for each COC/COPC from the 100-D-30 and 100-D-104 waste sites
and the 100-D-83:5 waste site against the RAGs are summarized in Tables 5 through 35.
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.

The complete laboratory results for all constituents are stored in a Washington Closure Hanford

(WCH) project-specific database prior to archival in the Hanford Environmental Information
System (HEIS) and are presented in Attachment 1 of the 95% UCL calculations (Appendix F).
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Table 5. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 1 Statistical Verification Samples.

e Remedial Action Goals® Do the
Sﬁ:if‘;ﬂn‘l’r Soil Cleanup | Seil Cleanup g:ssl‘fs Results
COC/COPC Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 2.3 (<BG) 20°¢ 20° 20°¢ No =
Barium 67.6 (<BG) 5,600 200 400 No --
Boron * 1.2 7,200 320 = No =
Cadmium 0.079 (<BG) 13.9¢ 0.81° 0.81° No -
Chromium (total) 7.5 (<BG) 80,000 18.5°¢ 18.5°¢ No --
Cobalt 10.2 (<BG) 24 15.7°¢ = No --
Copper 14.8 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium ° 0.368 DMIE 4.8 2 No --
Lead 4.2 (<BG) 353 10.2° 10.2°¢ No -
Manganese 303 (<BG) 3,760 512°¢ 512°¢ No =
Mercury 0.0095 (<BG) 24 0.33° 0.33°¢ No -
Molybdenum ° 0.29 400 8 - No -
Nickel 10.2 (<BG) 1,600 19.1° 27.4 No -
Selenium 0.81 400¢ 5 Il No --
Vanadium 62.2 (<BG) 560 85.1°¢ - ¢ No -
Zinc 43.9 (<BG) 24,000 480 67.8°¢ No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c¢).
" 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F
(Calculation 0100D-CA-V0537).

c

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c).

e

o

No Hanford Site-specific or Washington State background value is available.
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3]{a][iii] [1996], [Method B for

surface waters]).

Washington State (Ecology 1994).

o

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concenirations in

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup

[WDOII 1997)).
- = not applicable

AWQC = ambient water quality criteria

BG background

COC = contaminant of concern
COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code
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Table 6. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 2 Statistical Verification Samples.

Sottessllon Remed.ial Action Goals.a Do the Do the
Y — Soil Cleanup | Soil Cleanup Results Results
COC/COoPC b Direct Level for Level for Pass
Result : Exceed
(e k) Exposure Groundeater Rlvel: RAGs? RESR.AD
Protection Protection Modeling?
Arsenic 2.7 (<BG) 20° 20° 20°¢ No =
Barium 66.7 (<BG) 5,600 200 400 No --
Boron * 1.3 7,200 320 = No -
Cadmium ' 0.11 (<BG) 13.98 0.81°¢ 0.81° No --
Chromium (total) 8.4 (<BG) 80,000 185°¢ ‘ 18.5°¢ No --
Cobalt 9.3 (<BG) 24 11597 --° No --
Copper 14.3 (<BG) 2,960 59.2 22.0° No -~
Lead 4.9 (<BG) 353 102°¢ 10.2° No --
Manganese 305 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.0053 (<BG) 24 0.33° 0.33° No --
Molybdenum ° 0.23 400 8 o No s
Nickel 10.6 (<BG) 1,600 19.1°¢ 27.4 No --
Selenium " 1.2 400 5 1 Yes Yes"
Vanadium 56.0 (<BG) 560 85.1°¢ - ¢ No --
Zinc 42.4 (<BG) 24,000 480 67.8° No --

a

b

o

a

-

RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009c¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 Areca RDR/RAWP (DOE-RL 2009¢).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) 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 Narural Background Soil Metals Concentrations in
Washington State (Ecology 1994).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

Based on RESRAD modeling discussed in Appendix C of the 100 Arca RDR/RAWP (DOE-RL 2009¢), the residual
concentrations of selenium are not cxpected to migrate more than 15 m (49.2 ft) vertically in 1,000 years based on the selenium
distribution coefficient of 5 mL/g. The vadose zone underlying the soil below Decision Unit 2 is approximately 21 m (68.9 ft).
Therefore, residual concentrations of selenium are predicted to be protective of groundwater and the Columbia River.

-~ = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 7. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 3 Statistical Verification Samples.

Statistical or Remed.ial Action Goals."' Do the Do the
Y Soil Cleanup | Soil Cleanup Results Results.
COC/COPC Result " Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 2.2 (<BG) 20°¢ 20°¢ 20° No =
Barium 62.5 (<BG) 5,600 200 400 No -
Cadmium ¢ 0.099 (<BG) 13.9¢ 0.81° 0.81° No
Chromium (total) 7.0 (<BG) 80,000 18.5° 18.5° No -
Cobalt 10.8 (<BG) 24 15.7¢ e No --
Copper 16.0 (<BG) 2,960 59.2 22.0°¢ No -
Hexavalent chromium * 0.269 205 4.8 2 No --
Lead 4.8 (<BG) 353 102° 10.2° No -
Manganese 307 (<BG) 3,760 512° 512°¢ No -
Mercury 0.028 (<BG) 24 0.33°¢ 033° No -
Molybdenum ® 0.35 400 8 =¥ No =
Nickel 9.8 (<BG) 1,600 19.1° 274 No --
Selenium * 1.1 400 5 1 Yes Yes ™
Vanadium 68.3 (<BG) 560 85.1° = No --
Zinc 44.7 (<BG) 24,000 480 67.8° No --

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

b

(Calculation 0100D-CA-V0537).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 Arca RDR/RAWP (DOE-RL 2009c¢).

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

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Mcthod B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup
[WDOH 1997}).

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).

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

AWQC = ambient water quality criteria
BG = background
CcoC

Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009c), the residual
concentrations of selenium are not expected to migrate more than 15 m (49.2 ft) vertically in 1,000 years based on the selenium
distribution coefficient of 5 mL/g. Even though the vadose zone underlying the soil below Decision Unit 3 is approximately
14 m (45.9 ft); the residual concentrations of selenium are believed to be protective of groundwater and the Columbia River.
This is because sclenium was only detected in two samples at 1.1 mg/kg, slightly above the selenium river protection RAG of
1.0 mg/kg. Furthermore, selenium was not detected in any of the verification samples that were collected from Decision Units
5 and 7 that are at depths lower in the vadose zone than Decision Unit 3. Therefore, residual concentrations of selenium in
Decision Unit 3 are predicted to be protective of groundwater and the Columbia River.

= not applicable RAG = remedial action goal
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

= contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 8. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 4 Statistical Verification Samples.

. Remedial Action Goals® Do the
Statistical or : : Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
coc/coprcC b Direct Level for Level for Pass
Result A Exceed
(mg/kg) Exposure Grounde:ater Rlver. RAGs? RESR'AD
Protection Protection Modeling?
Arsenic 2.4 (<BG) 20°¢ 20° 20°¢ No -
Barium 68.2 (<BG) 5,600 200 400 ! No -~
Beryllium 0.31 (<BG) 1049 1750 1.51° | No --
Boron * 1.2 7,200 320 = No —
Chromium (total) 8.3 (<BG) 80,000 18.5°¢ 18.5¢ No --
Cobalt 8.0 (<BG) 24 152° = No =
Copper 16.9 (<BG) 2,960 59.2 22.0°¢ No -
Hexavalent chromium 0.248 21° 4.8 2 No -
Lead 5.0 (<BG) 353 10.2°¢ 10.2°¢ No -
Manganese 310 (<BG) 3,760 512° 512°¢ No --
Mercury 0.016 (<BG) 24 0.33¢ 0.33°¢ No --
Molybdenum * 0.23 400 8 L No -
Nickel 10.4 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 83.1 (<BG) 560 85.1° = No --
Zinc 54.6 (<BG) 24,000 480 67.8° No -

* RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009¢).

b

(Calculation 0100D-CA-V0537).

o

Section 2.1.2.1 of the 100 Arca RDR/RAWP (DOE-RL 2009c¢).

-9

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where clcanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B'

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance Jfor Radiological Cleanup

[WDOH 1997]).

‘ No Hanford Site-specific or Washington State background value is available.
" No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).
-- = not applicable

AWQC = ambient water quality criteria

BG = background
cocC

= contaminant of concerni

COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code
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Table 9. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 5 Statistical Verification Samples.

Statistical or Remedial Action Goals® Do the Do the
Naitdn Soil Cleanup | Soil Cleanup Results Results
COC/COoPrC Result " Direct Level for Level for Exceed ‘ Pass
(mpike) Exposure | Groundwater River RAGs? RESRAD
ke Protection Protection ) Modeling?
Arsenic 1.8 (<BG) 20°¢ 20°¢ 20°¢ No =
Barium 60.3 (<BG) 5,600 200 400 No --
Beryllium 0.090 (<BG) 10.4° 1.51°¢ 1.51°¢ No --
Cadmium ° 0.088 (<BG) 13.9°¢ 081° 081° No -
Chromium (total) 10.5 (<BQ) 80,000 18.5° 18.5¢ No --
Cobalt 7.0 (<BG) 24 15.7°¢ = No --
Copper 11.3 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium © 0.205 A 4.8 2 No --
Lead 3.4 (<BG) 353 10.2° 10.2° No --
Manganese 235 (<BG) 3,760 512°¢ 512°¢ No -
Nickel 11.1 (<BG) 1,600 19.1° 27.4 No --
Vanadium 42.4 (<BG) 560 85.1° = No =
Zinc 32.8 (<BG) 24,000 480 67.8° No --

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

b

(Calculation 0100D-CA-V0537).
¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Carcinogenic clcanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

Washington State (Ecology 1994).

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

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

- = not applicable

AWQC = ambient water quality criteria

BG = background
CcoC

= contaminant of concern

COPC = contaminant of potential concern

RAG

= remedial action goal

RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites
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Table 10. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 6 Statistical Verification Samples.

. Remedial Action Goals* Do the
Sﬁ:;?nc]?lllsr Soil Cleanup | Soil Cleanup lll)eos:l;; Results
COocC/copC Result ® Direct Level for Level for Excesd Pass
(mg/ks) Exposure | Groundwater River R;AGs? RESRAD
Protection Protection Modeling?
Arsenic 2.3 (<BG) 20° 20°¢ 20° No -
Barium 75.4 (<BG) 5,600 200 400 No --
Beryllium 0.11 (<BG) 10.4° 1 5 T No =
Cadmium ° 0.087 (<BG) 13.9¢ 0.81° 081° No --
Chromium (total) 9.2 (<BG) 80,000 18.5° 18.5°¢ No -
Cobalt 10.6 (<BG) 24 157° & No -
Copper 12.9 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium £ 0.215 Zal 4.8 2 No -~
Lead 4.1 (<BG) 353 10.2° 10.2°¢ No --
Manganese 301 (<BG) 3,760 SN2 512°¢ No -
Mercury 0.0090 (<BG) 24 0.33°¢ 0.33° No -
Molybdenum 2 0.51 400 8 = No s
Nickel 11.1 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 70.2 (<BG) 560 85.1° == No --
Zinc 38.8 (<BG) 24,000 480 67.8° No --

* RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009¢).
® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).
 Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

3

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Mcthod B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

¢ No Hanford Site-specific or Washington State background value is available.
= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

- = not applicable

AWQC = ambient water quality criteria
BG = background

COC = contaminant of concern

COPC = contaminant of potential concern

RAG

RESRAD
WAC

= RESidual RADioactivity (dose model)

= Washington Administrative Code

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites
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Table 11. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 7 Statistical Verification Samples.

Statistical or Remed.ial Action Goals.a Do the Do the
Misinn Soil Cleanup | Soil Cleanup Results Results
COcC/CcoprC R i Direct Level for Level for Pass
esult : Exceed
(mg/kg) Exposure Groundvs:ater RIVEI: RAGs? RESR.AD
Protection Protection Modeling?
Arsenic 2.2 (<BG) 20°¢ 20° 20°¢ No --
Barium 80.7 (<BG) 5,600 200 400 No --
Beryllium 0.11 (<BG) 10.4° 1.51° 1.51° No --
Boron ¢ i 7,200 320 =T No -
Cadmium * 0.092 (<BG) 13.9¢ 0.81° 081° No -
Chromium (total) 10.7 (<BG) 80,000 18.5° 18.5¢ No --
Cobalt 6.8 (<BG) 24 Gk =N No =
Copper 13.3 (<BG) 2,960 59.2 22.0° No -
Hexavalent chromium ° 0.348 2" 4.8 2 No --
Lead 4.1 (<BG) 353 10.2° 10.2°¢ No --
Manganese 232 (<BG) 3,760 512° 512°¢ No --
Mercury 0.0092 (<BG) 24 0.33° 0.33° No -
Molybdenum ° 0.36 400 8 =i No =
Nickel 13.7 (<BG) 1,600 19.1° 274 No --
Silver 0.19 (<BG) 400 8 0.73¢ No --
Vanadium 45.5 (<BG) 560 85.1° = No =
Zinc 33.2 (<BG) 24,000 480 67.8°¢ No -

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

b

(Calculation 0100D-CA-V0537).

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Carcinogenic clcanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Mcthod B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997)).

=

No Hanford Site-specific or Washington State background value is available.
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730(3][a][1i1] [ 1996], [Method B for

surface waters]).

o=

Washington State (Ecology 1994).

-- = not applicable

AWQC = ambient water quality criteria

BG = background
coC

= contaminant of concemn

COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites
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Table 12. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Excavation Decision Unit 8 Statistical Verification Samples.

= | Remedial Action Goals® Do the
Statistical or : ; Do the
Maximum | Seil Cleanup | Soil Cleanup Results Results
CcOocC/CcoPC Result " Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 2.2 (<BG) 20° 20° 20° No -
Barium 50.0 (<BG) 5,600 200 400 No --
Beryllium | 0.15 (<BG) 10.4¢ 1.51°¢ 1.51° No --
Chromium (total) 13.4 (<BG) 80,000 18.5° 18.5°¢ No -
Cobalt 4.7 (<BG) 24 15.7°¢ --° No --
Copper 14.1 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium ' 0.410 T 48 2 No --
Lead 3.3 (<BG) 353 10.2° 10.2° No --
Manganese 181 (<BG) 3,760 512°¢ 512°¢ No =
Mercury 0.012 (<BG) 24 0.33°¢ 0.33° No --
Nickel 16.6 (<BG) 1,600 19.1° 27.4 No --
Vanadium 27.3 (<BG) 560 85.1° --© No -
Zinc 25.8 (<BQ) 24,000 480 67.8° No --

i

RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009c¢).

® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

o

-

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 Arca RDR/RAWP (DOE-RL 2009¢).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).

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

- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD  =RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 13. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 SPA 3 Statistical Verification Samples.

A Remedial Action Goals*® Do the
Sﬁ:i?;fr::r Soil Cleanup | Seil Cleanup Il{):s:ll; Results
CcOocC/corC Result” Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection - Modeling?
Arsenic 2.3 (<BG) 20°¢ 20° 20° No =
Barium 83.8 (<BG) 5,600 200 400 No -
Beryllium 0.029 (<BG) 104°¢ 1.51° 1.51° No -
Boron © 42 7,200 320 7 No -
Cadmium * 0.13(<BG) | 13.9° 081° 0.81° No =
Chromium (total) 9.3 (<BG) 80,000 18.5°¢ 18.5° No -
Cobalt 7.7 (<BG) 24 B 2> No -
Copper 13.0 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium °© 0.308 ok, 4.8 2 No =
Lead 5.3 (<BG) 353 10.2° 10.2°¢ No -
Manganese 301 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.031 (<BG) 24 0.33° 0.33° No --
Molybdenum * 0.30 400 8 =" No --
Nickel 10.5 (<BG) 1,600 19.1° 27.4 No --
Selenium * 1.3 400 5 1 Yes Yes "
Vanadium 45.8 (<BG) 560 85.1°¢ "3 No --
Zinc 39.0 (<BG) 24,000 480 67.8°¢ No -

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

b

(Calculation 0100D-CA-V0537).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) 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 2009c), the residual
concentrations of selenium are not expected to migrate more than 15 m (49.2 ft) vertically in 1,000 years based on the selenium
distribution coefficient of 5 mL/g. The vadose zone underlying the soil below SPA 3 is approximately 24 m (78.7 ft) thick.
Therefore, residual concentrations of selenium are predicted to be protective of groundwater and the Columbia River.

-- = not applicable RAG = remedial action goal
AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan

- e

@

=

BG = background RESRAD = RESidual RADioactivity (dose model)
COC = contaminant of concern SPA = staging pile area
COPC = contaminant of potential concern WAC = Washington Administrative Code
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Table 14. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-83:5 SPA 4 Statistical Verification Samples.

Statistical or Remed.lal Action Goals' Do the Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
COC/CcOoPC Result ” Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
g/ke Protection Protection : Modeling?

Arsenic 2.7 (<BG) 20° 20°¢ 20°¢ No --
Barium 78.1 (<BG) 5,600 200 400 No --
Boron ° 1.5 7,200 320 = No =
Cadmium ' 0.14 (<BG) 13.98 0.81° 081° No =
Chromium (total) 10.7 (<BG) 80,000 18.5° 18.5° No --
Cobalt 8.8 (<BG) 24 15.7° --¢ No --
Copper 15.3 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium ° 0.226 ZMIE 4.8 2 No --
Lead 5.2 (<BG) 353 10.2° 10.2°¢ No --
Manganese 331 (<BG) 3,760 512° 512°¢ No -
Mercury 0.047 (<BG) 24 0.33° 0.33° No --
Nickel 11.5 (<BG) 1,600 19.1° 27.4 No --
Selenium 0.81 400 5 1 No e
Silver 0.15 (<BQG) 400 8 0.73°¢ No --
Vanadium 49.9 (<BG) 560 85.1°¢ --€ No --
Zinc 41.5 (<BG) 24,000 480 67.8° No --
Chloride 8.5 (<BG) -- 25,000 - No --
Nitrogen in nitrate 3.9 (<BG) 128,000 1,000 2,000 No --
NG EEDRRDINETS i 8,000 100 200 No »
nitrite

Sulfate 11.9 (<BG) -- 25,000 --° No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c).
b 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F
(Calculation 0100D-CA-V0537).

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c).

@

No Hanford Site-specific or Washington State background value is available.
No parameters (bioconcentration factors or AWQC valucs) are available from the Cleanup Levels and Risk Calculations

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

Washington State (Ecology 1994).
¥ Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997)).
-- = not applicable

AWQC = ambient water quality criteria

BG = background
cocC

= contaminant of concern

COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites
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Table 15. Comparison of Contaminant Concentrations to Remedial Action Goals for

100-D-30/100-D-104 Overburden/Layback Soil (120DL1) Placed in the

120-D-1 Waste Site Excavation (Lift 1, ~8 ft).

- Remedial Action Goals* Do the
Sﬁ:’s‘g:::n(:r Soil Cleanup | Soil Cleanup lll)eosutlllltz Results
COC/CcOoPrPC Result " Direct Level for Level for B s Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 2.0 (<BG) 20° 20° 20° No --
Barium 110 (<BG) 5,600 200 400 No --
Beryllium 0.24 (<BG) 10.4¢ 151° 1.51° No -
Boron © 16.5 7.200 320 = No =
Cadmium & 0.23 (<BG) 13.9° 081° 0.81°¢ No -
Chromium (total) 4.8 (<BG) 80,000 18.5°¢ 18.5° No --
Cobalt 10.0 (<BG) 24 15.7° =L No -
Copper 16.0 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium ° 0.203 Tl 4.8 % No -
Lead 3.2 (<BG) 353 10.2° 10.2° No --
Manganese 318 (<BG) 3,760 512°¢ 512° No --
Mercury 0.022 (<BG) 24 0.33°¢ 0.33° No -
Molybdenum © 0.28 400 8 =F No --
Nickel 8.9 (<BG) 1,600 19.1° 27.4 No --
Vanadium 84.0 (<BG) 560 85.1°¢ = No --
Zinc 49.5 (<BG) 24,000 480 67.8° No -

? RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c).
® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).
¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 Arca RDR/RAWP (DOE-RL 2009c¢).

Carcinogenic clcanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997)).

o

No Hanford Site-specific or Washington State background value is available.
No parameters (bioconcentration factors or AWQC values) arc available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3]{a](iii] [1996], [Method B for

surface waters}]).

L

Washingion State (Ecology 1994).

- = not applicable

AWQC = ambient water quality criteria

BG = background
cocC

= contaminant of concern

COPC = contaminant of potential concern

RAG

= remedial action goal

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in

RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites

= RESidual RADioactivity (dose model)
= Washington Administrative Code
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Table 16. Comparison of Contaminant Concentrations to Remedial Action Goals for

100-D-30/100-D-104 Overburden/Layback Soil (120DL2) Placed in
the 120-D-1 Waste Site Excavation (Lift 2, ~16 ft).

Statistical or Remed.ial Action Goals_”' Do the Do the
N Soil Cleanup | Soil Cleanup Results Results
COC/COPC = Direct Level for Level for Pass
Result . Exceed
(mg/kg) Exposure Groundw:ater Rlver. RAGs? RESR.AD
Protection Protection Modeling?
Antimony 0.44 (<BG) 32 5% 5°¢ No -
Arsenic 1.8 (<BG) 20° 20°¢ 20° No --
Barium 59.9 (<BG) 5,600 200 400 No --
Beryllium 0.14 (<BG) 10479 LS 1.51°¢ No --
Cadmium © 0.16 (<BG) 13.9° 0.81° 0.81° No =
Chromium (total) 5.8 (<BG) 80,000 18.5¢ 18.5° No --
Cobalt 10.5 (<BG) 24 59 a5 No =
Copper 15.5 (<BG) 2,960 59.2 22.0° No -~
Hexavalent chromium * 0.250 2 4.8 2 No -
Lead 8.3 (<BG) 353 10.2° 10.2° No -~
Manganese 309 (<BG) 3,760 512°¢ S12E No =
Mercury 0.014 (<BG) 24 0.33¢ 0.33° No --
Molybdenum ® 0.44 400 8 = No =
Nickel 8.7 (<BG) 1,600 19.1¢ 274 No --
Vanadium 81.7 (<BG) 560 85.1°¢ =3 No =
Zinc 52.8 (<BG) 24,000 480 67.8°¢ No -

RAGs obtained from the 100 Areca RDR/RAWP (DOE-RL 2009¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 Arca RDR/RAWP (DOE-RL 2009c¢).

¢ Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Mcthod B
for air quality) and an airborne particulate mass loading rate of 0.0001 o/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

¢ Hanford Site-specific background value is not available. Value used is from Narural Background Soil Metals Concentrations in

Washington State (Ecology 1994).

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

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

RAG = remedial action goal

RDR/RAWP = remedial design report/remedial action work plan

RESRAD = RESidual RADioactivity (dose model)

WAC = Washington Administrative Code

&

- = not applicable

AWQC = ambient water quality criteria
BG = background

COC = contaminant of concern

COPC = contaminant of potential concern
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Table 17. Comparison of Contaminant Concentrations to Remedial Action Goals for

100-D-30/100-D-104 Overburden/Layback Soil (120DL3) Placed in the

120-D-1 Waste Site Excavation (Lift 3, ~24 ft).

s Remedial Action Goals® Do the
Sﬁ:;:l:::lllzr Soil Cleanup | Soil Cleanup lll):s::llfs | Results
COC/COoPrC Result Direct Level for Level for Exceed Pass
Exposure | Groundwater River RESRAD
(mg/kg) P RAGs?
Protection Protection " | Modeling?
Arsenic 1.4 (<BG) 20° 20°¢ 20° No --
Barium 63.0 (<BG) 5,600 200 400 No --
Beryllium 0.10 (<BG) 10.4¢ 1.51°¢ 5] No --
Cadmium ° 0.054 (<BG) 13.9¢ 0.81° 081° No -
Chromium (total) 5.0 (<BG) 80,000 18.5° 18.5°¢ No --
Cobalt 7.7 (<BG) 24 15.7° 2 No =
Copper 13.1 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium £ 0.250 o™ 4.8 2 No --
Lead 2.5 (<BG) 353 10.2° 10.2°¢ No --
Manganese 265 (<BG) 3,760 512° 512° No -
Molybdenum ® 0.27 400 8 ¥ No ==
Nickel 8.2 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 59.5 (<BG) 560 85.1° = No --
Zinc 38.0 (<BG) 24,000 480 67.8° No --

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

® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730(3][a][iii] [1996], [Method B for
surface waters]).

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

-- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan

BG = background RESRAD = RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 18. Comparison of Contaminant Concentrations to Remedial Action Goals for
100-D-30/100-D-104 Overburden/Layback Soil (OBVL1) Placed in the
100-D-73/100-D-76 Waste Site Excavation (Lift 1, ~8 ft).

Statistical or Remed‘lal Action Goals' Do the Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
coc/corc Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
&g Protection Protection ) Modeling?
Arsenic 2.5 (<BG) 20° 20° 20°¢ No --
Barium 64.6 (<BG) 5,600 200 400 No --
Beryllium 0.26 (<BG) 1047 WG 151" No =
Boron °© 1.1 7,200 320 -t No --
Cadmium * 0.12 (<BG) 13.9°¢ 0.81° 0.81° No -~
Chromium (total) 7.5 (<BG) 80,000 18.5° 18.5° No =
Cobalt 8.6 (<BG) 24 i = No =
Copper 16.3 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium ° 0.293 21 4.8 2 No --
Lead 8.6 (<BG) 353 10.2° 10.2° No --
Manganese 317 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.022 (<BG) 24 0.33° 0.33° No -
Molybdenum © 0.37 400 8 == No =
Nickel 10.2 (<BG) 1,600 19.1°¢ 274 No -
Vanadium 57.6 (<BG) 560 Bsul =k No -
Zinc 42.7 (<BG) 24,000 480 67.8° No -

RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009¢) unless otherwise noted.

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment C

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) 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 Narural Background Soil Metals Concentrations in
Washington State (Ecology 1994).

- = not applicable

AWQC = ambient water quality criteria

BG = background

COC = contaminant of concern

COPC = contaminant of potential concern

b

"

&

-

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 19. Comparison of Contaminant Concentrations to Remedial Action Goals for
100-D-30/100-D-104 Overburden/Layback Soil (OBVL2) Placed in the
100-D-73/100-D-76 Waste Site Excavation (Lift 2, ~ 8-16 ft).

Statistical or Remed-ial Action Goals.a Do the Do the
Y - Soil Cleanup | Soil Cleanup Results Results
COC/COPC Result Direct Level for Level for Pass
esult . Exceed
(mg/ks) Exposure Groundw:ater Rlvet: RAGs? RESR.AD
Protection Protection Modeling?
Arsenic 2.3 (<BG) 20°¢ 20°¢ 20° No =
Barium 61.6 (<BG) 5,600 200 400 No --
Beryllium 0.27 (<BG) 10.4° 1.51° M5 No =
Cadmium ° 0.099 (<BG) 13.9¢ 0.81° 081° No --
Chromium (total) 6.8 (<BQG) 80,000 18.5¢ 18.5° No --
Cobalt 8.2 (<BG) 24 55 -t No -
Copper 14.9 (<BG) 2,960 59.2 22.0°¢ No -
Hexavalent chromium # 0.181 e 4.8 2 No -
Lead 3.4 (<BG) 353 10.2°¢ 10.2¢ No -
Manganese 300 (<BG) 3,760 512°¢ 512°¢ No --
Mercury 0.0083 (<BG) 24 0.33° 0.33° No -
Molybdenum * 0.36 400 8 = No =
Nickel 8.5 (<BG) 1,600 19.1° 27.4 No -
Vanadium 65.3 (<BG) 560 85.1¢ i No =
Zinc 43.4 (<BG) 24,000 480 67.8° No -

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c¢).
® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F
(Calculation 0100D-CA-V0537).

¢ Where cleanup levels are less than background, cleanup fevels default to background per WAC 173-340-700(4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][ii1] [1996], [Method B for
surface waters}).

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

RAG = remedial action goal

RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

WAC = Washington Administrative Code

-- = not applicable

AWQC = ambient water quality criteria
BG = background

COC = contaminant of concern

COPC = contaminant of potential concern
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Table 20. Comparison of Contaminant Concentrations to Remedial Action Goals for the

100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OBVLI)

(West Lift) (Lift 1,~ 0 to 8 ft).

i Remedial Action Goals* Do the
Sﬁ:i:ﬁ'ﬂ‘l" Soil Cleanup | Soil Cleanup 3:53‘; Results
COC/COPC Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection ’ Modeling?
Arsenic 2.1 (<BG) 20° 20° 20°¢ No --
Barium 59.6 (<BG) 5,600 200 400 No --
Beryllium 0.15 (<BG) 104° 1.51° 1.51° No --
Cadmium ° 0.26 (<BG) 13.9° 0.81° 081° No -
Chromium (total) 6.7 (<BG) 80,000 18.5° RS No --
Cobalt 8.9 (<BG) 24 15.7* =¥ No =
Copper 14.5 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium * 0.211 W 4.8 2 No --
Lead 3.0 (<BG) 353 10.2° 10.2°¢ No -
Manganese 286 (<BG) 3,760 512°¢ 512°¢ No --
Mercury 0.0080 (<BG) 24 0.33¢ 033° No -
Molybdenum ® 0.23 400 8 | No --
Nickel 10.3 (<BG) 1,600 19.1° 274 No --
Vanadium 65.8 (<BG) 560 85.1° = No --
Zinc 44.6 (<BG) 24,000 480 67.8°¢ No -

b

(Calculation 0100D-CA-V0537).

o

RAGs obtained from the 100 Areca RDR/RAWP (DOE-RL 2009¢).
95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

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

" No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

4

AWQC = ambient water quality criteria
BG = background
cocC

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730(3](a][iii] [1996], [Method B for
surface waters]).

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

RAG = remedial action goal

RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

WAC = Washingron Adminisirative Code

= not applicable

= contaminant of concern

COPC = contaminant of potential concern
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Table 21. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OBVL2)
(West Lift) (Lift 2, ~ 8 to 16 ft).

s Remedial Action Goals*® Do the
Statistical or . ; Do the
T — Soil Cleanup | Soil Cleanup Results Results
COoC/corcC Result Direct Level for Level for Exceed Pass
(mg/ke) Exposure | Groundwater River RAGs? RESRAD
gxe Protection Protection ) Modeling?
Arsenic 1.6 (<BG) 20° 20° 20° No -
Barium 64.2 (<BG) 5,600 200 400 No --
Beryllium 0.10 (<BG) 104°% 5% 1.57.6 No =
Cadmium * 0.14 (<BG) 13.9¢ 0.81° 0.81° No -
Chromium (total) 4.3 (<BG) 80,000 18.5°¢ 18.5°¢ No --
Cobalt 10.6 (<BG) 24 15575 - No -
Copper 16.3 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium * 0.204 i 4.8 2 No --
Lead 2.8 (<BG) 353 10.2° 10.2° No --
Manganese 311 (<BG) 3,760 512° SURAE No
Mercury 0.011 (<BG) 24 0.33° 033° No --
Molybdenum ® 0.29 400 8 g No =
Nickel 7.8 (<BG) 1,600 19.1° 27.4 No --
Vanadium 81.9 (<BG) 560 85.1° -t No
Zinc 52.0 (<BG) 24,000 480 67.8° No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c¢).

b

(Calculation 0100D-CA-V0537).
¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

Washingiton State (Ecology 1994).

Hanford Site-specific background valuc is not available. Value used is from Natural Background Soil Merals Concentrations in

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

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

- = not applicable

AWQC = ambient water quality criteria

BG = background

COC = contaminant of concern
COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code
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Table 22. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OBL1E)
(East Lift) (Lift 1, ~ 0 to 8 ft).

Statistical or Remed.ial Action Goals.a Do the Do the
Y, Soil Cleanup | Soil Cleanup Results | Results
‘COC/COPC R b Direct Level for Level for Pass
esult b Exceed
(mg/kg) Exposure Groundvs:ater Rlvef RAGs? RESR‘AD
Protection Protection Modeling?
Arsenic 2.1 (<BG) 20°¢ 20°¢ 20° No -~
Barium 57.9 (<BG) 5,600 200 400 No --
Beryllium 0.16 (<BG) 10.4¢ 1.51° 1.51°¢ No
Boron ¢ 1.4 7,200 320 -1 No -
Cadmium © 0.17 (<BG) 13.9¢ 0.81° 0.81° No --
Chromium (total) 6.1 (<BG) 80,000 18.5°¢ 18.5°¢ No --
Cobalt 7.2 (<BG) 24 15.7° =i No --
Copper 13.3 (<BG) 2,960 59.2 22.0° No --
| Hexavalent chromium ° 0.309 73 e 4.8 _ 2 No --
‘ Lead 3.5 (<BG) 353 10.2°¢ 10.2°¢ No --
Manganese 261 (<BG) 3,760 512° 512°¢ No --
| Mercury 0.010 (<BG) 24 0.33° 0.33° No --
| Molybdenum ° 0.24 400 8 £ No =
‘ Nickel 9.1 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 40.0 (<BG) 560 oL ¥ No =
Zinc 33.5 (<BG) 24,000 480 67.8° No --

a

b

]

LS

AWQC = ambient water quality criteria
BG
cocC

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

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The.
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Scction 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’® (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) 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 Nanural Background Soil Metals Concentrations in
Washington State (Ecology 1994).

= not applicable RAG = remedial action goal
RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

WAC = Washington Administrative Code

background
contaminant of concern

COPC = contaminant of potential concern
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Table 23. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OBEVL?2)
(East Lift) (Lift 2, ~ 8 to 16 ft).

e Remedial Action Goals* Do the
Sﬁ:;g;ﬂﬂ‘:r Soil Cleanup | Seil Cleanup 3;::; Results
coc/corcC Result” Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
gke Protection Protection ) Modeling?
Arsenic 2.4 (<BG) 20° 20°¢ 20°¢ No --
Barium 63.2 (<BG) 5,600 200 400 No --
Beryllium 0.48 (<BG) 10.49 1.51°¢ 151° No --
Cadmium ° 0.10 (<BG) 13.99 0.81° 0.81° No --
Chromium (total) 5.8 (<BG) 80,000 18.5° 18.5° No =
Cobalt 7.8 (<BG) 24 15.7°¢ =X No =
Copper 12.2 (<BG) 2,960 59.2 22.0¢ No -~
Hexavalent chromium & 0.160 ) Wi 4.8 2 No -
Lead 2.2 (<BG) 353 10.2° 10.2° No --
Manganese 286 (<BG) 3,760 512°¢ 512°¢ No -
Molybdenum ® 0.38 400 8 =¥ No =
Nickel 8.0 (<BG) 1,600 19.1° 27.4 No --
Vanadium 56.6 (<BG) 560 85.1° = No --
Zinc 38.4 (<BG) 24,000 480 67.8° No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c).
95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F
(Calculation 0100D-CA-V0537).

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Carcinogenic cleanup level calculated based on the inhalation exposure pdthway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’® (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

Washington State (Ecology 1994).

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

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

- = not applicable

AWQC = ambient water quality criteria

BG = background
coC

= contaminant of concern

COPC = contaminant of potential concern

RAG

= remedial action goal

RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites

= RESidual RADioactivity (dose model)
= Washington Administrative Code
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Table 24. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 100-D-30/100-D-104 Overburden/Layback Soil Stockpile 3 (OB3VL1)
(Lifte 1, ~ 0 to 8 ft).

s Remedial Action Goals* Do the
Slt\?[:i::lc::lln(:r Soil Cleanup | Seil Cleanup g:s:ll;; Results
COocC/corcC Result® Direct Level for Level for - Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
g Protection Protection ) Modeling?
Arsenic 1.7 (<BG) 20°¢ 20°¢ 20°¢ No --
Barium 67.0 (<BG) 5,600 200 400 No --
Beryllium 0.28 (<BG) 10.4° 1.51°¢ 1.51° No --
Cadmium ° 0.17 (<BG) 13.99 0.81° 0.81° No --
Chromium (total) 4.7 (<BG) 80,000 18.5° 18.5° No --
Cobalt 10.7 (<BG) 24 15.7°¢ o No -
Copper 17.4 (<BG) 2,960 59.2 22.0°¢ No -=
Lead 3.2 (<BG) 353 10.2°¢ 10.2° No --
Manganese 322 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.016 (<BG) 24 0.33° 0.33° No --
Molybdenum © 0.33 400 8 =4 No --
Nickel 9.4 (<BG) 1,600 19.1¢ 27.4 No --
Vanadium 85.4 560 85.1° - Yes Yes"
Zinc 53.5 (<BG) 24,000 480 67.8° No -

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

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in

Washington State (Ecology 1994).

* No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).

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

" Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009c¢), the residual

concentrations of vanadium are not expected to migrate vertically in 1,000 ycars based on the vanadium distribution coefficient

of 1,000 mL/g. Therefore, residual concentrations of vanadium in Lift | of this overburden/layback soil stockpile are predicted
to be protective of groundwater and the Columbia River and there is no restriction on the depth of placement of this material
when used as backfill of a waste site.

b

(=9

o

-- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 25. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 100-D-30/100-D-104 Overburden/Layback Soil Stockpile 3 (OB3VL2)

(Lift 2, ~ 8 to 16 ft).

Stafistical or Remed‘ial Action Goals.a Do the Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
COC/COPC R b Direct Level for Level for Pass
esult A Exceed
(mg/kg) Exposure Groundv&"ater Rwen: RAGs? RESR.AD
Protection Protection Modeling?
Arsenic 2.2 (<BG) 20° 20°¢ 20° No --
Barium 69.2 (<BG) 5,600 200 400 No --
Beryllium 0.19 (<BG) 104°¢ 1.51° 151° No --
Cadmium ° 0.15 (<BG) 13.9°¢ 0.81° 0.81° No -
Chromium (total) 9.9 (<BG) 80,000 18.5°¢ 18.5° No -
Cobalt 9.6 (<BG) 24 55 = No -
Copper 14.6 (<BG) 2,960 59.2 22.0° No -
Hexavalent chromium & 0.228 i 4.8 2 No --
Lead 3.8 (<BG) 353 10.2° 10.2° No --
Manganese 307 (<BG) 3,760 512° 512°¢ No --
Mercury 0.0095 (<BG) 24 0.33° 0.33° No --
Molybdenum & 0.27 400 8 - No =
Nickel 13.1 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 73.7 (<BG) 560 85.1° o No --
Zinc 48.2 (<BG) 24,000 480 67.8°¢ No --

? RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c).
® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).
¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700¢4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997]).

Washington State (Ecology 1994).

Hanford Site-specific background value is not available. Value used is from Nawural Background Soil Metals Concentrations in

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3]{a][iii] {1996], [Method B for

surface waters]).

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

-- = not applicable

AWQC = ambient water quality criteria

BG = background
coc

= contaminant of concern

COPC = contaminant of potential concern

RAG

= remedial action goal

RDR/RAWP = remedial design report/remedial action work plan

RESRAD
WAC

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites

= RESidual RADioactivity (dose model)
= Washington Administrative Code
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Table 26. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OB3EVL1)
(Lift 1, ~ 0 to 8 ft).

| S Remedial Action Goals* Do the
Statistical or : = 1 Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
coc/corc Result ® Direct Level for Level for Exceed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 2.4 (<BG) 20° 20° 20°¢ No -~
Barium 86.3 (<BG) 5,600 200 400 No --
Beryllium 0.14 (<BG) 10.4¢ i ST No -
Cadmium ° 0.093 (<BG) 13.9¢ 0.81° 0.81° No --
Chromium (total) 13.1 (<BG) 80,000 18.5° 18.5°¢ No -
Cobalt 5.4 (<BG) 24 15.7°¢ =y No ==
Copper 13.6 (<BG) 2,960 59.2 22.0°¢ No -
Hexavalent chromium ® 1.37 Z1r 4.8 2 No --
Lead 3.7 (<BG) 353 10.2° 10.2° No --
Manganese 359 (<BG) 3,760 512°¢ SN2° No -
Mercury 0.0055 (<BG) 24 0.33° 0.33°¢ No --
Nickel 15.5 (<BG) 1,600 19.1°¢ 27.4 No --
Vanadium 32.1 (<BG) 560 85.1° = No --
Zinc 31.2 (<BG) 24,000 480 67.8°¢ No --

a

b

g

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

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels arc less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).

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

- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD  =RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Wushington Administrative Code

COPC = contaminant of potential concern
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Table 27. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Overburden/Layback Soil Stockpile (OB3EVL2)
(Lift 1, ~ 8 to 16 ft).

Statistical or Remed.ial Action Goals'a Do the Do the
i ar— Soil Cleanup | Soil Cleanup Results Results
COC/COPC R b Direct Level for Level for Pass
esult A Exceed
(mg/kg) Exposure Groundeater Rlver_ RAGs? RESR‘AD
Protection Protection Modeling?
Arsenic 1.9 (<BG) 20°¢ 20° 20° No -
Barium 64.4 (<BG) 5,600 200 400 No -~
Beryllium 0.034 (<BG) 10.4° 1.51° 1.51° No -~
Cadmium ° 0.077 (<BG) 13.99 0.81° 0.81° No --
Chromium (total) 10.1 (<BG) 80,000 18.5°¢ 18.5° No --
Cobalt 7.4 (<BG) 24 ik P No =
Copper 13.1 (<BG) 2,960 59.2 22.0°¢ No --
Hexavalent chromium 0.322 Z21* 4.8 2 No -
Lead 3.4 (<BG) 353 10.2° 10.2°¢ No --
Manganese 295 (<BG) 3,760 512°¢ 512° No --
Nickel 14.2 (<BG) 1,600 19.1° 27.4 No --
Vanadium 54.5 (<BG) 560 85.1° =% No =
Zinc 38.8 (<BG) 24,000 480 67.8¢ No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009¢).
® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

(Calculation 0100D-CA-V0537).
© Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’® (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).
Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals Concentrations in
Washington State (Ecology 1994).
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).
& No Hanford Site-specific or Washington State background value is available.

RAG = remedial action goal

RDR/RAWP = remedial design report/remedial action work plan
RESRAD = RESidual RADioactivity (dose model)

WAC = Washington Administrative Code

]

-- = not applicable

AWQC = ambient water quality criteria
BG = background

COC = contaminant of concern

COPC = contaminant of potential concern

Remaining Sites Verification Package for the 100-D-30 and 100-D-104 Waste Sites 55




Attachment to Waste Site Reclassification Form 2009-049 and 2014-119 Rev. 0

Table 28. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 Overburden/Layback Soil Stockpile (183DVL1) Placed in the
South Portion of the 183-D Clearwell (Lift 1, ~ 8 to 16 ft).

o Remedial Action Goals*® Do the
Sﬁ:z?::llrsr Soil Cleanup | Soil Cleanup lll)gsrlllltes Results
COocC/CcoPC Result ® Direct Level for Level for Exceed | Pass
(mg/kg) Exposure | Groundwater River RAGs? RESM
Protection Protection Modeling?
Arsenic ~ 2.9 (<BG) 2 20° 20° No --
Barium 75.5 (<BG) 5,600 200 400 No --
Beryllium 0.11 (<BG) 104° | 5™ I No =
Cadmium © 0.16 (<BG) 1399 | 081° 0.81° No -
Chromium (total) 7.6 (<BG) 80,000 185°¢ 18.5°¢ No -
Cobalt 8.1 (<BG) 24 159 = No --
Copper 13.4 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium 0.221 ik 4.8 2 No -
Lead 4.0 (<BQG) 353 10.2°¢ 10.2° No -
Manganese 366 (<BG) 3,760 512°¢ 512¢ No -
Mercury 0.12 (<BG) 24 0.33° 033°¢ No --
Molybdenum 8 0.26 400 8 =F No ==
Nickel ' 10.2 (<BQG) 1,600 | 19.1¢ 27.4 No --
Vanadium | 65.8 (<BG) 560 85.1° ==’ No =
Zinc 42.9 (<BG) 24,000 480 67.8° No --

a

b

=

g

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

95% upper confidence limit or maximum value, depending on data censorship, as describedin Attachment F

(Calculation 0100D-CA-V0537).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has becn 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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m*® (Hanford Guidance for Radiological Cleanup
[WDOH 1997]).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for
surface waters]).

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

- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD = RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrarive Code

COPC = contaminant of potential concern
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Table 29. Comparison of Maximum Contaminant Concentrations to Remedial Action
Goals for the 100-D-83:5 Focused Verification Samples.

Remedial Action Goals*® Do the Do the
Maximum Seil Cleanup | Soil Cleanup Results Results
COPC Result Direct Level for Level for Bt Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection - Modeling?
Arsenic 2.6 (<BG) 20° 20° 20° No --
Barium 95.2 (<BG) 5,600 200 400 No --
Beryllium 0.27 (<BG) 104° 1.51° 151° No =
Chromium (total) 5.0 (<BG) 80,000 18.5° 18.5° No -
Cobalt 11.2 (<BG) 24 15.7°¢ --° No --
Copper 17.9 (<BG) 2.960 59.2 220° No —
Hexavalent chromium 0.197 e 4.8 2 No --
Lead 2.9 (<BG) 353 i 102° No =
Manganese 318 (<BG) 3,760 512° 512°¢ No --
Molybdenum © 0.37 400 8 --° No -
Nickel 8.1 (<BG) 1,600 19.1° 274 No =
Vanadium 97.9 560 85.1° --° Yes Yes ®
Zinc 63.0 (<BG) 24,000 480 67.8° No --
Chloride 4.7 (<BG) - 25,000 = No --
Nitrogen in nitrate 0.96 (<BG) 128,000 1,000 2,000 No --
Sulfate 7.6 (<BG) = 25,000 =5 No e

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

b

(Calculation 0100D-CA-V0543).

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c¢).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Mcthod B

for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup

[WDOH 1997)).

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a]{iii] [1996], [Method B for

surface waters]).

s =y

No Hanford Site-specific or Washington State background value is available.
Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009c), the residual

concentrations of vanadium are not expected to migrate vertically in 1,000 years based on the vanadium distribution coefficient
of 1,000 mL/g. Therefore, residual concentrations of vanadium in the focused samples for the 100-D-83:5 excavation are
predicted to be protective of groundwater and the Columbia River and there is no restriction on the depth of placement of this

material when used as backfill of a waste site.

-- = not applicable
AWQC = ambient water
BG = background

COPC = contaminant o

quality criteria

f potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code
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Table 30. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30/100-D-104 SPA 2 Statistical Verification Samples.

Statistical or RTm;d'ial Action Goals-a Do the Do the
Maximum oil Cleanup | Soil Cleanup Results Results
coc/corC Result ® Direct Level for Level for Exceed Pass
(mg/ke) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Arsenic 3.1 (<BG) 20°¢ 20°¢ 20° No -
Barium 79.5 (<BG) 5,600 200 400 No -
Beryllium 0.28 (<BG) 10.4° 1.51° 1.51° No --
Boron © 3.1 7,200 320 - No -
Cadmium * 0.091 (<BG) 13.9¢ 0.81° 0.81° No --
Chromium (total) 10.0 (<BG) 80,000 18.5¢ 18.5° No --
Cobalt 8.3 (<BG) 24 15.7¢ = No --
Copper 13.6 (<BQG) 2,960 59.2 22.0° No -
Hexavalent chromium ° 0.409 2.1 4.8 2 No -
Lead 6.2 (<BQG) 353 10.2° 10.2°¢ No --
Manganese 318(<BG) | 3,760 512° 512° No e
Mercury 0.013 (<BG) 24 0.33¢ [ 0.33° No -
Molybdenum ° 0.50 400 8 = No --
Nickel 10.8 (<BG) 1,600 19.1° 27.4 No --
Vanadium 58.1 (<BQG) 560 85.1°¢ B No --
Zinc 44.8 (<BG) 24,000 480 67.8° No -

* RAGs obtained from the 100 Arca RDR/RAWP (DOE-RL 2009c¢) unless otherwise noted.

® 95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment B.

“ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730{3][a][11i] [1996], [Method B for
surface waters]).

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

- n

v

- = not applicable RAG = remedial action goal

AWQC = ambient water quality criteria RDR/RAWP = remedial design report/remedial action work plan
BG = background RESRAD  =RESidual RADioactivity (dose model)

COC = contaminant of concern WAC = Washington Administrative Code

COPC = contaminant of potential concern
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Table 31. Comparison of Statistical Samples Contaminant Concentrations to Remedial
Action Goals for the Tier I1 100-D-30/100-D-104 Overburden/Layback

Soil Stockpiles Statistical Verification Samples *.

Remedial Action Goals" (mg/kg)

e a Does the Do the
Sﬁ:ig::ﬂ‘:r Soil Cleanup Clso:ll Maximum Results
COC/COPC e Direct Level for Leszl ;‘OI; Result Pass
Exposure | Groundwater = Exceed RESRAD
(mg/kg) P River
Protection : RAGs? Modeling?
Protection
Arsenic 2.1 (<BG) 20° 20¢ 20¢ No --
Barium 63.8 (<BG) 5,600 200 400 No =
Beryllium 0.24 (<BG) 104° 5L [ No =
Boron ' L5 7,200 320 o No 22
Cadmium ® 0.15 (<BG) 139°¢ 0.81°¢ 0.81° No =
Chromium (total) 6.6 (<BG) 80,000 18.5¢ 18.5¢ No —-
Cobalt 10.7 (<BG) 24 15.7¢ - No =
Copper 15.5 (<BG) 2,960 59.2 22.0° No -
Hexavalent chromium 0.257 PRI 4.8 2 No -~
Lead 3.1 (<BG) 353 10.2° 10.2° No =
Manganese 329 (<BG) 3,760 512¢ 512° No -
Mercury 0.021 (<BG) 24 0.33¢ 0.33° No =
Molybdenum * 0.38 400 8 NA No =
Nickel 11.0 (<BG) 1,600 19.1° 274 No =
Vanadium 79.7 (<BG) 560 85.1¢ NA No =
Zinc 51.3(<BG) | 24,000 480 67.8° No =
Chloride 3.3 (<BG) r 25,000 = No s
Nitrogen in nitrate 0.81 (<BG) 128,000 1,000 2,000 No --
hutrogen innitrateand | ¢ 56 (<BG) | 128,000 1,000 2,000 No .
Sulfate 7.2 (<BG) 25,000 ey No -

a

These Tier II overburden/layback soil stockpiles were previously presented in a backfill concurrence that was approved by

Ecology and DOE on May 16, 2013 (CCN 0635352, “Backfill Concurrence Checklist, 100-D Overburden Stockpiles from
the 100-D-30, 100-D-31:1, 100-D-31:12, 100-D-50:7, 100-D-100, and 100-D-104 Waste Sites™).
» RAGs obtained from the 100 Areca RDR/RAWP (DOE-RL 2009).

a o

Maximum or 95% UCL, depending on data censorship, as described in Appendix F (Calculation 0100D-CA-V0495).
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 2009).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway; WAC 173-340-750(3) (1996) using an

airborne particulate mass-loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup [WDOH 1997)).

-

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

Hanford Site-specific background value is not available. Value used is from Natural Background Soil Metals
Concentrations in Washington State (Ecology 1994).
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State

Department of Ecology Cleanup Levels and Risk Calculations database (Ecology 2014) or other databases to calculate

cleanup levels (WAC 173-340-730[3][a][iii], Ecology 1996 [Method B for surface waters]).

-- = not applicable
BG

RAG

= remedial action goal

= background RDR/RAWP = remedial design report/remedial action work
COC = contaminant of concern plan
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)
DOE  =U.S. Department of Energy UCL = upper confidence limit
Ecology = Washington State Department of Ecology WAC = Washington Administrative Code
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Table 32. Comparison of Statistical Samples Contaminant Concentrations to Remedial
Action Goals for the Tier 11 100-D-30/100-D-104 Overburden/Layback
Soil Stockpiles Statistical Verification Samples *.

Remedial Action Goals® (mg/k
’— Statistical or : ( gSo?l) Doe.s the DOREE
Wia gl Soil Cleanup Eleatitp Maximum Results
coc/corc Result ¢ Direct Level for Level for Result Pass
(mg/ke) Exposure | Groundwater River Exceed RESRAD
Protection : RAGs? Modeling?
Protection
Arsenic 2.4 (<BG) 20 20° 20° No =
Barium 59.8 (<BG) 5,600 200 400 No --
Beryllium 0.36 (<BG) 104° L5LE T I No =
Cadmium 0.18 (<BG) 13.9¢ 0.81° 0.81°¢ No =
Chromium (total) 8.7 (<BG) 80,000 1g5¢ 18.5° No -
Cobalt 9.2 (<BG) 24 B A No =
Copper 15.8 (<BG) 2,960 59.2 22.0" No =
Hexavalent chromium 0.340 248 48 2 No --
Lead 3.9 (<BG) 353 10.2¢ 10.2° No 2
Manganese 305 (<BG) 3,760 52" 512°¢ No --
Molybdenum " 0.29 400 8 i No =
Nickel 10.9 (<BG) 1,600 19.1° 27.4 No =
Vanadium 70.9 (<BG) 560 85.1¢ 52 No =
Zinc 44.1 (<BG) 24,000 480 67.8° No =
Chloride 3.3 (<BG) - 25,000 -t No =
Fluoride 0.85 (<BG) 4,800 96 400 No =
Nitrogen in nitrate 0.81 (<BG) 128,000 1,000 2,000 No --
turogeninnitateand | g 5 <BG) | 128,000 1,000 2,000 No =
Nitrogen in nitrite 0.66 8,000 100 200 No --
Sulfate 5.7 (<BG) - 25,000 -8 No -

* These Tier II overburden/layback soil stockpiles were previously presented in a backfill concurrence that was approved by

Ecology and DOE on May 16, 2013 (CCN 0635352, “Backfill Concurrence Checklist, 100-D Overburden Stockpiles from

the 100-D-30, 100-D-31:1, 100-D-31:12, 100-D-50:7, 100-D-100, and 100-D-104 Waste Sites™).

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

Maximum or 95% UCL, depending on data censorship, as described in Appendix F (Calculation 0100D-CA-V0495).

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne

particulate mass-loading rate of 0.0001 g/m*® (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

Hanford Site-specific background value is not available. Value used is from Narural Background Soil Metals

Concentrations in Washington State (Ecology 1994).

& No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State
Department of Ecology Cleanup Levels and Risk Calculations database (Ecology 2014) or other databases to calculate
cleanup levels (WAC 173-340-730[3][a][iii], Ecology 1996 [Method B for surface waters])." No Hanford Site-specific
or Washington State background value is available.

& & o

-- = not applicable RAG = remedial action goal

BG = background RDR/RAWP = remedial design report/remedial action work
COC = contaminant of concern plan

COPC = contaminant of potential concern RESRAD  =RESidual RADioactivity (dose model)
DOE =TU.S. Department of Energy UCL = upper confidence limit

Ecology = Washington State Department of Ecology WAC = Washington Administrative Code
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Table 33. Comparison of Contaminant Concentrations to Remedial Action Goals for the

100-D-104/100-D-50:7 Tier II SPA Statistical Verification Samples.

. Remed.ial Action Goals.a Do the Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
CcOC/CcOorC R b Direct Level for Level for Pass
esult g Exceed
(mg/kg) Exposure Groundvs:ater Rlvel: RAGs? RESR.AD
Protection Protection Modeling?

Arsenic 3.2 (<BG) 20° 20° 20°¢ No --
Barium 76.8 (<BG) 5,600 200 400 No --
Beryllium 0.58 (<BG 10.4°¢ 1.51° S No --
Boron ° 23 7,200 320 = No =
Cadmium © 0.099 (<BG) 13.9° 0.81° 081° No --
Chromium (total) 9.4 (<BG) 80,000 18.5° 18.5° No --
Cobalt 8.2 (<BG) 24 05 7 = No =
Copper 15.7 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium ° 0.347 ks 4.8 2 No --
Lead 10.7 353 10.2° 10.2° Yes Yes"
Manganese 375 (<BG) 3,760 512°¢ 512°¢ No -
Mercury 0.011 (<BG) 24 0.33°¢ 033°¢ No --
Molybdenum ° 0.28 400 8 =0 No =
Nickel 11.1 (<BG) 1,600 19.1° 27.4 No --
Vanadium 64.8 (<BG) 560 85.1° =" No --
Zinc 47.9 (<BG) 24,000 480 67.8° No --
4-4’-DDE 0.0036 2.94 0.0257 0.0033"' Yes Yes
4-4’-DDT 0.0055 2.94 0.0257 0.0033" Yes Yes"
Aroclor-1254 0.0055 0.5 0.017" 0.017' No --

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

b

(Calculation 0100D-CA-V0502).

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’ (Hanford Guidance for Radiological Cleanup
[WDOH 1997)).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) 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 2009c), the residual
concentrations of lead, 4-4’-DDE, and 4-4’-DDT are not expected to migrate more than 2 m (6.7 ft) vertically in 1,000 years
based on the contaminant (lead) with the lowest soil-partitioning K4 of 30 mL/g. The vadose zone underlying the soil below
this SPA is approximately 24 m (78.7 ft). Therefore, residual concentrations of lead, 4-4’-DDE, and 4-4’-DDT are predicted to
be protective of groundwater and the Columbia River. Note that DDE and DDT arc COPCs associated with the 100-D-50:7
waste site and not the 100-D-104 waste site.

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

&,

i

-- = not applicable Ka = distribution coefficient

AWQC = ambient water quality criteria RAG = remedial action goal

BG = background RDR/RAWP = remedial design report/remedial action work plan
COC = contaminant of concern RESRAD = RESidual RADioactivity (dose model)

COPC = contaminant of potential concern RDL = required detection limit

DDE = dichlorodiphenyldichloroethylene WAC = Washington Administrative Code

DDT = dichlorodiphenyltrichloroethane
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Table 34. Comparison of Contaminant Concentrations to Remedial Action Goals for the
100-D-30 Tier II SPA Statistical Verification Samples.

SRGRTE == Remed.ial Action Goals.“ Do the Do the
Mo iz Soil Cleanup | Soil Cleanup Results Results
COocC/CcOoPC Result ® Direct Level for Level for Exceed Pass
(ng/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Antimony 1.1 (<BG) 32 5¢ 5¢ No -
Arsenic 3.3 (<BG) 20°¢ 20° 20° No ==
Barium 80.3 (<BG) 5,600 200 400 No --
Beryllium 0.064 (<BG) 104° 1S 151° No --
Boron ° 9.2 7,200 320 ==t No --
Cadmium ¢ 0.13 (<BG) 13.9¢ 0.81° 0.81° No -
Chromium (total) 11.7 (<BG) 80,000 18.5°¢ 18.5° No --
Cobalt 9.1 (<BG) 24 {I5:%" S5 No =
Copper 15.5 (<BG) 2,960 59.2 22.0° No --
Hexavalent chromium ° 0.701 B 4.8 2 No -
Lead 3.8 (<BG) 353 10.2° 10.2° No -~
Manganese 316 (<BG) 3,760 512°¢ 512° No ==
Mercury 0.027 (<BG) 24 0.33° 033° No --
Molybdenum ° 0.26 400 8 Fha No =
Nickel 11.1 (<BG) 1,600 19.1°¢ 274 No --
Silver 0.22 (<BG) 400 ‘ 8 0.73°¢ No --
Vanadium 53.1 (<BG) 560 85.1¢ = No --
Zinc 43.8 (<BG) 24,000 480 67.8° No --

* RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009c¢).

b

(Calculation 0100D-CA-V(0505).

)

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (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 2009c¢).

4 Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m® (Hanford Guidance Jfor Radiological Cleanup
[WDOH 1997)).

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

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 2014) 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).

- = not applicable

AWQC = ambient water quality criteria
BG = background

COC = contaminant of concern

COPC = contaminant of potential concern

- ®

o3

RAG = remedial action goal

RDR/RAWP = remedial design report/remedial action work plaii
RESRAD = RESidual RADioactivity (dose model)

WAC = Washington Administrative Code
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Table 35. Comparison of Contaminant Concentrations to Remedial Action Goals for the
Two Small 100-D-30 Tier III SPA Statistical Verification Samples.

Statistieal oF Remed.ial Action Goals-a Do the Do the
Maximum Soil Cleanup | Soil Cleanup Results Results
COC/CcoPrC Resul¢ ® Direct Level for Level for Exaed Pass
(mg/kg) Exposure | Groundwater River RAGs? RESRAD
Protection Protection Modeling?
Antimony 0.61 (<BG) 32 5% Sk No -
Arsenic 2.9 (<BG) 20°¢ 20°¢ 20° No -
Barium 100 (<BG) 5,600 200 400 No -
Boron ° 7.6 7,200 320 =" No =
Cadmium " 0.074 (<BG) 13.98 0.81° 0.81° No --
Chromium (total) 9.0 (<BG) 80,000 18.5° 18.5° No --
Cobalt 7.0 (<BG) 24 15.7°¢ --¢ No --
Copper 20.2 (<BG) 2,960 59.2 22.0° No -
Hexavalent chromium ° 0.371 ILE 4.8 2 No -
Lead 4.5 (<BG) 353 10.2°¢ 10.2° No --
Manganese 313 (<BG) 3,760 512°¢ 512° No -
Mercury 0.019 (<BG) 24 0.33° 0.33° No -
Molybdenum ° 0.61 400 8 =¥ No =
Nickel 10.6 (<BG) 1,600 19.1° 27.4 No --
Silver 0.24 (<BQ) 400 8 0.73°¢ No --
Vanadium 54.0 (<BG) 560 85.1°¢ --° No --
Zinc 42.1 (<BG) 24,000 480 67.8°¢ No --

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

b

(Calculation 0100D-CA-V0505).

Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009c).

o

o

No Hanford Site-specific or Washington State background value is available .
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

95% upper confidence limit or maximum value, depending on data censorship, as described in Attachment F

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in

Database (Ecology 2014) or other databases to calculate cleanup levels (WAC 173-340-730[3][a][iii] [1996], [Method B for

surface waters]).

~

Washington State (Ecology 1994)..
& Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750(3) (1996), (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m’® (Hanford Guidance for Radiological Cleanup

[WDOH 1997}).
- = not applicable

AWQC = ambient water quality criteria

BG = background
cocC

= contaminant of concern

COPC = contaminant of potential concern

RAG

RESRAD
WAC

= remedial action goal
RDR/RAWP = remedial design report/remedial action work plan

= RESidual RADioactivity (dose model)

= Washington Administrative Code
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VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that contaminant concentrations at the 100-D-30 and 100-D-104
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 2009c).

Attainment of Nonradionuclide RAGs

Tables 5 through 35 compare the cleanup verification samples for the 100-D-30 and 100-D-104
waste sites decision units to the applicable soil RAGs for direct exposure, protection of
groundwater, and protection of the Columbia River. All COCs and COPCs were quantified
below direct exposure RAGs. All COCs/COPCs were quantified below groundwater and/or
river protection soil RAGs with the exception of lead, dichlorodiphenyldichloroethylene (DDE),
and dichlorodiphenyltrichloroethane (DDT) that were detected in one decision unit, a Tier II
SPA that was used to stage waste from the 100-D-104 and the 100-D-50:7 waste site
remediation; vanadium detected in one overburden/layback soil stockpile decision unit; and
selenium detected in three decision units. In all instances, RESidual RADioactivity (RESRAD)
modeling, as discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009c¢), predicts
that residual concentrations of these constituents will be protective of groundwater and the
Columbia River. Specifically:

e Lead, DDE, and DDT were detected in one of the Tier Il SPAs. They are not expected to
migrate more than 2 m (6.6 ft) vertically in 1,000 years (based on the contaminant having the
lowest distribution coefficient [Kq], lead with a K4 of 30 mL/g). The vadose zone beneath
this SPA is approximately 24 m (72 ft) thick.

e Vanadium detected in one of the overburden/layback soil stockpiles and in one of the
100-D-83:5 waste site focus samples has a K4 of 1,000 mL/g and is not predicted to migrate
vertically in 1,000 years. Therefore, this soil may be used for waste site backfill at any depth
above the groundwater table.

¢ Selenium that was detected in one SPA and in decision units 2 and 3, having a Kqof 5 mL/g,
1s not expected to migrate more than 15 m (49.2 ft) vertically in 1,000 years. With the
exception of decision unit 3, the vadose zone below these selenium detections is 15.5 m
(50.9 ft) thick or greater. Even though the vadose zone underlying the soil below decision
unit 3 1s approximately 14 m (45.9 ft), the residual concentration of selenium in decision
unit 3 1s believed to be protective of groundwater and the Columbia River. This is because
selenium was only detected in two samples at 1.1 mg/kg, slightly above the selenium river
protection RAG of 1.0 mg/kg. Furthermore, selenium was not detected in any of the
verification samples that were collected from decision units 5 and 7 that are at depths lower
in the vadose zone than decision unit 3.

Therefore, residual concentrations of lead, selenium, and vanadium (and DDE and DDT

associated with 100-D-50:7) are predicted to be protective of groundwater and the
Columbia River.
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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-30 and 100-D-104 waste sites is included in
the 95% UCL calculations provided in Appendix F of this remaining sites verification package,
where half or more of the data set was detected. The results of this evaluation indicate that
residual COPC concentrations pass the three-part test in comparison against applicable RAGs
with the exception of the following:

e Lead detected in the 100-D-50:7/100-D-104 Tier Il SPA fails the first and third part of the
three-part test

e Lead detected in two overburden/layback decision units fails one or more of the three-part
test

¢ Vanadium detected in three overburden/layback decision units fails one or more of the
three-part test.

In all instances, RESRAD modeling, as discussed in “Attainment of NonRadionuclide RAGs”
(above) and in Appendix C of the 100 area RDR/RAWP (DOE-RL 2009c), predicts residual
concentrations of these constituents are protective of groundwater and the Columbia River.

An additional application of the three-part test is included for the statistical data sets that default
to the maximum because less than half of the data set was detected. The results of this
evaluation indicate that residual COPC concentrations pass the three-part test in comparison
against applicable RAGs with the exception of the following:

e DDE and DDT fail the first part of the three-part test because they were detected slightly
above the river protection RAG in one sample collected from the Tier Il SPA that was used
to stage waste from the 100-D-104 and the 100-D-50:7 waste site remediation

e Selenium fails one or more of the three-part test for two excavation decision units and one
SPA decision unit.

However, based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP

(DOE-RL 2009¢), the residual concentration of these contaminants are predicted to be protective
of groundwater and the Columbia River.
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Nonradionuclide Direct Contact Hazard Quotient and
Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazald 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-30 and
100-D-104 Waste sites, 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 1.9 x 10™, which is less than 1.0. The individual carcinogenic rlsk values for the
carcinogenic constltuents detected above background are less than 1 x 10, and the cumulative
carcinogenic risk value is 6.5 x 10”7, which is less than 1 x 10”. These values are conservative
and represent the highest calculated value for all the decision units. The 100-D-30 and
100-D-104 waste sites meet the requirements for the direct contact hazard quotient and excess
carcinogenic risk as identified in the 100 Area RDR/RAWP (DOE-RL 2009c).

Nonradionuclide Groundwater Hazard Quotient and
Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 100-D-30 and 100-D-104 waste sites included a
calculation of the hazard quotient and carcinogenic (excess cancer) risk values for groundwater
protection for nonradionuclides. The requirements include an individual and cumulative hazard
quotient of less than 1.0, an individual excess carcinogenic risk of less than 1 x 10'6, and a
cumulative excess carcinogenic risk of less than 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. All individual hazard quotients
for noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for
groundwater protection for nonradionuclides at the 100-D-30 and 100-D-104 waste sites is

6.6 x 10", which is less than 1.0. No carcinogenic constituents met the criteria for groundwater
protection evaluation at the 100-D-30 and 100-D-104 waste sites; therefore, no calculations of
excess carcinogenic risk were performed. Therefore, nonradionuclide risk requirements related
to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2013h, 20131, 2014e, 2014f, and 2014g), the field logbooks (WCH 2013a, 2013b, 2013c,
2013d, 2013e, 2013f, 2014a, 2014b, and 2014c) 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-30 and 100-D-104 waste sites 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 WCH
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project-specific database for data evaluation prior to archival in HEIS and are summarized in
Appendix F. The detailed DQA is presented in Appendix H.

SUMMARY FOR INTERIM CLOSURE

The 100-D-30 and 100-D-104 waste sites have been evaluated in accordance with the Remaining
Sites ROD (EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2009¢). Verification sampling
was performed, and the analytical results indicate that the residual concentrations of
COCs/COPCs at the site meet the remedial action objectives for direct exposure, groundwater
protection, and river protection.

In accordance with this evaluation, the verification sampling results support a reclassification of
the 100-D-30 and 100-D-104 waste sites 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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