N101473

WASTE SITE RECLASSIFICATION FORM

Operable Unit: 300-FF-2 Control No.: 2011-106
Waste Site Code(s)/Subsite Code(s):
300-219, 300-224, 333 WSTF

Reclassification Category: Interim Final []

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

Approvals Needed: DOE [X Ecology [ EPA X

Description of current waste site condition:

The 300-219, 300-224, and 333 WSTF waste sites are part of the 300-FF-2 Operable Unit. The 300-219 waste site
consists of the transfer lines inside the 300-224 Waste Acid Treatment System (WATS) trench. The 300-224 WATS
trench ran between the 313 Building, the 303-F Building, the 311 Tank Farm, the 333 Building, the 334-A Building, and
the 334 Tank Farm. The 333 WSTF waste site is located on the west side of the former 333 Building. This site was an
above-grade tank farm containing three cylindrical tanks that stood upright within a concrete containment basin.

Remedial action at the 300-219, 300-224, and 333 WSTF waste sites was performed from December 4, 2009, to May 23,
2011, to meet remedial action objectives (RAOs) and remedial action goals (RAGs) of the Interim Action Record of
Decision for the 300-FF-2 Operable Unit, Hanford Site, Benton County, Washington (300-FF-2 ROD) U.S. Environmental
Protection Agency, Region 10, Seattle, Washington (EPA 2001). The waste sites were excavated to depths of 0.5 m

(1.6 ft) to over 1.5 m (4.9 ft) below ground surface, resulting in approximately 581 bank cubic meters (760 bank cubic
yards) of soil disposed at the Environmental Restoration Disposal Facility (ERDF) at the 200 Area of the Hanford Site.
The selected remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels,

(2) disposing of contaminated excavation materials at the ERDF, (3) demonstrating through verification sampling that
cleanup goals have been achieved, and (4) proposing the site for reclassification as Interim Closed Out.

Basis for reclassification:

Following remediation, verification sampling was conducted on August 25, 2011. The sample results were evaluated in
comparison to the RAGs. In accordance with this evaluation, the verification sampling results support a reclassification of
the 300-219, 300-224, and 333 WSTF waste sites to Interim Closed Out. The current site conditions achieve the RAGs
established by the 300-FF-2 ROD (EPA 2001) and the Remedial Design Report/Remedial Action Work Plan for the 300
Area, (300 Area RDR/RAWP) DOE/RL-2001-47, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richland, Washington (DOE-RL 2009). The results of verification sampling allow for industrial land use and also
demonstrate that the 300-219, 300-224, and 333 WSTF waste sites are protective of groundwater and the Columbia
River. The 300-219, 300-224, and 333 WSTF waste sites do not meet the RAOs and RAGs for unrestricted land use;
therefore, institutional controls to maintain industrial land use of the site are required. The basis for reclassification is
described in detail in the Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224,
WATS and U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 300-FF-2 Control No.: 2011-106
Waste Site Code(s)/Subsite Code(s):
300-219, 300-224, 333 WSTF

Project Manager comments:

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

The 300-219, 300-224, 333 WSTF waste sites do not meet the RAGs and RAOs for unrestricted land use; therefore,
institutional controls to maintain industrial land use of these sites are required as established in the 300-FF-2 ROD
(EPA 2001).
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REMAINING SITES VERIFICATION PACKAGE FOR THE 300-219, 300 AREA
WASTE ACID TRANSFER LINE; 300-224, WATS AND U-BEARING PIPING
TRENCH; 333 WSTF, WEST SIDE TANK FARM

EXECUTIVE SUMMARY

The 300-219, 300-224, and 333 WSTF waste sites are part of the 300-FF-2 Operable Unit. The
300-219 waste site consists of the transfer lines inside the 300-224 Waste Acid Treatment
System (WATS) trench. The 300-224 WATS trench ran between the 313 Building, the 303-F
Building, the 311 Tank Farm, the 333 Building, the 334-A Building, and the 334 Tank Farm.
The 333 WSTF waste site is located on the west side of the former 333 Building. This site was
an above-grade tank farm containing three cylindrical tanks that stood upright within a concrete
containment basin.

Remedial action at the 300-219, 300-224, and 333 WSTF waste sites was performed from
December 4, 2009, to May 23, 2011, to meet remedial action objectives (RAOs) and remedial
action goals (RAGs) of the Interim Action Record of Decision for the 300-FF-2 Operable Unit,
Hanford Site, Benton County, Washington (300-FF-2 ROD) (EPA 2001). The waste sites were
excavated to depths of 0.5 m (1.6 ft) to over 1.5 m (4.9 ft) below ground surface, resulting in
approximately 581 bank cubic meters (760 bank cubic yards) of soil disposed at the
Environmental Restoration Disposal Facility (ERDF) at the 200 Area of the Hanford Site. The
selected remedy involved (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavation materials at the ERDF,
(3) demonstrating through verification sampling that cleanup goals have been achieved, and
(4) proposing the site for reclassification as Interim Closed Out.

Following remediation, verification sampling was conducted on August 25, 2011. The results
indicated that the waste removal action achieved compliance with the RAOs and RAGs for the
300-219, 300-224, and 333 WSTF waste sites. A summary of the cleanup evaluation for the soil
results against the applicable criteria is presented in Table ES-1. The results of the verification
sampling are used to make reclassification decisions for the 300-219, 300-224, and 333 WSTF
waste sites in accordance with the TPA-MP-14 procedure in the Tri-Party Agreement Handbook

Management Procedures (DOE-RL 2007).

Table ES-1. Summary of Remedial Action Goals for the 300-219, 300-224, and 333 WSTF
Waste Sites. (2 Pages)

Regulatory
Requirement

Remedial Action Goals

Resuits

Remedial
Action
Objectives
Attained?

Direct Exposure —
Radionuclides

Attain less than or equal to
15-mrem/yr dose rate above
background over 1,000 years.

Maximum dose rate for the 300-219, 300-224, and 333
WSTF waste sites estimated using industrial generic
equivalence lookup values is 8.3 mrem/yr above '
background.

Yes

Direct Exposure —
Nonradionuclides

Attain individual COPC RAGs.

All individual COPC concentrations are below the
direct exposure criteria.

Yes

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and

U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm
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Table ES-1. Summary of Remedial Action Goals for the 300-219, 300-224, and 333 WSTF
Waste Sites. (2 Pages)

Remedial
Reg\'llatory Remedial Action Goals Results A.ctlo'n
Requirement Objectives
Attained?
Attain a hazard quotient of <1 for [The hazard quotients for individual nonradionuclide
all individual noncarcinogens. COPCs are <1.
Attain a cumulative hazard The cumulative hazard quotient for all sampling areas
. . quotient of <1 for noncarcinogens. (7.6 x 107 is <1.
Risk Requirements — - -
Nonradionuclides Attain an gxcess cancer risk of Excess cancer risk values for individual Yes
<1 x 10 for individual ) . "
. nonradionuclide COPCs are <1 x 10™.
carcinogens.
Attain a cumulative excess cancer | The total excess carcinogenic risk for all sampling areas
risk of <1 x 107 for carcinogens. }(9.5 x 10™?) is <1 x 10°.
Attain single COPC groundwater | No radionuclide COPCs were quantified above
and river RAGs. groundwater/river protection lookup values.
Attain National Primary Drinking
Water Regulations: 4 mrem/yr No radionuclide COPCs were quantified above
(beta/gamma) dose standard to groundwater/river protection lookup values.
Groundwater/River target receptor/organ .
Protection — Meet drinking water standards for Yes
Radionuclides alpha emitters: the more tshtrmgent No alpha-emitting radionuclide COPCs were quantified
of 15 pCV/L MCL or 1/25" of the . .
. . . above groundwater/river protection lookup values.
derived concentration guide for
DOE Order 5400.5°.
Meet total uranium standard of Uranium was quantified below levels that are protective
21.2 pCi/L 5. of 300 Area groundwater.
Residual concentrations of total chromium, copper, and
zinc exceeded soil RAGs for the protection of
groundwater and/or the Columbia River. However,
Groundwater/River Attain individual nonradionuclide |RESRAD modeling predicts that these constituents will
Protection — groundwater and Columbia River |not migrate to groundwater (and thus the Columbia Yes
Nonradionuclides cleanup requirements. River) at concentrations exceeding groundwater or river
criteria within 1,000 years. Therefore, residual
concentrations achieve the remedial action objectives
for groundwater and river protection .

T ®

o

“National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).
Radiation Protection of the Public and Environment (DOE Order 5400.5).
Based on the isotopic distribution of uranium in the Hanford Site Background, the 30 pg/L MCL (40 Code of Federal Regulations 141.66)

corresponds to 21.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a
Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

Based on RESRAD modeling using input parameters and soil-partitioning coefficients from the Remedial Design Report/Remedial Action Work

Plan for the 300 Area (RDR/RAWP) (DOE-RL 2009) for an industrial exposure scenario, residual concentrations of total chromium, copper, and
zinc are not expected to migrate vertically in 1,000 years (based on the contaminant with the lowest distribution coefficient [copper] of 22 mL/g).

The vadose zone underlying the soil below the site is approximately 9 m (30 ft) thick based on an elevation at maximum excavation depth of 115 m
(377 ft) and a groundwater elevation of approximately 106 m (348 ft) (DOE-RL 2010a). Therefore, residual concentrations of these constituents are
predicted to be protective of groundwater and the Columbia River.

COPC = contaminant of potential concern
DOE = U.S. Department of Energy
MCL = maximum contaminant level
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

In accordance with this evaluation, the verification sampling results support a reclassification of
this site to Interim Closed Out. The current site conditions achieve the RAOs and the
corresponding RAGs established in the Remedial Design Report/Remedial Action Work Plan for
the 300 Area (DOE-RL 2009) and the 300-FF-2 ROD (EPA 2001). These results show that

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm ES-2
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residual soil concentrations support future land uses that can be represented (or bounded) by an
industrial land-use scenario and are protective of groundwater and the Columbia River. The

300-219, 300-224, and 333 WSTF waste sites do not meet the RAGs and RAOs for unrestricted
land use; therefore, institutional controls to maintain industrial land use of the sites are required.

Soil cleanup levels were established in the 300-FF-2 ROD (EPA 2001) based, in part, on a
limited ecological risk assessment. Although not required by the 300-FF-2 ROD, a comparison
against ecological risk screening levels has been made for the site contaminants of potential
concern and other constituents. Those constituents exceeding the ecological screening levels in
the Washington Administrative Code Chapter 173-340, Table 749-3, were boron, copper,
uranium, vanadium, and zinc. U.S. Environmental Protection Agency ecological soil screening
levels were exceeded for copper, lead, manganese, vanadium, and zinc. Exceedance of screening
values is intended to trigger additional evaluation and does not necessarily indicate the existence
of risk to ecological receptors. Because the maximum sample levels of manganese and
vanadium are below Hanford Site background levels, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. All exceedances will be evaluated in
the context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE 300-219, 300 AREA
WASTE TRANSFER LINE; 300-224, WATS AND U-BEARING PIPING
TRENCH; AND 333 WSTF, WEST SIDE TANK FARM

STATEMENT OF PROTECTIVENESS

The 300-219, 300 Area Waste Transfer Line (300-219); 300-224, WATS and U-Bearing Piping
Trench (300-224); and 333 WSTF, West Side Tank Farm (333 WSTF) waste sites verification
sampling data, site evaluations, and supporting documentation demonstrate that this site meets
the objectives established in the Remedial Design Report/Remedial Action Work Plan for the
300 Area (RDR/RAWP) (DOE-RL 2009) and the Interim Action Record of Decision for the
300-FF-2 Operable Unit, Hanford Site, Benton County, Washington (300-FF-2 ROD)

(EPA 2001). These results show that residual soil concentrations support future land uses that
can be represented (or bounded) by an industrial land-use scenario and are protective of
groundwater and the Columbia River. The 300-219, 300-24, and 333 WSTF waste sites do not
meet the remedial action goals (RAGs) and remedial action objectives (RAOs) for unrestricted
land use; therefore, institutional controls to maintain industrial land use of the sites are required.

Soil cleanup levels were established in the 300-FF-2 ROD (EPA 2001) based in part on a limited
ecological risk assessment. Although not required by the 300-FF-2 ROD, a comparison against
ecological risk screening levels has been made for the site contaminants of potential concern
(COPCs) and other constituents. Those constituents exceeding the ecological screening levels in
the Washington Administrative Code (WAC) Chapter 173-340, Table 749-3 were boron, copper,
uranium, vanadium, and zinc. U.S. Environmental Protection Agency (EPA) ecological soil
screening levels were exceeded for copper, lead, manganese, vanadium, and zinc. Exceedance of
screening values is intended to trigger additional evaluation and does not necessarily indicate the
existence of risk to ecological receptors. Because the maximum sample levels of manganese and
vanadium are below Hanford Site background levels, it is believed that the presence of these
constituents does not pose a risk to ecological receptors. All exceedances will be evaluated in
the context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 300-219, 300-224, and 333 WSTF waste sites are part of the 300-FF-2 Operable Unit. The
300-219 waste site consists of the transfer lines inside the 300-224 Waste Acid Treatment
System (WATS) trench (Figures 1 and 2) and was identified in the Explanation of Significant
Differences for the 300-FF-2 Operable Unit Interim Action Record of Decision Hanford Site
Benton County, Washington (EPA 2009) as an additional waste site where remediation was
necessary. The 300-224 WATS trench, identified for remediation in the 300-FF-2 ROD

(EPA 2001), ran between the 313 Building, the 303-F Building, the 311 Tank Farm, the 333
Building, the 334-A Building, and the 334 Tank Farm. The 333 WSTF waste site, located on the
west side of the former 333 Building, was identified for remediation in the Fact Sheet: 300 Area

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and

- U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm 1
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Figure 1. The 300-219, 300-224, and 333 WSTF Waste Sites Location Map.
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Figure 2. The 300-219, 300-224, and 333 WSTF Waste Sites Expanded Location Map.
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“Plug-In"" Waste Sites for Fiscal Year 2011 (DOE-RL 2011b). An aerial view of the 300 Area in
the vicinity of that portion of the 300-219, 300-224, and 333 WSTF waste sites addressed by this
remaining sites verification package is shown in Figure 3.

Figure 3. Aerial View of the 300-219, 300-224, 333 WSTF Area in 1981
(View to Northwest).
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A schematic drawing of the WATS trench adapted from the 300 Area Waste Acid Treatment
System Closure Plan (DOE-RL 1999) is shown in Figure 4. Note that the portions of the WATS
trench inside the 333 Building and east of the 333 Building are not part of this interim closeout
document. The 618-1 Burial Ground portion of the 300-219 and 300-224 waste sites was clean
closed as part of the 300 Area WATS Resource Conservation and Recovery Act of 1976 (RCRA)
treatment, storage, and disposal unit as certified by Washington State Department of Ecology in
December 2001 (Ecology 2005). The 300-219 and 300-224 waste sites addressed in this
document is that portion of the WATS trench from the 313 Building to the 333 Building.

The 333 WSTF waste site is located on the west side of the former 333 Building (Figure 5). This
site was an above-grade tank farm containing three cylindrical tanks that stood upright within a
concrete containment basin. The concrete containment basin was 6 by 4.2 m (19.7 by 13.8 ft)
with a depth of 0.4 m (1.3 ft). Figure 5 shows the close proximity of the 333 WSTF location to
the WATS trench and thus its suitability for inclusion in this interim closure document.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line, 300-224, WATS and
U-Bearing Piping Trench, and 333 WSTF, West Side Tank Farm 4
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Figure 4. 300 Area WATS Trench Schematic Drawing.
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The 300 Area WATS began partial operations in January 1973 with tank storage and treatment
of waste acid and entered full operations in 1975. The primary source of the waste acid was

N Reactor fuel fabrication operations that occurred in tanks in the 333 Building from 1961 until
1987. The waste acids from these operations that contained nonrecoverable uranium were
treated in the 300 Area WATS. Because this acid waste contained small amounts of uranium,
the waste is considered to have been a mixed waste entering the 300 Area WATS

(DOE-RL 1999).

The 300 Area WATS permanently ceased operations in 1995. Partial clean closure activities for
this unit began in 1996 and were completed in September 1999. Clean closure activities
occurred in three phases, in accordance with the approved clean closure plan and the
requirements of Part V, Chapter 20, of the Hanford Facility RCRA Permit (Permit Number
WA7890008967). Clean closure was achieved for all 300 Area WATS locations and
components in October 2005 (Ecology 2005).

Geophysical Survey

Existing geophysical surveys were reviewed and compared to cold and dark certificates issued
under Excavation Permits DAN-3683-1 and DAN-3864a (Olsson 2011).

Site Visits

Site visits to the 300-219, 300-224, and 333 WSTF waste sites were performed on June 2 and
June 6, 2011, to observe and photograph the post-remediation status of the waste sites (Figures 6,
7, and 8). Note that the 300-219 waste site is located entirely within the 300-224 waste site, so
only the 300-224 waste site is labeled in the photographs.

REMEDIAL ACTION SUMMARY

Remediation of the 300-219 and 300-224 waste sites was performed from December 14, 2009,
through May 23, 2011. The majority of the soil within the waste sites’ footprint was excavated
to a depth of 0.5 to 1.0 m (1.6 to 3.3 ft) below ground surface (bgs); the soil under the 300-224
loading area' was excavated to a depth of over 1.5 m (4.9 ft) bgs. The resulting 541 bank cubic
meters (BCM) (708 bank cubic yards [BCY]) of soil was disposed at the Environmental
Restoration Disposal Facility (ERDF).

Remediation of the 333 WSTF waste site was performed on December 14, 2009. The soil within
the waste site footprint was excavated to a depth of 1.0 m (3.3 ft) bgs, and the resulting 40 BCM
(52 BCY) of soil was disposed at the ERDF.

" The 300-224 loading area is the northeast end of the second trench north of the 303-G Building (Figure 2).

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench: and 333 WSTF, West Side Tank Farm 6
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Figure 6. Post-Remediation Photograph of the 300-224 Waste Site
North Area (View to South).

300-224, June 2, 2011

Figure 7. Post-Remediation Photograph of the 300-224 Waste Site
South Area (View to West).

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench, and 333 WSTF, West Side Tank Farm 7




Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

Figure 8. Post-Remediation Photograph of the 333 WSTF Waste Site
Area (View to Northeast).

333 WSTF, June 6, 2011 §

On February 1, 2011, radiological field screening for gamma activity was conducted, and, on
May 2, 2011, radiological field screening for beta activity was conducted in the 300-219 and
300-224 waste site areas. The radiological field screening surveys did not indicate any
significant residual radiological activity (Figures 9 and 10). The small 333 WSTF waste site area
is just north of these radiological surveys and received a focused sample (FS-17) at the center of
that site.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm 8
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Figure 9. The 300-219 and 300-224 Waste Sites Gamma Track Map.
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Figure 10. The 300-219 and 300-224 Waste Sites Beta Track Map.
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On August 2, 2011, further radiological field screening for beta and gamma activity was
conducted in the 300-219 and 300-224 waste site areas. These radiological field screening
surveys did not indicate any significant residual radiological activity (Figures 11 and 12).

A post-excavation civil survey is included in Figure 13.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling for the 300-219, 300-224, and 333 WSTF waste sites was conducted
August 25, 2011, to support a determination that residual contaminant concentrations at these
sites meet the cleanup criteria specified in the RDR/RAWP (DOE-RL 2009) and the 300-FF-2
ROD (EPA 2001). The verification sample results are provided in Appendix A and indicate that
the waste removal action achieved compliance with the RAOs for the 300-219, 300-224, and 333
WSTF waste sites. The following subsections provide additional discussion of the information
used to develop the verification sampling design. A more detailed discussion of the verification
sampling can be found in the Work Instruction for Verification Sampling of the 300-219, 300
Area Waste Acid Transfer Line; 300-224, WATS and U-Bearing Piping Trench; and 333 WSTF,
West Side Tank Farm (WCH 2011b).

The sampling locations are shown in Figure 14.
Contaminants of Potential Concern
COPC:s for the 300-219, 300-224, and 333 WSTF waste sites are listed in the Explanation of

Significant Differences for the 300-FF-2 Operable Unit Interim Action Record of Decision
(EPA 2009), the 300-FF-2 ROD (EPA 2001, Table A-1), and WIDS, and are given in Table 1.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm 11



Rev. 0

Attachment to Waste Site Reclassification Forms 2011-106

Figure 11. The Additional 300-219 and 300-224 Waste Sites Gamma Track Map.
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Figure 12. The Additional 300-219 and 300-224 Waste Sites Beta Track Map.
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Figure 13. Post-Remediation Civil Survey for the 300-219, 300-224, and
333 WSTF Waste Sites.
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Figure 14. The 300-219, 300-224, and 333 WSTF Waste Sites
Verification Sample Locations.
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Table 1. Contaminants of Potential Concern for the
300-219, 300-224, and 333 WSTF Waste Sites.

Waste Site Contaminant of Potential Concern Reference
300-219 Radiological/hazardous contaminants ESD 2009 (EPA 2009)

Uranium, acids (including nitric and
sulfuric), caustics, petroleum products,

300-224

tetrachloroethene, ethylene glycol, 300-FF-2 ROD (EPA 2001)
solvents
333 WSTF Uranium, acids, petroleum products WwIDS

EPA =U.S. Environmental Protection Agency

ESD = Explanation of Significant Differences for the 300-FF-2 Operable Unit Interim Action
Record of Decision Hanford Site Benton County, Washington

ROD = Interim Action Record of Decision for the 300-FF-2 Operable Unit, Hanford Site,
Richland, Washington

WIDS = Waste Information Data System

Based on a consideration of the COPCs listed in Table 1 and the process history of the sites, the
required COPCs for verification sampling included the expanded list of inductively coupled
plasma (ICP) metals, uranium-233/234, uranium-235, uranium-238, petroleum hydrocarbons,
sulfate, and nitrate (WCH 2011b). In addition, the following potential COPCs were also
included for analysis: volatile organic compounds, gamma-emitting radionuclides, alpha-
emitting radionuclides, beta-emitting radionuclides, and mercury.

Cleanup verification samples were analyzed using EPA-approved analytical methods. Table 2

identifies the analyses for verification sampling.

Table 2. Laboratory Analytical Methods for the 300-219, 300-224, and
333 WSTF Waste Sites. (2 Pages)

Analytical Method Contaminants of Potential Concern
ICP metals * — EPA method 6010 Metals
Mercury — EPA method 7471 Mercury
Isotopic uranium Uranium-233/234, uranium-235, uranium-238
TPH - EPA Method 418.1 Petroleum hydrocarbons
IC anions® — EPA Method 300.0 Sulfate
NO,/NO;“ -~ EPA Method 353.2 Nitrogen in nitrate and nitrite
VOA - EPA Method 8260 Volatile organic compounds
GEA — gamma spectroscopy Gamma-emitting radionuclides
Gross aipha — proportional counting Alpha-emitting radionuclides
Gross beta — proportional counting Beta-emitting radionuclides

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
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Table 2. Laboratory Analytical Methods for the 300-219, 300-224, and
333 WSTF Waste Sites. (2 Pages)

Analytical Method Contaminants of Potential Concern
pH — EPA method 9045 ¢ pH soil

a

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

Analysis was performed for the expanded list of IC anions to include bromide, chloride, fluoride, phosphate, and
sulfate.

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

pH is not a regulated quantity, but is added to aid in the evaluation of the data.

b

<

d

EPA =U.S. Environmental Protection Agency ICP = inductively coupled plasma
GEA = gamma energy analysis TPH = total petroleum hydrocarbons
IC  =ion chromatography VOA = volatile organic analysis

Verification Sample Design

This section describes the basis for selection of a verification sampling design for the 300-219,
300-224, and 333 WSTF waste sites. The sampling was performed to verify that residual
contaminant concentrations do not exceed soil cleanup levels for the protection of human health
and the environment as established by the 300-FF-2 ROD (EPA 2001).

The 300 Area SAP (DOE-RL 2011a) recommends focused sampling to “the extent practicable”
for waste sites listed in Tables 1-2 and 1-3 of that document. The 300-219, 300-224, and 333
WSTF waste sites are listed in the 300 Area SAP, Table 1-3 (DOE-RL 2011a). A focused
sampling design was selected for the 300-219, 300-224, and 333 WSTF waste sites based
primarily on endpoints and intersections of the pipelines.

Field quality control samples consisted of one equipment blank sample, one field duplicate
sample, one split sample, and two trip blanks. All samples were submitted for full protocol
laboratory analysis.

A map of the sample locations is provided in Figure 14, and a summary of verification samples
collected for the 300-219, 300-224, and 333 WSTF waste sites is provided in Table 3.

Verification Sample Results

Seventeen focused soil samples were collected as described in the Verification Sample Design
section. Statistical analysis (e.g., calculation of a 95% UCL value) is inappropriate for
evaluation of focused samples; therefore, the results from each sample are evaluated using the
maximum detected result for each COPC and comparing the value directly to the cleanup level.
Table 4 provides a comparison of the maximum results from the seventeen focused samples
against soil cleanup levels for direct exposure and groundwater and Columbia River protection.
All individual focused sample results are provided in Appendix A.

Contaminants that were not detected by laboratory analysis are excluded from Table 4.
Calculated cleanup levels for calcium, magnesium, potassium, silicon, and sodium are not
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Table 3. The 300-219, 300-224, 333 WSTF Waste Sites August 25, 2011, Verification
Sampling Summary Table.

Sample Location HEIS Number No rthivx:,gsfm():oord]lill:nzt?:g () Sample Analysis
ES-1 JIKRR9 116106.2 593867.4
FS-2 JIKRR8 116106.6 593892.0
FS-3 JIKRR6 116114.9 593892.0
FS-4 JIKRR7 116101.1 593897.2
FS-5 JIKRR5 116115.0 593904.1
FS-6 JIKRR4 116125.2 593904.1
FS-7 J1IKRR2 116108.1 593912.9
FS-8 JIKRR1 116114.8 593912.8 ICP metals ?, isotopic uranium,
FS-9 JIKRPY 116119.5 593912.8 | TPH, IC anions °,
FS-10 JIKRRO 116119.7 593928.7 | NO/NO;*, VOA, GEA,
FS-11 JIKRPS 116115.0 593935.7 g;‘{’?f alpha, gross beta,
FS-12 JIKRP7 116149.6 5939352 | ¥
FS-13 JIKRP6 116149.9 593947.2
FS-14 JIKRP5 116191.0 593934.6
FS-15 J1KRP4 116191.2 593945.3
FS-16 J1IKRP3 116216.0 593948.8
FS-17 JIKRP2 116219.3 593947.3

Split of FS-15 JIKTTY9 116191.2 593945.3
Duplicate of FS-7 JIKRR3 116108.1 593912.9
Equipment blank J1KRP} NA NA ICP metals *, mercury
Trip blanks JIKTXS NA NA VOA
JIKTX6

Source: Field logbook EL-1395-18 (WCH 201 1a).

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

® Analysis was performed for the expanded list of IC anions to include bromide, chloride, fluoride, phosphate, and sulfate.

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

4 pH is not a regulated quantity, but was added to aid in the evaluation of the data.

GEA = gamma energy analysis NA = not applicable

HEIS = Hanford Environmental Information System TPH = total petroleum hydrocarbons
IC = ion chromatography VOA = volatile organic analysis

ICP = inductively coupled plasma WSP = Washington State Plane

Table 4. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals
for the 300-219, 300-224, and 333 WSTF Waste Site’s Verification Samples. (2 Pages)

Industrial Soil Lookup Values * Does the Do the
Maximum (pCi/g) Maximum Results
COPC Result Result Pass
(pCi/g) Direct Protective of Protective Exceed RESRAD
Exposure | Groundwater | of the River RAGs? Modeling?
Uranium-233/234 38.8 167 1274 1274 No -
Uranium-235 1.85 16 13.2 132 No -
Uranium-238 372 167 1274 127.4 No --
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Table 4. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals
for the 300-219, 300-224, and 333 WSTF Waste Site’s Verification Samples. (2 Pages)

Soil Cleanup Levels * (mg/kg) Does the Do the
Maximum Industrial Maximum Results
COoPrPC Result Direct Protective of | Protective of Result Pass
(mg/kg) E Groundwater the River Exceed RESRAD
xposure RAGs? | Modeling?

Arsenic 3.8 (<BG) 58 20° 20° No -
Barium 91.1 (<BG) 4,900°¢ 200 400 No -
Beryllium 0.56 (<BG) 104°¢ 1.51°¢ 151° No -
Boron® 23 700,000 320 NA No - |
Cadmium 0.36 (<BG) 139° 0.819 0.81°¢ No - |
Chromium (total) 25.6 5.25E+06 18.5¢ 18.5° Yes Yes' |
Cobalt 10.6 (<BG) 1,050 15.7¢ NA No - |
Copper 223 130,000 59.2 22.0°¢ Yes Yes'
Lead 26.4 1,000 NAB NAE No -
Lithium 8.9 (<BG) 7,000 33.5¢ NA No -
Manganese 354 (<BG) 165,000 512¢ NA No -
Mercury 0.049 (<BG) 1,050 0.33°¢ 0.33¢ No --
Molybdenum ® 0.42 17,500 8 NA No --
Nickel 13.5 (<BG) 70,000 19.1¢ 274 No -
Uranium (total) 37.0 505 53 106 No -
Vanadium 65.7 (<BG) 24,500 85.1°¢ NA No --
Zinc 175 1.05E+06 480 67.8¢ No Yes'
Chloride 48.0 (<BG) NA 25,000 NA No --
Flouride 94.0 210,000 9 400 No -
Nitrogen in Nitrate 3.6 (<BG) 5.60E+06 1,000 2,000 No -
Sulfate 163 (<BG) NA 25,000 NA No -
TPH - diesel range ext 140 200 200 200 No --
1,1-Dichloroethene 0.002 3.5E+05 0.0073 NA No -
methyl ethyl ketone (2- 0.0048 2.1E+6 480 NA No -
butanone)
Acetone 0.045 3.15E+06 720 NA No -
Methylene chloride 0.0065 17,500 0.5 0.94 No -
Toluene 0.001 28,000 64 1,360 No -

% Lookup values and RAGs obtained from the RDR/RAWP (DOE-RL 2009) as amended by Tri-Party Agreement Change Notice

TPA-CN-407 (DOE-RL 2010b) unless otherwise noted.

The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers.

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750{3}) (Ecology 1996) using an

airborne particulate mass-loading rate of 0.0001 g/m®> (WDOH 1997).

Where cleanup levels are less than background cleanup levels default to background per WAC 173-340-700(4)(d) (Ecology 1996).

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

Based on RESRAD modeling using input parameters and soil-partitioning coefficients from the RDR/RAWP (DOE-RL 2009) for an

industrial exposure scenario, residual concentrations of total chromium, copper, and zinc are not expected to migrate vertically in

1,000 years (based on the contaminant with the lowest distribution coefficient [copper] of 22 mL/g). The vadose zone underlying the soil

below the site is approximately 9 m (30 ft) thick based on an elevation at maximum excavation depth of 115 m (377 ft) and a

groundwater elevation of approximately 106 m (348 ft) (Hanford Site Groundwater Monitoring and Performance Report for 2009

Volumes | & 2 [DOE-RL 2010a}). Therefore, residual concentrations of total chromium, copper, and zinc are predicted to be protective

of groundwater and the Columbia River.

£ The RESRAD model predicts that lead will not reach groundwater within 1,000 years based on a generic site profile (4.6-m [15-fi]
contaminated zone and 6-m [19.6-ft] uncontaminated zone). Anomalous lead concentrations will be assessed at the time of final waste
site closeout to verify protection of groundwater and river pathways (EPA 2004). See Tri-Party Agreement Change Notice TPA-CN-407
(DOE-RL 2010b).

-- = not applicable
BG = background

b

<

o o

-

RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 300 Area

RESRAD = RESidual RADioactivity (dose model)
COPC = contaminant of potential concern TPH = total petroleum hydrocarbons
NA = not applicable WAC = Washington Administrative Code
RAG = remedial action goal

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm 19



Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

presented in the RDR/RAWP (DOE-RL 2009). Parameters to calculate cleanup levels for these
constituents are not presented in the Cleanup Levels and Risk Calculations (CLARC) Database
(Ecology 2011) under WAC 173-340-740(3) or other reference databases. The EPA’s Risk
Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not be
considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium,
silicon, and sodium are not considered site COPCs and are also not included in these tables. The
laboratory-reported data results for all constituents are stored in the Environmental Restoration
(ENRE) project-specific database prior to provision to the Hanford Environmental Information
System (HEIS) and are presented as an attachment to the relative percent difference (RPD) and
direct contact hazard quotient calculation in Appendix A.

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 300-219, 300-224, and 333
WSTF waste sites achieve the applicable RAGs developed to support industrial land use in the
300 Area as established in the 300-FF-2 ROD (EPA 2001) and documented in the RDR/RAWP
(DOE-RL 2009). Table 4 compares the cleanup verification focused sample results to the
applicable soil RAGs for direct exposure, protection of groundwater, and protection of the
Columbia River.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 x 10, and a cumulative carcinogenic risk of less than 1 x 10, For the 300-219, 300-224,
and 333 WSTF 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 levels. The individual and cumulative hazard quotients for noncarcinogenic
constituents were less than 1.0. The cumulative hazard quotient for those noncarcinogenic
constituents above background or detected levels is 7.6 x 10", Excess cancer risk values for
individual nonradionuclide constituents are less than 1 x 10°. The total carcinogenic risk value
for the carcinogenic constituents above background or detected levels is 9.5 x 10™%, which is less
than the criteria of 1 x 10”.
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Nonradionuclide Soil RAGs for Groundwater and River Protection Attained

All focused sample results listed in Table 4 from verification sampling at the 300-219, 300-224,
and 333 WSTF waste sites are below soil RAGs, except for soil cleanup levels protective of
groundwater and the Columbia River for total chromium and copper, and the river protection
cleanup level for zinc. Data were not collected on the vertical extent of these contaminants, but
based on RESidual RADioactivity (RESRAD) input parameters and soil-partitioning coefficients
from the RDR/RAWP (DOE-RL 2009) for an industrial exposure scenario, residual
concentrations of these contaminants are not expected to migrate vertically in 1,000 years based
on copper, the contaminant with the lowest distribution coefficient (Kg), with a value of 22 mL/g.
The vadose zone underlying the soil below the site is approximately 9 m (30 ft) thick based on an
elevation at maximum excavation depth of 115 m (377 ft) and a groundwater elevation of
approximately 106 m (348 ft) (DOE-RL 2010a). Therefore, residual concentrations of these
contaminants are predicted to be protective of groundwater and the Columbia River.

Radionuclides

Table 5 compares the radionuclide cleanup verification results above background for the
300-219, 300-224, and 333 WSTF waste sites to direct exposure single radionuclide 15 mrem/yr
dose-equivalence values and shows the sum of fractions evaluations. The columns on the left
side of the table are the COPCs and the radionuclide activities for the samples, corrected for
background, as appropriate. The third column presents the single radionuclide 15 mrem/yr
dose-equivalence activity, and the last column presents the maximum values divided by the
dose-equivalence activity. As demonstrated by the summation of these fractions, the cumulative
dose contributed by residual radionuclide populations will be less than the 15 mrem/yr criterion.

Table 5. Attainment of Radionuclide Industrial Direct Exposure
Remedial Action Goal.

Contaminants of Maximum Values :&bove Ac:(i)v;tsy rl;ig:lilv/;lx"mt .
Potential Concern Backgr.ound Industrial Dose ® Fraction
(pCi/g) (pCilg)

Uranium-233/234 37.7 167 0.226
Uranium-235 1.74 16 0.109
Uranium-238 36.1 167 0.216
Total 0.551

Equivalent Dose (mrem/yr) 8.3

* Hanford Site background values for uranium-233/234 (1.1 pC¥/g), uranium-235 (0.11 pCi/g), and uranium-238
(1.1 pCi/g) (Hanford Site Background: Part 2, Soil Background for Radionuclides [DOE-RL 1996]) have been
subtracted from the maximum values.

® Single radionuclide 15 mrem/yr dose-equivalence values and derivation methodology are presented in the
Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE-RL 2009, Table D-5).
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In addition, gross alpha and gross beta screening analyses were performed to evaluate if
additional isotopic analysis was required. The conclusion was that it would not yield potentially
useful data (Weiss 2011).

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2011b), the field logbook (WCH 2011a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

The DQA for the 300-219, 300-224, and 333 WSTF waste sites established that the data are of
the right type, quality, and quantity to support site verification decisions within specified error
tolerances. The evaluation verified that the sample design was sufficient for the purpose of clean
site verification. The cleanup verification sample analytical data are stored in the ENRE
project-specific database for data evaluation prior to archival in the HEIS and are provided as an
attachment to the RPD and direct contact hazard quotient calculation in Appendix A. The
detailed DQA is presented in Appendix B.

SUMMARY FOR INTERIM CLOSURE

The 300-219, 300-224, and 333 WSTF waste sites have been evaluated in accordance with the
300-FF-2 ROD (EPA 2001) and the RDR/RAWP (DOE-RL 2009). Verification sampling was
performed, and the analytical results indicate that the residual concentrations of COPCs at this
site meet the RAGs and corresponding RAOs for direct exposure, groundwater protection, and
river protection. In accordance with this evaluation, the verification sampling results support a
reclassification of the 300-219, 300-224, and 333 WSTF waste sites to Interim Closed Out.
These results show that residual soil concentrations support future land uses that can be
represented (or bounded) by an industrial land-use scenario and are protective of groundwater
and the Columbia River. The 300-219, 300-224, and 333 WSTF waste sites do not meet the
RAGs and RAOs for unrestricted land use; therefore, institutional controls to maintain industrial
land use of the site are required.

REFERENCES

40 CFR 141, “National Primary Drinking Water Regulations,” Code of Federal Regulations, as
amended.

BHI, 2001, Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant
Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

DOE Order 5400.5, Radiation Protection of the Public and the Environment, as amended,
U.S. Department of Energy, Washington, D.C.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm 22




Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

DOE-RL, 1996, Hanford Site Background: Part 2, Soil Background for Radionuclides,
DOE/RL-96-12, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1999, 300 Area Waste Acid Treatment System Closure Plan, DOE/RL-90-11, Rev. 2,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 2007, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-0001,
Guideline Number TPA-MP-14, “Maintenance of the Waste Information Data System
(WIDS),” Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 300 Area,
DOE/RL-2001-47, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 2010a, Hanford Site Groundwater Monitoring and Performance Report for 2009
Volumes 1 & 2, DOE/RL-2010-11, Rev. 1, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE-RL, 2010b, Tri-Agreement Change Notice TPA CN-407, December 2010, Modify
Remedial Design Report/Remedial Action Work Plan for the 300 Area
(DOE/RL-2001-47, Rev. 3) on page 2-17 of the document, make corrections to Table 2-1
for “lead” as detailed in Attachment 1, add “Trichloroethylene” to Table 2-1 on page
2-17 as specified in Attachment 1, make corrections to Tables B-8a, B-8b, D-1, D-2, D-3,
and D-4 per Attachment 1. U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 2011a, 300 Area Remedial Action Sampling and Analysis Plan, DOE/RL-2001-48,
Rev. 3, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Department of Ecology, Olympia, Washington,
https://fortress.wa.gov/ecy/clarc. CLARCHome.aspx.
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Protection Agency, Region 10, Seattle, Washington.

Olsson, J. T., 2011, “Re: Geophys for 300-219, 300-224, 333 WSTF waste sites,” CCN 162158
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APPENDIX A

CALCULATION BRIEF

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the file will be stored in a

U.S. Department of Energy, Richland Operations Office repository. This calculation has been
prepared in accordance with ENG-1, Engineering Services, ENG-1-4.5, “Project Calculation,”
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

300-219/300-224/333 WSTF RPD and Direct Contact Hazard Quotient and Carcinogenic Risk
Calculation, 0300X-CA-V0145, Rev. 0, Washington Closure Hanford, Richland,
Washington.

DISCLAIMER FOR CALCULATIONS

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

CALCULATION COVER SHEET

Project Title: 300 Area Field Remediation Job No. 14655

Area: 300 Area Remaining Site

Discipline: Environmental Calculation No:  0300X-CA-V0145

300-219, 300-224, and 333 WSTF Relative Percent Difference and Direct Contact Hazard
Subject: Quotient and Carcinogenic Risk Calculation

Computer Program: _Excel Program No:  Excel 2003

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

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

T

1

0 Cover .
7 N. K. Schiffern | I B. Berezovskiy | J.D. Skoglie J. Ludowise (- 6-2 5/ 2

Summary
Attachment 1 = 12

not

Total =20 mk_swwg@w ‘kr%\\,\ BT

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007)

DE01-437.03
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | N. K. Schiffem  yLiS . Date: | 1073172011 | Calc. No.: | 0300X-CA-V0145~}+ Rev.: 0
Project: | 300 Area Field Remediation Job No: 14655 Checked: | 1. B. Berezovskiy x\ Date: | 10/31/2011
R 300-219, 300-224, and 333 WSTF Relative Percent Difference and Direct Contact Hazard
Subject: . g e . Sheet No. 1 of?7
Quotient and Carcinogenic Risk Calculations

PURPOSE:

Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
carcinogenic risk for the 300-219, 300-224, and 333 WSTF waste sites. In accordance with the remedial
action goals (RAGs) in the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL
2009), the following criteria must be met:

0 1 N s W N

1) An HQ of <1.0 for all individual noncarcinogens

9 2) A cumulative HQ of <1.0 for noncarcinogens
10 3) An excess cancer risk of <1 x 10 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample patrs from 300-219,
14 300-224, and 333 WSTF waste sites verification sampling, as necessary.

15

16

17 GIVEN/REFERENCES:

18

19

20 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 300 Area,

21 DOE/RL-2001-47, Rev. 3, U.S. Department of Energy, Richland Operations Office, Richland,

22 Washington. '

23

24 2) DOE-RL, 2011, 300 Area Remedial Action Sampling and Analysis Plan, DOE/RL-2001-48, Rev. 3,
25 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

26

27 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
28 Data Review, EPA 540/R-94/013, U.S. Environmental Protection Agency, Washington, D.C.

29

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

32 5) WCH, 2011, Remaining Sites Verification Package for the 300-219, 300 Area Waste Acid Transfer

33 Line; 300-224, WATS and U-Bearing Piping Trench; 333 WSTF, West Side Tank Farm, Attachment
34 to Waste Site Reclassification Form 2011-106, Washington Closure Hanford, Inc., Richland,
35 Washington.

36

37 _

38 SOLUTION:

39

40

41 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
42 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0

43 (DOE-RL 2009).

44

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

46
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‘Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | N. K. Schiffem 1.5, Date: | 10/31/2011 | Calc. No.: | 0300X-CA-V0i45 Rev.: 0
Project: | 300 Area Field Remediation Job No: 14655 Checked: | I. B. Berezovskiy Date: | 10/31/2011
Subject: 300-2_19, 300-224,' and 33‘.3 WSTF Rclatiye Percent Difference and Direct Contact Hazard Sheet No. 2 of 7
" | Quotient and Carcinogenic Risk Calculations ’

1 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
2 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
3 <1 x 10" (DOE-RL 2009).
4
5 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
6
7 5) Use data from WCH (2011) to perform the RPD calculations for primary-duplicate sample pairs, as
8 required.
9
10
11 METHODOLOGY:
12
13
14  The 300-219, 300-224, and 333 WSTF waste sites underwent focused sampling at seventeen locations
15 for the purpose of verification sampling. One duplicate and one split samples were collected. The direct
16  contact hazard quotient and carcinogenic risk calculations for the 300-219, 300-224, and 333 WSTF
17 waste sites were conservatively calculated for the entire waste sites using the greatest of the maximum
18 soil sample results (WCH 2011). Of the contaminants of potential concern (COPCs) for this site,
19  chromium, copper, fluoride, uranium, and zinc require HQ and risk calculations because these analytes
20  were detected above the background values. Boron, molybdenum, and volatile organics require HQ and
21  risk calculations because these analytes were detected and a Washington State or Hanford Site
22 background value is not available. Lead was detected above background; however, lead does not have a
23 reference dose for calculation of a hazard quotient because toxic effects of lead are correlated with
24  blood-based level rather than exposure level or daily intake. Although total petroleum hydrocarbons
25  (diesel range extended) were detected and no background value is available, the risk associated with
26  total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. All other site
27  nonradionuclide COPCs were not detected or were quantified below background levels. Due to an
28 exceedance of the residential carcinogenic risk criteria for uranium-238, the entire data set was
29  evaluated against the industrial HQ and risk standard. An example of the HQ and risk calculations is
30  presented below:
31
32 1) For example, the maximum value for boron is 2.3 mg/kg, divided by the noncarcinogenic RAG
33 value of 700,000 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
34 WAC 173-340-740[3]),is 3.3 x 10, Comparing this value, and all other individual values, to the
35 requirement of <1.0, this criterion is met.
36
37  2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
38 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
39 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
40 7.6 x 102, Comparing this value to the requirement of <1.0, this criterion is met.
41
42 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
43 RAG value, then multiplied by 1.0 x 10, For example, the maximum value for methylenechloride
44 is 0.0065 mg/kg; divided by 17,500 mg/kg, and multiplied as indicated, is 3.7 x 102, Comparing
45 this value to the requirement of <1 x 1078, this criterion is met.
46
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | N. K. Schiffern m s . Date: | 10/31/2011 | Calc. No.: | 0300X-CA-V(145 Rev.: 0
Project: | 300 Area Field Remediation Job No: 14655 Checked: | I B. Berezovskiy AN _Date: | 10/31/2011
Subject: 300—2’19, 300—224,. and 33_3 WSTF Relatiye Percent Difference and Direct Contact Hazard Sheet No. 3 of 7
L Quotient and Carcinogenic Risk Caleulations
1 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
2 risk is obtained by summing the individual values. To avoid errors due to intermediate rounding, the
3 individual HQ values prior to rounding are used for this calculation. The sum of the excess cancer
4 risk values is 9.5 x 1072, Comparing this value to the requirement of <1 x 107, this criterion is met.
5
6 5) TheRPD is calculated when both the primary value and the duplicate value for a given analyte are
7 above detection limits and are greater than 5 times the target detection limit (TDL). The TDLisa
8 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes
9 in Table II-1 of the SAP (DOE-RL 2011). Other analytes will have their own pre-determined
10 constituents and will have their own TDLs based on the laboratory and method used. Where direct
11 evaluation of the attached sample data showed that a given analyte was not detected in the primary
12 and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
13 calculations use the following formula:
14
15 RPD = [ M-D|{/((M+D)/2)]*100
16
17 where, M = main sample value D = duplicate sample value
18
19  When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
20  the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
21  between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
22 regarding the usability of the data is performed. This assessment is provided in the data quality
23 assessment section of the RSVP.
24
25  For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30%
26 indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If
27  the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the
28  usability of the data is performed. No split samples were collected for cleanup verification of the subject
29  site. Additional discussion is provided in the data quality assessment section of the applicable RSVP
30 (WCH 2011), as necessary.
31
32
33  RESULTS:
34
35
36 1) List individual noncarcinogens and corresponding HQs >1 .0: None
37 2) Listthe cumulative noncarcinogenic HQ >1 .0: None
38 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°®: None
39 4) List the camulative excess cancer risk for carcinogens >1 x 10”°: None
40
41 Table 1 shows the results of the residential direct contact calculations.
42
43 5) The evaluation of the QA/QC duplicate RPD calculations are performed within the data quality
44 assessment section of the RSVP.
45
46  Table 2 and 3 show the results of the RPD calculations for the 300-219, 300-224, and 333 WSTF waste
47  sites.
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Washington Closure HanfordInc. CALCULATION SHEET
Originator: | N.K. Schiffern 5 o/ Date: | 11/14/2011 | Calc. No.: | 0300X-CA-V0145 Rev.: 0
Project: | 300 Area Field Retnediation Job No: 14655 Checked: | L. B. Berezovskiy W i) Date: | 11/14/2011
Subject: 300—219, 300-224,7 and 33.3 WSTF Rclatiye Percent Difference and Direct Contact Hazard Sheet No. 4 of 7
Quotient and Carcinogenic Risk Calculations
1 Table 1. Industrial Direct Contact HQ and Excess Cancer Risk Results
2 for the 300-219, 300-224, and 333 WSTF waste sites.
3 . Industrial Industrial
Maximum N i H d Carcinogen | Carci
4 Contaminants of Potential Concern Value® oncarcn:ogen azar ;g Aremogen
5 (mgke) RAG Quotient RAG Risk
6 | (mg/kg) (mg/kg)
7  Mei:
p Boron 2.3 700,000 3.3E-06 -- -~
Chromium, total 25.6 5,250,000 4.9E-06 -- --
9 [Copper : 223 130,000 1.7E-03 - ~
10 flead 26.4 1,000 - - -
11 {Molybdenum 0.42 17,500 2.4E-05 - --
12 Uranium 37.0 505 7.3E-02 -- -~
13 i 1,050,000
14 2= —
15
16 d
17  |Diesel range EXT®
18 Volatiles: 7% LU e i
19 1,1-Dichloroethene 175,000 1.1E-08
20 2-Butanone 2,100,000 2.3E-09 -~ --
2 Acetone 3,150,000 1.4E-08 - -
Methylenechloride 210,000 3.1E-08 17,500 3.7E-13
22 [Tol 28,000
23 To T
24 Cumulative Hazard Quotient:
25 Cumulative Excess Cancer Risk: | 9.5E-12
26 Notes:

27 *=From WCH (2011).

28 ® = Value obtained from the RDR/RAWP (DOE-RL 2009) or Washington Administrative Code (WAC) 173-340-740(3),
29 Method B, 1996, unless otherwise noted.

30 = The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
31 -- = not applicable
RAG = remedial action goal
32
33
34
35
36
37 -
38 Table 2. Relative Percent Difference Calculations for the 300-219, 300-224, and
39 333 WSTF waste sites. (3 pages)
40
41 Sampling HEIS Sample Radium-226 Radium-228 Uranium-238 GEA Gross alpha
Area Number Date pCi/g Q MDA pCilg Q MDA pCilg Q MDA pCilg Q PQL

42 FS-7 JIKRR2 | 8/25/2011 0.480 0.0529 0.619 0.121 0.473 0.0589 7.83 4.70

Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 0.469 0.0624 0.730 0.149 0.492 0.0612 8.37 3.92

Analysis:
43 TDL 0.1 0.2 1 10
44 Both > PQL? Yes (cantinue) Yes (continue) Yes {continue) Yes (continue)
s -

45 Duplicate Analysis Both ;g;‘l’ DL? No-Stop (acceptabie) No-Stop (acceptable) No-Stop {acceptable) No-Stop {acceptable)
46 Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | N. K. Schifferm v,.§ Date: | 10/31/2011 | Calc. No.: | 0300X-CA-V0145~ | Rev.: 0
Project: | 300 Area Field Remediation Job No: 14655 Checked: | I. B. Berezovskix-\yJ Date: | 10/31/2011
. 300-219, 300-224, and 333 WSTF Relative Percent Difference and Direct Contact Hazard it
Subject: . . g . Sheet No. 5 of 7
Quotient and Carcinogenic Risk Calculations
1 Table 2. Relative Percent Difference Calculations for the 300-219, 300-224, and
2 333 WSTF waste sites. (3 pages)
3
4 ling HEIS Sample Gross beta Uranium-234 Al Arsenic
Area Number Date pCilg Q PQL pCilg Q PaL mg/kg Q PQL mglkg Q PQL
5 FS-7 J1KRR2 } 8/25/2011 25.4 4.77 0.546 0.171 7480 X 1.5 3.8 0.64
6 Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 23.9 4.54 0.739 0.126 7760 X 1.7 2.2 0.74
Analysis:
7 TOL 15 1 5 10
3 Both > PQL? Yes (continue) Yes (continue) Yes {continue) Yes (continue)
9 Dupficate Analysis Both i::‘;)I(DTDL? No-Stop (acceptable) No-Stop (acceptable) Yes (;a_/l::/ RPD) No-Stop (acceptable)
3 o
10 N Difference > 2 TDL? No - acceptabl No - acceptable Not applicable No - acceptable
11 Sampling HEIS Sampl Barium Beryllium Cadmium Calcium
12 Area Number Date mglkg Q PQL mglkg Q PQL mglkg Q PQL mg/kg Q PQL
FS-7 JIKRR2 | 8/25/2011 77.5 X 0.073 0.39 0.032 0.085 B 0.039 3360 X 136
13 Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 79.9 X 0.085 0.39 0.037 0.064 B 0.046 3460 X 15.8
14 Analysis:
TDL 2 0.5 0.5 100
15 Both > PQL? Yes (continue) Yes {continue) Yes (continue) Yes (continue)
16 Duplicate Analy Both >5xTDL? Yes (caic RPD} No-Stop (acceptable} No-Stop (acceptable) Yes {calc RPD)
RPD 3.0% 2.9%
17 Difference > 2 TDL? Not applicable No - acceptable No - acceptabie Not applicable
18
Sampling HEIS Sample Chromium Cobalit Copper fron
19 Area Number Date mglkg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL
20 FS-7 J1KRR2 | 8/25/2011 9.1 X 0.056 8.0 0.096 13.8 0.21 21400 X 3.7
21 Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 10 X 0.065 7.4 0.11 129 0.24 22000 X 4.3
YTy
22 TOL 1 2 1 5
Both > PQL? Yes ( inue} Yes (continue) Yes (continue) Yes (continue)
23 Duplicate Analysis Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes {calc RPD) Yes {calc RPD)
24 RPD 9.4% 7.5% 2.8%
25 Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable
26 Sampling HEIS pl Lead Lithium Magnesium Manganese
27 Area Number Date mg/kg Q PQL mylkg Q PQL mg/kg Q PQL mg/kg Q PQL
FS-7 JIKRR?2 | 8/25/2011 56 0.26 73 0.29 4280 X 3.6 353 X 0.096
28 Dupilicate of JIKRR2 | J1KRR3 | 8/25/2011 4.1 0.30 7.9 0.34 4530 X 4.2 354 X 0.11
Analysis:
29 TDL 5 2.5 75 5
30 Both > PQL? Yes (continue) Yes ( ) Yes (continue) Yes (continue)
> ? -
31 Duplicate Analysis Both RlSD)S' DL? No-Stop (acceptable) No-Stop (acceptable) Yes (;ac:; RPD) Yes (gi;; RPD)
32 Difference > 2 TDL? No - acceptable No - acceptable Not applicable Not applicable
33 Sampling HEIS ! Nickel Potassium Silicon Sodium
34 Area Number | Date mgkg | @ ! PQL mglkg | Q | PQL ma/kg | Q | PaL mgkg | @] PaL
35 FS-7 J1KRR2 | 8/25/2011 9.5 X 0.12 1600 39.5 267 5.4 500 56.8
Duplicate of JIKRR2 J1KRR3 | 8/25/2011 10.7 X 0.14 1660 46.0 299 6.4 504 £6.3
36 Analysis: .
37 TDL 4 400 2 50
Both > PQL? Yes (continue} Yes (continue) Yes {continue) Yes (continue)
38 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) Yes (caic RPD)
39 RPD 11.3% 0.8%
40 Difference > 2 TDL? No - acceptable No - acceptable Not applicable Not applicable
41 Sampling HEIS pl Uranium Vanadium Zinc Zirconium
Area Number Date mgalkg Q PQL mglkg Q PQL mgl/kg Q PQL mg/kg Q PQL
42 FS-7 J1KRR2 | 8/25/2011 0.95 0.0015 42.0 0.091 414 X 0.38 18.8 X 0.34
43 Duplicate of JIKRR2 J1KRR3 | 8/25/2011 0.85 0.0018 44.5 0.11 42.5 X 0.45 19.7 X 0.40
Analysis:
44 TOL 1 25 1 25
45 Both > PQL? Yes (continue) Yes (continue) Yes (continue} Yes {continue)
Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes {(calc RPD) Yes {calc RPD) Yes {calc RPD)
46 RPD 5.8% 2.6% 47%
47 Difference > 2 TDL? No - acceptable Not applicable Not applicable Not applicable
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | N. K. Schiffern 1.5 . Date: | 10/31/2011 | Caic. No.: | 0300X-CA-V0145~7 Rev. 0
Project: | 300 Area Field Remediation Job No: 14655 Checked: | L B. Berezovskiy X AV Date: | 10/31/2011

300-219, 300-224, and 333 WSTF Relative Percent Difference and Direct Contact Hazard

Subject: X . o . Sheet No. 6 of 7
] Quotient and Carcinogenic Risk Calculations
1 Table 2. Relative Percent Difference Calculations for the 300-219, 300-224, and
2 333 WSTF waste sites. (3 pages)
3
4 Sampling HEIS Sample TPH - diesel range TPH - diesel range EXT Nitrogen in Nitrate N|troge%;;:nte and
5 Area Number Date uglkg Q PQL ug/kg Q POL mglkg Q PQL mg/kg Q PQL
6 FS-7 JIKRR2 | 8/25/2011 840 J 650 1000 J 960 0.55 B 0.31 0.61 8 0.30
Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 940 J 780 1400 J 1100 0.54 B 0.37 0.40 <] 0.36
7 Analysis:
8 TDOL 5000 5000 2.5 2.5
Both > PQL? Yes (continue) Yes {continue) Yes {continue) Yes (continue)
9 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptabie) No-Stop (acceptable)
10 RPD
1 Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable
12 Sampling HEIS S I Sulfate Acetone
Area Number Date mg/kg Q PQL. ug/kg Q PQL
13 FS-7 J1KRR2 | 8/25/2011 4.7 B 1.7 29 7.6
14 Duplicate of JIKRR2 | J1KRR3 | 8/25/2011 6.8 2.0 15 J 8.8
Analysis: ) ) )
15 TOL 5 10
16 Both > PQL? Yes (continue) Yes {continue)
? - -
17 Duplicate Analysis Both ;’5;)‘;\' DL? No-Stop (acceptable) No-Stop (acceptable)
18 Difference > 2 TDL? No - acceptable No - acceptabie
19
20 .
21 Table 3. Relative Percent Difference Calculations for the 300-219, 300-224, and
22 333 WSTF waste sites - Split Analysis (2 pages)
23
24 Sampling HEIS Sample Radium-226 Gross alpha Gross beta Uranium-238
Area Number Date pCilg Q MDA pCilg Q PQL pCilg Q PQL pCilg Q PQL
25 FS-15 J1KRP4 | 8/25/2011]  0.408 0.0559 8.60 4.69 293 4.48 0.832 0.120
26 SPLIT of J1KRP4 JIKTT9 |8/25/2011] 0.392 0.0290 6.72 3.89 19.0 4.92 0.787 0.223
Analysis:
27 TOL 0.4 10 15 1
28 Both > PQL? Yes {continue) Yes (continue) Yes {continue) Yes (continue)
? "
29 Spiit Analysis Both ;g)g DL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
30 Difference > 2 TDL? No - acceptable No - acceptable No - acceptable No - acceptable
31 li HEIS Sampl A i Arsenic Barium Beryllium
32 Area k Date mgikg | Q | PQL mgl/kg Q PQL mg/kg Q PQL mg/kg Q PQL
FS-15 JIKRP4 |8/25/2011 6860 X 14 1.8 0.61 78.5 X 0.071 0.37 0.031
33 SPLIT of JIKRP4 JIKTTS |8/25/2011 5480 3.80 2.38 0.761 71.8 0.380 0.249 0.152
34 Analysi
TDL 5 10 2 0.5
35 Both > PQL? Yes {(continue) Yes (; inue) Yes {continue) Yes {continue)
36 . . Both >5xTDL? Yes (calc RPD} No-Stop (acceptable)} Yes {calc RPD) No-Stop (acceptable)
Split Analysis RPD 52.4% 93%
37 Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable
38
Sampling HEIS Sampl Boron Cadmi Calcium Chromium
39 Area Number Date mg/kg Q PQL mglkg Q PQL mglkg Q PQL mglkg Q PQL
40 FS-15 J1KRP4 |8/25/2011 1.0 8 | . 091 0.098 - 8 0.038 3470 X 13.1 8.9 X 0.054
41 SPLIT of JIKRP4 JIKTT9 |8/25/2011 1.02 B 1.52 0.0752 B 0.152 2780 76.1 9.37 0.152
Analysis:
42 TOL 2 0.5 100 1
43 Both > PQL? No-Stop (acceptable) No-Stop (acceptable) Yes {continue) Yes (continue)
Split Analysis Both >5xTDL? Yes {calc RPD) Yes {caic RPD})
44 plt Analy RPD 2% 5.1%
45 Difference > 2 TDL? No - acceptable No - acceptable Not applicable Not applicable
46

Remaining Sites Verification Package for the 300-2 19, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm A-9
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Attachment to Waste Site Reclassification Forms 2011-106 Rev.0
‘Washington Closure Hanford, Inc. CALCULATION SHEET
Onginator: | N. K. Schiffern  T\S . Date: | 10/31/2011 | Calc. No.: | 0300X-CA-V014 . Rev.: Q
Project: | 300 Area Field Remediation Job No: 14655 Checked: | I. B. Berezovskivy MW/  Date: | 10/31/2011
. 300-219, 300-224, and 333 WSTF Relative Percent Difference and Direct Contact Hazard
Subject: X . S . Sheet No. 7of 7
Quotient and Carcinogenic Risk Calculations

Table 3. Relative Percent Difference Calculations for the 300-219, 300-224, and
333 WSTF waste sites - Split Analysis (2 pages)

Sampling HEIS p Cobalt Copper Iron Lead
Area Number Date mg/kg Q PQL mg/kg Q PQL mglkg Q PQL mglkg Q PQL
£8-15 J1KRP4 |8/25/201% 6.7 0.093 12.0 0.20 21200 X 3.5 4.1 0.25
SPUIT of JIKRP4 J1KTTY |8/25/2011 5.69 1.52 9.62 0.761 16900 15.2 3.09 0.380
Analysis:
TDL 2 1 5 5
Both > PQL? Yes {continue) Yes (continue) Yes {continue) Yes (continue)
Split Analysi Both >5xTDL? No-Stop {acceptable) Yes (calc RPD) Yes {calc RPD) No-Stop (acceptable)
’ RPD 22.0% 22.6%
Difference > 2 TDL? No - acceptable Not applicable Not appiicable No - acceptable
Sampling HEIS Samp Lithium Magnesium M Nickel
Area Number Date ma/kg Q PQL mg/kg Q PQL mglkg Q PQL mg/kg Q PQL
FS-15 JIKRP4 {8/25/2011 7.2 0.28 4080 X 34 325 X 0.093 9.1 X 0.11
SPLIT of JIKRP4 JIKTT9 }8/25/2011 6.86 1.90 3860 57.1 247 3.80 8.64 3.04
Analysis:
] TDL 2.5 75 5 4
Both > PQL? Yes (; inue) Yes (continue) Yes {continue) Yes {continue)
b2 ? -
Split Analysis Both R'E;)BTDL. No-Stop {acceptable) Yes (?5';, RPD) .Yes (;;;ARPD) No-Stop (acceptable)
Difference > 2 TDL? No - acceptable. Not applicable Not applicable No - acceptable
Sampling HE!S S Potassium Silicon Sodium Vanadium
Area Numb Date mg/kg Q PQL mglkg Q PQL mal/kg Q PQL mglkg Q PQL
FS-15 JIKRP4 |8/25/2011 1420 38.1 243 53 264 54.8 449 0.087
SPLIT of JIKRP4 JIKTT9 {8/25/2011 1160 304 367 1.52 218 38.0 44.0 1.90
Analysis:
TDL 400 2 50 2.5
Both > PQL? Yes {continue) Yes {continue} Yes {continue) Yes (continue)
" . Both >5xTDL? No-Stop (acceptable) Yes {calc RPD) No-Stop {acceptable} Yes (caic RPD)
Split Analysis RPD 407% i 2.0%
Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable
- . N Nitrogen in Nitrite and
Sampling HEIS Sample Zinc Zirconium Nitrate
Area Number Date mglkg Q PQL mg/kg Q PQL mg/kg Q PQL
FS-15 J1KRP4 18/25/2011 41.9 X 0.37 19.2 X 0.33 0.67 8 0.30
SPLIT of JIKRP4 J1KTTO |8/25/2011 37.5 7.61 15.7 1.90 0.51 0.50
Analysis:
TDL 1 25 2.5
Both > PQL? Yes {continue) Yes (continue) Yes {continue)
. . Both >5xTDL? Yes (calc RPD) Yes (caic RPD) No-Stop (acceptable)
Spit Anatysis RPD 1% 20.1%
Difference > 2 TDL? Not applicable Nat applicable No - acceptable
CONCLUSION:

The calculations in Tables 1 demonstrates that the 300-219, 300-224, and 333 WSTF waste sites meet

the requirements for the industrial direct contact hazard quotients and carcinogenic (excess cancer) risk

and RPDs, respectively, as identified in the RDR/RAWP (DOE-RL 2009). The hazard quotients and
carcinogenic (excess cancer) risk and RPD calculations are for use in the RSVP for this site.

Remaining Sites Verification Package for the 300-219, 300 Area Waste Transfer Line; 300-224, WATS and
U-Bearing Piping Trench; and 333 WSTF, West Side Tank Farm
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Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

Attachment 1. 300219, 300-224, and 333 WSTF Waste Sites Verification Sample Results

FS-7- JIKRR2 Duplicate of JIKRR2 - FS-15 - JIKRP4 Split of JIKRP4 - FS-1- JIKRRY
CONSTITUENT CLASS JIKRR3 JIKTTY
8/25/2011 8/25/2011 8/25/2011 8/25/2011 8/25/2011
ug/k Q| POL | ugkg | O | PQL | ugikg Q {PQL |ugkg| Q PQL | ug/k Q PQL
1,1,1-Trichloroethane VOA 073 {U| 073 0.85 U | 085 | 0.78 U {078 ] 785 U 7.85 | 070 U | 070
1,1,2 2-Tetrachloroethane VOA 086 | U | 0.86 1.0 U 1.0 0.91 U | 091 | 7.85 9] 785 | 0.82 U
1,1,2-Trichloroethane VOA 1.2 u 12 14 U 1.4 1.3 U 13 7.85 u 7.85 1.2 U
1,1-Dichloroethane VOA 030 | U | 030 0.34 U | 034 ]| 031 U | 0311 785 9] 7.85 | 028 U
1,1-Dichloroethene VOA 1.5 J 1 083 0.97 9] 0.97 0.88 U 0.88 | 7.85 U 7.85 0.79 U
1,2-Dichloroethane VOA 099 U] 099 I.1 |8 1.1 1.0 U 1.0 | 941 U 9.41 0.94 9]
1,2-Dichloroethene(Total) VOA 055 | U| 055 0.64 U | 0641 058 U | 0581 7.85 3] 7.85 | 0.52 u
1,2-Dichloropropane VOA 078 | Ul 0.78 0.90 U | 090 0.82 U | 0.82 | 7.85 U 7.85 0.74 U
2-Butanone VOA 2.6 U 2.6 3.0 J 3.0 2.7 U 2.7 18.8 U i8.8 3.3 J
2-Hexanone | _VOA 69 |U| 69 8.0 u 8.0 73 u 7.3 18.8 U 18.8 6.5 U
4-Methyl-2-Pentanone VOA 6.2 Uj| 62 7.1 u 7.1 6.5 U 6.5 18.8 19 18.8 5.8 U
Acetone VOA 29 7.6 15 J 8.8 8.9 ] 8.0 18.8 u 18.8 24 J
Benzene VOA 0.66 | U} 0.66 0.77 U | 0771 070 U | 070 | 785 9] 7.85 | 0.63 U
Bromodichloromethane VOA 031 | Ui 031 0.36 U | 036 ] 033 U ] 033] 941 U 9.41 0.29 U
Bromoform VOA 032 |U| 032 0.38 U 0.38 0.34 U 034 | 7.85 U 7.85 0.31 0]
Bromomethane VOA 071 Ul 071 0.82 U | 082 | 075 U 107541 157 U 15.7 | 067 U
Carbon disulfide VOA 059 | U| 059 0.69 U | 069 | 063 U { 063 | 7.85 U 785 | 0.56 U
Carbon tetrachloride VOA 089 | U| 089 1.0 9] 1.0 0.94 u 094 | 7.85 U 7.85 0.84 9]
Chlorobenzene VOA 076 { U | 0.76 0.88 U 0.88 0.81 U 081 | 7.85 U 7.85 0.72 9]
Chloroethane VOA 1.3 U L3 L5 U 1.5 1.3 U 13 15.7 u 15.7 12 8]
Chloroform VOA 041 | U] 041 047 U | 047 | 043 U | 043 ] 7.85 u 785 1 039 U
Chloromethane VOA 1.t U il 13 U 13 1.1 9] 1.1 15.7 U 15.7 U
cis-1,2-Dichloroethylene VOA R DR L R oy 7.85 U | 785 [
cis-1,3-Dichloropropene VOA 1.8 U 1.8 2.1 19) 2.1 1.9 U 1.9 7.85 8] 7.85 9]
Dibromochloromethane VOA 080 | U | 0.80 0.93 U | 093 | 085 U | 085 ] 7.85 u 7.85 U
Ethylbenzene VOA 095 |U| 095 1.1 y 1.1 1.0 U 1.0 7.85 U 7.85 U
Methylenechloride VOA 1.1 J 1.1 1.2 U 1.2 1.1 15) 1.1 10 U 9.41 U
Styrene VOA 089 | U| 0389 1.0 U 1.0 0.94 U [ 094 ] 7.85 U 7.85 U
Tetrachloroethene VOA 083 11U} 083 0.97 U | 097 0.88 U | 088 ] 785 U 7.85 9]
Toluene VOA |- 097 | U] 097 1.1 9] 1.1 1.0 U 1.0 7.85 U 7.85 U
trans- 1. 2-Dichloroethylene VoA | e e R i 1785 U | 7.85 | i
trans-1,3-Dichloropropene VOA 095 | U] 095 1.1 U 1.1 1.0 U 1.0 7.85 U 7.85 0.50 U
Trchloroethene VOA 032 | U| 032 0.38 U 0.38 0.34 9] 034 | 7.85 |9) 7.85 0.31 U
Vinyl chloride VOA 19 U 1.9 22 19) 2.2 2.0 9] 2.0 15.7 U 15.7 1.8 U .
Xylenes (total) VOA 086 | U| 0.86 1.0 U 1.0 0.91 U 0.91 | 7.85 U 7.85 0.82 U 0.82
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Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

Attachment 1. 300-219, 300-224, and 333 WSTF Waste Sites Verification Sample Results

FS-2 - JIKRRS FS-3 - JIKRRé FS-4 - JIKRR7 FS-5 - JIKRRS FS-6 - JIKRR4
CONSTITUENT CLASS 8/25/2011 8/25/2011 8/25/2011 8/25/2011 8/25/2011
ug/kg 1 Q1 PQL | ug/kg | Q | PQL i ug/kg Q |POLjugkg} Q | POL | upkg | Q | POL
1,1,1-Trichloroethane VOA 071 | Ul 071 0.72 Ul 072 ] 080 U | 080 | 0.70 8] 0.70 | 0.85 U 0.85
1,1,2,2-Tetrachloroethane VOA 084 | U| 084 0.84 U | 0841 094 U | 054 | 0.83 |8) 0.83 1.0 u 1.0
1,1,2-Trichloroethane VOA 12 Ul 12 1.2 U 1.2 1.4 U 1.4 1.2 U 1.2 14 U 14
1,1-Dichioroethane VOA 029 | U| 029 0.29 U | 029 1 033 U j033] 028 U 0.28 | 0.34 U 0.34
1,1-Dichloroethene VOA 1.1 J | 081 0.81 U | 081 0.91 U | 091 1.0 J 0.80 1.2 ] 0.96
1,2-Dichloroethane VOA 096 | U| 096 0.96 U | 096 1.1 9] Ll 0.95 U 0.95 1.1 U 1.1
1,2-Dichloroethene(Total) VOA 053 (U] 053 0.54 U | 054 | 060 U | 060 | 0.53 U 0.53 0.64 U 0.64
1,2-Dichloropropane VOA | 075 | U} 075 0.76 U | 076 | 0385 U {081 075 U 0.75 | 0.90 U 0.90
2-Butanone VOA 2.5 Ul 25 2.5 U 2.5 2.9 J 2.8 33 ] 2.5 4.8 J 3.0
2-Hexanone VOA 6.7 Ul 67 6.7 u 6.7 1.6 u 7.6 6.6 U 6.6 8.0 U 8.0
4-Methyl-2-Pentanone VOA 60 |U| 60 6.0 U 6.0 6.7 U 6.7 59 U 59 7.1 9] 7.1
Acetone VOA 28 74 12 J 74 22 J 8.3 25 J 73 34 8.8
Benzene VOA 064 | U | 0.64 0.65 U § 0.65 0.73 U | 0731 0.64 U 0.64 | 077 U 0.77
Bromodichloromethane VOA 030 | U| 030 0.30 U | 030 0.34 U | 034 ] 030 U 0.30 0.36 U 0.36
Bromoform VOA 032 | U} 032 032 U | 0321 036 U | 036 ] 031 u 0.31 0.38 U 0.38
Bromomethane VOA 069 | U| 0.69 0.69 U | 069 | 077 U | 0771 068 U 0.68 | 0.82 5] 0.82
Carbon disulfide VOA 058 | U | 058 0.58 U | 0.58 0.65 U | 065 | 057 U 0.57 | 0.69 U 0.69
Carbon tetrachloride VOA 086 | U| 086 0.87 U | 0.87 | 098 U | 0981 0385 U 0.85 1.0 6] 1.0
Chlorobenzene VOA 074 | U | 074 0.74 U | 074 | 084 U | 084 073 U 0.73 | 0.88 9] 0.88
Chloroethane VOA 12 (Ui 12 1.2 U 1.2 14 U 1.4 1.2 U 1.2 1.5 U 1.5
Chloroform VOA 0.4 Uyl 04 0.40 U | 040 | 045 U {045 039 U 039 | 047 U 0.47
Chloromethane VOA 1.1 Ut ui 1.1 U 1.1 1.2 U 1.2 1.0 U 1.0 1.3 U 1.3
cis-1,3-Dichloropropene VOA 1.8 U 1.8 1.8 U 1.8 2.0 U 2.0 1.7 19 1.7 2.1 U 2.1
Dibromochloromethane VOA 078 {U| 078 0.78 U | 078 0.88 U | 088 | 0.77 u 0.77 | 093 U 0.93
Ethylbenzene VOA 0.92 | U 092 0.92 U | 092 1.0 U 1.0 0.91 U 0.91 1.1 U 1.1
Methylenechloride VOA 1.0 Ui 1.0 1.0 u 1.0 1.2 18) 1.2 6.5 J 1.0 47 J 12
Styrene VOA 086 | U | 086 0.87 U | 087 | 098 U | 098 | 0.85 U 0.85 1.0 U 1.0
Tetrachloroethene VOA |- 08 |U/! 081 0.81 U | 0.8t 0.91 U | 091 1 0.80 U 0.80 | 0.96 U | 096
Toluene VOA 1.0 J | 095 0.95 U | 095 i1 U 1.1 0.94 3] 0.94 1.1 U 1.1
trans-1,3-Dichloropropene VOA 092 U} 092 0.92 U | 092 1.0 8] 1.0 0.91 U 0.91 1.1 U 1.1
Trichioroethene VOA 032 11U} 032 0.32 U | 0321 036 U 0361 031 U 0.31 0.38 8] 0.38
Vinyl chloride VOA 1.8 U 1.8 1.8 u 1.8 2.1 U 2.1 1.8 u 1.8 22 U 22
Xylenes (total} VOA 084 | U] 084 0.84 U | 0.84 | 094 U | 094 | 0.83 8] 0.83 1.0 U 1.0
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Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0
Attachment 1. 300-219, 300-224, and 333 WSTF Waste Sites Verification Sample Results
. FS-8 - JIKRR1 £S-9 - JIKRPY FS-10 - JIKRRO FS-11 - JIKRPS ES-12 - JIKRP7
CONSTITUENT CLASS 8/25/2011 8/25/2011 8/25/2011 . 8/25/2011 8/25/2011

: “ug/kg | Q| PQL | ug/kg | Q | PQL | ug’kg | Q | POL |ug/kg] Q | POL | ugkg | Q | POL

1,1,1-Trichloroethane VOA 1.2 U 1.2 0.66 U 0.66 0.58 U | 058 ] 0.59 U 0.59 1.1 u 1.1
1,1,2,2-Tetrachloroethane VOA 14 U 14 0.77 U 0.77 0.68 U 0.68 | 0.69 9] 0.69 1.3 U 1.3
1,1,2-Trichloroethane VOA 2.1 U 2.1 1.1 U 1.1 0.97 U 0.97 | 0.99 U 0.99 1.8 U 1.8
1,1-Dichloroethane VOA 050 | U] 0.50 0.27 Ul 027] 023 U [ 0231 024 U 0.24 0.44 U 0.44
1.1-Dichloroethene VOA 2.0 J 1.4 1.1 J 0.75 0.65 U [ 065§ 0.67 U 0.67 1.2 J 1.2
1,2-Dichloroethane VOA 1.7 U 1.7 0.89 8] 0.89 0.78 U 0.78 | 0.79 U 0.79 15 U 1.5
1,2-Dichloroethene(Total) VOA 092 [ U|j 092 0.49 9] 0.49 043 U 0.43 ]| 0.44 U 0.44 0.82 U 0.82
1,2-Dichloropropane VOA 1.3 Uyl 13 0.70 U | 070 | 0.61 U 1 0.61 | 062 9] 0.62 1.2 0] 1.2
2-Butanone VOA 4.7 J 4.3 39 J 23 2.0 9] 2.0 2.2 J 2.1 3.8 U 3.8
2-Hexanone VOA 12 U 12 6.2 U 6.2 54 U 5.4 5.5 U 5.5 10 U 10
4-Methyl-2-Pentanone VOA 10 U 10 55 U 5.5 4.8 U 4.8 49 U 49 2.1 U 9.1

Acetone VOA 33 J 13 22 J 6.8 8.2 J 6.0 14 J 6.1 22 J 11
Benzene VOA 1.1 U 1.1 0.60 U 0.60 0.52 U | 052 ] 053 U 0.53 0.98 U 0.98
Bromodichloromethane VOA 052 | U| 052 0.28 9] 0.28 0.24 U 1024 025 U 0.25 0.46 U 0.46
Bromoform VOA 054 | Ul 054 0.29 U 0.29 0.25 U | 025§ 0.26 U 0.26 0.48 U 0.48
Bromomethane VOA 1.2 U 1.2 0.63 U 0.63 0.55 U 0.55 | 0.56 U 0.56 1.0 U 1.0
Carbon disulfide VOA 099 {U| 099 0.53 U 0.53 0.47 U [ 047 | 047 U 0.47 0.88 U 0.88
Carbon tetrachloride VOA 15 U 1.5 0.80 U 0.80 0.70 U | 0701 071 U 0.71 1.3 U 13
Chlorobenzene VOA 1.3 U 13 0.68 u 0.68 0.60 U | 060 | 0.61 U 0.61 1.1 U 1.1
Chloroethane VOA 2.1 U 21 1.1 U 1.1 0.99 U | 099 1.0 U 1.0 1.9 u 1.9
Chloroform VOA 068 [ U | 0.68 0.37 U 0.37 0.32 U 032 1 0.33 U 0.33 0.61 u 0.61
Chloromethane VOA 1.8 U 1.8 0.98 U 0.98 0.85 U 0.85 | 0.87 U 0.87 1.6 U 1.6
cis-1,3-Dichloropropene VOA 3.0 Ul 30 1.6 U 1.6 1.4 U 1.4 1.5 8] 1.5 2.7 U 2.7
Dibromochloromethane VOA 1.3 U 1.3 0.72 U 0.72 0.63 U 0.63 | 0.64 §) 0.64 12 U 1.2
Ethylbenzene VOA 1.6 U 1.6 0.85 U 0.85 0.74 U | 074 076 U 0.76 14 U 1.4
Methylenechloride VOA 1.8 U 1.8 1.3 J 0.95 0.83 U | 0.83 | 0.85 U 0.85 23 J 1.6
Styrene VOA 1.5 U 1.5 0.80 U 0.80 0.70 6] 0.70 { 0.71 U 0.71 1.3 U 13
Tetrachloroethene VOA 14 U 1.4 0.75 U 0.75 0.65 U 0.65 | 0.67 U 0.67 1.2 U 1.2
Toluene VOA 1.6 9] 1.6 0.87 U 0.87 0.76 U 0.76 § 0.78 U 0.78 14 U 14
trans-1,3-Dichloropropene VOA 1.6 U 1.6 0.85 U | 085 0.74 U | 074 ] 0.76 U 0.76 1.4 U 1.4
Trichloroethene VOA 054 (U] 054 0.29 U 0.29 0.25 U 0.25 | 0.26 U 0.26 0.48 U 0.48
Vinyl chloride VOA 3.2 8) 3.2 1.7 U 1.7 1.5 U 1.5 1.5 U 1.5 2.8 U 2.8
Xylenes (total) VOA 1.4 U 1.4 0.77 U 0.77 0.68 U 0.68 | 0.69 U 0.69 1.3 U 1.3
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Attachment to Waste Site Reclassification Forms 2011-106 Rev. 0

Attachment 1. 300-219, 300-224, and 333 WSTF Waste Sites Verification Sample Results

FS-13 - JIKRP6 FS-14 - JIKRPS F5-16 - JIKRP3 FS-17- JIKRP2 |TRIP Blank - JIKTXS
CONSTITUENT CLASS 8/25/2011 8/25/2011 8/25/2011 8/25/2011 8/25/2011

uglkg | Q | PQL | uglk Q | PQL | ug/kg | Q |POL Jugkg) Q | PQL | wgikg} O PQL
1,1,1-Trichloroethane VOA 068 | U| 0.68 0.67 U | 067 0.63 U | 063 | 0.75 u 0.75 4.13 U 413
1,1,2,2-Tetrachloroethane VOA 079 | U| 079 0.78 U | 078 0.73 U | 073 { 0.88 8] 0.88 | 4.13 U 4.13
1,1,2-Trichloroethane VOA 1.1 Uyl 1l 1.1 9] 1.1 1.1 U 1.1 1.3 8] 1.3 4.13 U 4.13
{,1-Dichloroethane VOA 027 [ U] 027 0.27 U | 027 | 0325 U | 0251 030 9] 030 | 4.13 U 4.13
1,1-Dichloroethene VOA 077 {U| 077 0.94 I 0.76 1.0 J [ 071 ] 085 U 085 | 4.13 U 4.13
1,2-Dichloroethane VOA 091 U} 091 0.90 U | 090 0.84 U | 0.84 1.0 u 1.0 4.95 8 4.95
1,2-Dichloroethene(Total) VOA 0.51 | U | 051 0.50 U U U 0.56 | 4.13 |9 413
1,2-Dichloropropane VOA 072 {U] 072 0.71 U u U 079 | 413 U 4.13
2-Butanone VOA 4.0 J] 24 3.0 J J U 2.6 9.90 U 9.90
2-Hexanone VOA 64 |U| 64 6.3 U U U 7.0 9.90 U 9.90
4-Methyl-2-Pentanone VOA 57 U] 57 5.6 U U U 6.3 9.90 U 9.90
Acetone VOA 17 J J 1.7 9.90 U 9.90
Benzene VOA 061 | U U U U 0.68 | 4.13 U 4.13
Bromodichloromethane VOA 029 {U u U 8] 0.32 4.95 u 4.95
Bromoform VOA 030 {U U u U 0.33 4.13 U 413
Bromomethane VOA 065 | U U U U 0.72 8.25 0] 8.25
Carbon disulfide VOA 055 1 U U U U 0.61 4.13 U 4.13
Carbon tetrachloride VOA 082 | U U 19) U 0.91 4.13 U 4.13
Chlorobenzene VOA 070 | U U U U 0.78 | 4.13 U | 413
Chloroethane VOA i2 8] U U U 1.3 8.25 U 8.25
Chloroform VOA 038 | U U u U 042 | 413 19 4.13
Chloromethane VOA 1.0 U U U U 8.25 U 8.25
cis-1,2-Dichloroethylene VOA |5 i s i 4.13 U 4.13
cis-1,3-Dichloropropene VOA . U U U U 4.13 U 4.13
Dibromochloromethane VOA 074 |U |9 U U 4.13 U 4.13
Ethylbenzene VOA 087 | U U U U 4.13 U 4.13
Methylenechloride VOA 098 | U ] 9] U 10 U 4.95
Styrene VOA 082 | U U u 9] 4.13 U 4.13
Tetrachloroethene VOA 077 { U U U U 4.13 U 4.13
Toluene VOA 090 | U J J A U 413 U 4.13
trans-1,2-Dichloroethylene VOA o R B D TR G O i 4.13 U | 413
trans-1,3-Dichloropropene VOA 087 (U] 087 0.86 U | 08 | 081 U [ 081 ] 097 8) 4.13 U 4.13
Trichloroethene VOA 030 | U] 030 0.30 U | 030 | 0.28 U | 0281 033 U 4.13 U 4.13
Vinyl chloride VOA 1.7 Uy 17 1.7 u 1.7 1.6 U 1.6 1.9 9] 8.25 U 8.25
Xylenes (total) VOA 079 {U| 079 0.78 U | 078 1 073 U | 073 ] 088 U 4.13 U 4.13
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Attachment to Waste Site Reclassification Forms 2011-106
Attach 1. 300-219, 300-224, and 333 WSTF Waste Sites Verification Sample Results
TRIP Blank 2 -
JIKTX6
CONSTITUENT CLASS 8252011
ugkg | Q | POL
1,1,1-Trichloroethane VOA 050 | U{ 050
1,1,2,2-Tetrachloroethane VOA 059 [ U| 0.59
1,1,2-Trichloroethane VOA 085 | U| 085
1,1-Dichloroethane VOA 020 | U|[ 020
1,1-Dichloroethene VOA 057 | U] 057
1,2-Dichloroethane VOA 0.68 U | 0.68
1,2-Dichloroethene(Total) VOA 038 | U| 038
1,2-Dichloropropane VOA 053 | U| 053
2-Butanone VOA 1.8 Ul 18
2-Hexanone VOA 4.7 u| 47
4-Methyl-2-Pentanone VOA 4.2 U 4.2
Acetone VOA 52 Ul 52
Benzene VOA 045 | U] 045
Bromodichloromethane VOA 021 | U} 021
Bromoform VOA 022 (U] 022
Bromomethane VOA 048 | U| 048
Carbon disulfide VOA 041 | U| 041
Carbon tetrachloride VOA 061 | U} 061
Chlorobenzene VOA 052 | Ul 0.52
Chloroethane VOA 08 | U] 086
Chloroform VOA 028 | U! 028
Chloromethane VOA 074 | U] 0.74
cis-1,3-Dichloropropene VOA 1.2 U 1.2
Dibromochlorc h VOA 055 [ Ui 055
Ethylbenzene VOA 065 | U] 0.65
Methylenechloride VOA 072 1 U| 072
Styrene VOA 0.61 Ul 061
Tetrachloroethene VOA 057 | U!l 057
Toluene VOA 067 | U] 067
trans-1,3-Dichloropropene VOA 065 | Ul 0.65
Trichloroethene VOA 022 | U] 022
Vinyt chloride VOA 1.3 U 13
Xylenes (total) VOA 0.59 | U] 0.59
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APPENDIX B

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the site-
specific sample design (WCH 2011b). This DQA was performed in accordance with site-
specific data quality objectives found in the 300 Area Remedial Action Sampling and Analysis
Plan (300 Area SAP) (DOE-RL 2011).

A review of the sample design (WCH 2011b), the field logbooks (WCH 2011a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. To ensure quality data, the 300 Area SAP data assurance
requirements and the data validation procedures for chemical and radiochemical analysis

(BHI 2000a, 2000b) are used as appropriate. This review involves evaluation of the data to
determine if they are of the right type, quality, and quantity to support the intended use (i.e.,
decision-making purposes). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process

(EPA 2006).

Verification sample data collected at the 300-219, 300-224, and 333 WSTF waste sites were
provided by the laboratories in two sample delivery groups (SDGs): K3633 and J01261.
SDG K3633 was submitted for third-party validation.

Samples in the 300-219, 300-224, and 333 WSTF data set were analyzed using

U.S. Environmental Protection Agency (EPA) method 6010 (inductively coupled plasma [ICP]
metals), EPA method 7471 (mercury), Northwest total petroleumn hydrocarbons (NWTPH-Dx)
(total petroleum hydrocarbons [TPH]), EPA Method 300.0 and SW-846 method 9056 (ion
chromatography [IC] anions), EPA Method 353.2 (nitrogen in nitrate and nitrite), EPA method
8260 (volatile organic compounds [VOCs]), gamma spectroscopy (gamma energy analysis
[GEA)), gross alpha, gross beta, and isotopic uranium analysis. The ICP metals included
antimony, arsenic, barium, beryllium, boron, cadmium, chromium, cobalt, copper, lead,
manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.

MAJOR DEFICIENCIES

A major deficiency was noted in SDGs K3633 and J01261 in the IC anions analysis, where the
holding times were exceeded by greater than twice the limit on all nitrate, nitrite, and
orthophosphate samples. Third-party validation qualified the non-detected nitrite result analyzed
by EPA method 300.0 as rejected and flagged “UR” in SDG K3633. All nondetected nitrite and
orthophosphate results analyzed by SW-846 method 9056 in SDG J01261 may also be
considered rejected.
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The issue with the nitrite analyses by methods 300.0/9056 not meeting the holding times was
anticipated, and nitrite was analyzed by a second method (EPA 353.2) in both SDGs. The
replacement nitrite data are sufficient for the intended purpose. There was no replacement for the
rejected orthophosphate data. However, orthophosphate was not a constituent of concern; it was
an incidental analyte in the anions analysis. Orthophosphate is not a regulated compound;
therefore, the rejection of the orthophosphate data does not impact the evaluation of the 300-219,
300-224, and WSTF 333 data. The final data set is useable for decision-making purposes.

MINOR DEFICIENCIES

Minor deficiencies are discussed below. If no comments are made about a specific analysis it
should be assumed that no deficiencies in the quality of the data were found. Unless otherwise
noted deficiencies listed below are specific to the individual SDG, but apply to all samples
within that SDG.

SDG K3633

This SDG comprises two samples (JIKTX5 and JIKTT9) collected from the 300-219, 300-224,
and 333 WSTF waste sites. Sample JIKTXS is a trip blank, and sample J1IKTT9 is a split of
sample JIKRP4, from SDG J01261). SDG K3633 was submitted for formal third-party
validation. Minor deficiencies found in SDG K3633 are as follows:

In the VOC analysis, the method blank showed contamination for methylene chloride. During
third-party validation, all methylene chloride results in SDG K3633 were raised to the required
quantitation limit, qualified as undetected, and flagged “U.”

In the TPH analysis, the laboratory did not spike the laboratory control standard (LCS), matrix
spike (MS), or matrix spike duplicate (MSD) with a motor oil standard. Third-party validation
qualified the motor oil result in SDG K3633 as estimated with “J” flags. Estimated data are
useable for decision-making purposes.

In the ICP metals analysis, the MS recovery for antimony (51.6%) was below project acceptance
criteria (70% to130%). Third-party validation qualified the antimony result in SDG K3633 as
estimated with “J” flags. Estimated data are useable for decision-making purposes.

In the IC anion and pH analyses, the holding times for nitrate, nitrite, orthophosphate, and pH
were exceeded by more than twice the acceptable range on all samples. Nitrate and
orthophosphate were detected in the only sample analyzed; whereas, nitrite was nondetected.
Third-party validation has qualified the pH result and the detected nitrate and orthophosphate
results in SDG K3633 with “J” flags as estimated. Estimated data are useable for decision-
making purposes. The nondetected nitrite and orthophosphate results are discussed in the “Major
Deficiencies” section above.
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In the IC anion analysis, the method blank showed contamination for sulfate. During third-party
validation, the sulfate result in SDG K3633 was raised to the required quantitation limit,
qualified as undetected, and flagged “U.”

In the IC anion analysis, the relative percent difference (RPD) calculated using the laboratory
duplicate for chloride (38.3%) was above the acceptance criteria (30%). Elevated RPDs in
environmental samples are generally attributed to natural heterogeneities in the sample matrix
rather than to analytical variability in the sample extraction or analysis process. Third-party
validation did not qualify this result; however, the chloride result for SDG K3633 may be
considered estimated. Estimated data are useable for decision-making purposes.

In the isotopic uranium analysis, an LCS analysis was not performed for uranium-235. Due to
the lack of an LCS analysis, third-party validation has qualified the uranium-235 result in SDG
K3633 as estimated with “J” flags. Estimated data are useable for decision-making purposes.

In the gross alpha analysis, the RPD (68%) was above the acceptance criteria (30%). Elevated
RPDs in environmental samples are generally attributed to natural heterogeneities in the sample
matrix rather than to analytical variability in the sample extraction or analysis process. The gross
alpha result for SDG K3633 may be considered estimated. ' Estimated data are useable for
decision-making purposes.

SDG J01261

This SDG comprises 20 samples (JIKRP1-9, JIKRRO-9, and J1IKTX6) collected from the 300-
219, 300-224, and 333 WSTF waste sites. Sample JIKRR3 is a field duplicate of sample
JIKRR2. Sample J1KRP1 is an equipment blank. Sample J1IKTX6 is a trip blank. Minor
deficiencies found in SDG J01261 are as follows:

In the VOC analysis, the sample size used in preparation of the MS and MSD for the RPD
exceeded 10% difference, resulting in elevated RPD values. The RPD project control limit
(<30%) was exceeded for the following analytes: benzene; bromodichloromethane; 2-butanone;
1,2-dichloroethane; 1,2-dichloropropane; cis-1,3-dichloropropene; trans-1,3-dichloropropene;
1,1,2,2-tetrachloroethane; toluene; 1,1,2-trichloroethane, trichloroethene, and vinyl chloride. All
results for these analytes in SDG J01261 may be considered estimated. Estimated data are
useable for decision-making purposes.

In the TPH analysis, the MS and MSD recoveries for C10-C36 (38% to 43%, respectively) were
below project control limits (50% to 150%). All C10-C36 results in SDG J01261 may be
considered estimated. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the LCS recovery for silicon (23%) was below project control limits
(70% to 130%). All silicon results in SDG J01261 may be considered estimated. Estimated data
are useable for decision-making purposes.

In the ICP metals analysis, the MS recoveries for antimony (51%) and silicon (25%) were below
project control limits (70% to 130%). All antimony and silicon results in SDG J01261 may be
considered estimated. Estimated data are useable for decision-making purposes.
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In the ICP metals analysis, the laboratory duplicate RPD calculated for silicon (33%) was above
the acceptance criteria (less than 30%). Elevated RPDs in environmental samples are generally
attributed to natural heterogeneity in the sample matrix. All silicon results in SDG J01261 may
be considered estimated. Estimated data are useable for decision-making purposes.

In the IC anion analysis, the holding times for nitrate, nitrite, and orthophosphate analysis were
exceeded by more than twice the limit on all samples. Nitrate was detected in all samples;
whereas, nitrite and orthophosphate were nondetected in all samples, with the exception of one
sample (JIKRR7) where orthophosphate was detected. All detected nitrate and orthophosphate
results in SDG JO1261 may be considered estimated. Estimated data are useable for decision-
making purposes. The nondetected nitrite and orthophosphate results are discussed in the
“Major Deficiencies” section above. '

In the pH analysis, the holding times were exceeded by more than twice the limit on all samples.
All pH results for SDG J01261 may be considered estimated. Estimated data are useable for
decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

RPD evaluations of main sample(s) versus the laboratory duplicate(s) are routinely performed
and reported by the laboratories. Any deficiencies in those calculations are reported by SDG in
the previous sections.

Field quality assurance (QA)/quality control (QC) measures are used to assess potential sources
of error and cross contamination of samples that could bias results. Two sets of field QA/QC
samples (main sample and duplicate) were collected, as documented in the field logbook

(WCH 2011a). Sample JIKRR?2 is the field duplicate of sample JIKRR3, and sample JIKTTO is
the split of sample J1KRP4.

The entire sample data set including the duplicate and split sample data are presented in the RPD
calculation in Appendix A. RPDs for the field duplicate and split samples have been calculated
and are also presented in the RPD calculation. Please refer to the RPD calculation for details.

Field duplicate samples provide a relative measure of the degree of local heterogeneity in the
sampling medium, unlike laboratory duplicates that are used to evaluate precision in the
analytical process. The field duplicates are evaluated by computing the RPD of the
sample/duplicate pair(s), for each contaminant of concern. No major or minor deficiencies in the
RPD calculations were found for the field duplicate samples. All field duplicate RPDs
calculated were below the field duplicate acceptance criteria (less than 30%).

Field split samples are used to determine systematic differences (bias) between laboratories. A
statistical determination of systematic differences would require larger data sets than are
presented here.

Such a determination is complicated by variability introduced by the natural heterogeneities
inherent in field soil samples and the analytical variability that each individual laboratory
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experiences. Therefore, when evaluating limited field split data, relatively large RPDs are
expected. No major deficiencies in the RPD calculations were found for the split samples.
Minor deficiencies for the split samples are as follows:

In the split evaluation, the RPD calculated for silicon (40.7%) was above the field split
acceptance criteria (less than 35%). Elevated RPDs in environmental samples are generally
attributed to natural heterogeneity in the sample matrix. The data are useable for decision-
making purposes.

A visual inspection of all of the data is also performed. No additional major or minor
deficiencies are noted. The data are useable for decision-making purposes.

SUMMARY

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 300-219,
300-224, and 333 WSTF waste sites verification sampling data found that the analytical results
are accurate within the standard errors associated with the analytical methods, sampling, and
sample handling.

The DQA review for the 300-219, 300-224, and 333 WSTF waste sites concludes that the 7
reviewed data are of the right type, quality, and quantity to support the intended use. Detection °
limits, precision, accuracy, and sampling data group completeness were assessed to determine if
any analytical results should be rejected as a result of QA and QC deficiencies. With the
exception of the rejected nitrite and orthophosphate data, the analytical data were found
acceptable for decision-making purposes. The verification sample analytical data are stored in
the environmental restoration project-specific database prior to being submitted for inclusion in
the Hanford Environmental Information System database. The verification sample analytical
data are also summarized in Appendix A.
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