WASTE SI1E RECLASSIFICATION FORM

itted: :2011-0
Date Submitted: 09/26/11 Operable Unit(s): _100-FR-2 Control Number 87

Originator: M. L. Proctor Waste Site Code:  600-351

Phone: __372-9227

Type of Reclassification Action:

Closed Out [ Interim Closed Out [ No Action []
RCRA Postclosure 1 Rejected [J Consolidated (]

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed Out, No
Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit, if appropriate, for
Closed Qut and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste management units will occur at a
future date.

Vescription of current waste site condition:

The 600-351, Stained Areas Outside of 100-F Area consisted of two stained soil areas. The northern area consisted of stained and crusted soil
measuring 4 m (13.2 ft) in diameter. The southemn area consisted of petroleum-based material released to the ground surface. There were oil cans
lying at the site and the surrounding area. The site is located within historic pre-Hanford orchard areas where lead and arsenic contamination due to
the use of lead arsenate pesticide prior to the Manhattan Project is present in concentrations exceeding soil cleanup criteria. However, as agreed by
the Tri-Parties Federal Facility Agreement and Consent Change Control Form, TPA-CN-401, U.S. Department of Energy, Richland Operations
Office, Richland, Washington (TPA-CN-401) (DOE-RL 2010), lead and arsenic contamination that resulted from pesticide use before the
Manhattan Project are excluded as contaminants of concern and will be discussed in a future Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) document. Remediation, verification sampling, and comparison of residual contaminant
concentrations against cleanup levels have been performed in accordance with the remedial action objectives (RAOs) and remedial action goals
(RAGS) established by the Remedial Design Report/Remedial Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 6, U.S. Department of
Energy, Richland Operations Office, Richland, Washington and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected
remedy involved (1) excavation and removal of debris and stained soil, (2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Facility at the 200 Area of the Hanford Site, (3) demonstrating through verification sampling that cleanup goals have been
achieved, and (4) proposing the site for reclassification as Interim Closed Out.

Basis for reclassification:

The sample results were evaluated in comparison to the RAGs. In accordance with this evaluation, the verification sampling results support a
reclassification of this site to Interim Closed Out. With the exception of lead and arsenic concentrations, the current site conditions achieve the
RAOs and the corresponding RAGs established in the Remaining Sites ROD (EPA 1999). As agreed by the Tri-Parties (TPA-CN-401), lead and
arsenic contamination that resulted from pesticide use prior to the Manhattan Project are excluded as contaminants of concern and will be discussed
in a future CERCLA document. The results of verification sampling show that residual contaminant concentrations (with the exception of lead
and arsenic) do not preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils
(i.e., surface to 4.6 m [15 ft] deep). The results (with the exception of arsenic) also demonstrate.that residual contaminant concentrations are
protective of groundwater and the Columbia River. However, because arsenic and lead contamination is present in surface soil, an
administrative institutional control will be required until a final decision concering historic orchard pesticide use is made. Additionally, the
results of verification sampling indicate that residual waste site contamination originating from Hanford Site or Manhattan Project activities does
not extend into deep-zone soils (below 4.6 m [15 ft] deep). Therefore, institutional controls to prevent uncontrolled drilling into the deep zone are
not required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 600-351, Stained Areas
Qutside of 100-F Area Waste Site (attached).
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-351,
STAINED AREAS OUTSIDE OF 100-F AREA

EXECUTIVE SUMMARY

The 600-351, Stained Areas Outside of 100-F Area waste site is located in the 100-FR-2
Operable Unit of the Hanford Site, approximately 76 m (250 ft) south of F Avenue North. The
600-351 waste site consisted of two stained soil areas. The northern area, measuring
approximately 4 m (13.2 ft), consisted of stained and crusted soil. The southern area consisted of
petroleum-based material released to the ground surface and the underlying soils. The soil
appeared crusted and no vegetation was growing in the affected area. There were oil cans lying
at the site and the surrounding area. Areas of stained soil and stressed vegetation have
subsequently been determined to be due to the use of lead arsenate pesticide applications on
historic Hanford orchards.

Remediation of the 600-351 waste site was initiated and completed on March 10, 2011. The
deepest part of the excavation extends to 1.8 m (6 ft). The excavation activities included
removal of approximately 60.4 bank cubic meters (BCM) (79.0 bank cubic yards [BCY]) of
stained soil for disposal at the Environmental Restoration Disposal Facility (ERDF). In addition,
less than 1 BCM (1.308 BCY) of debris, consisting of miscellaneous steel cans and wire, was
removed to ERDF.

Verification sampling was conducted at the 600-351 waste site June 6 through August 8, 2011, to
support a determination that residual contaminant concentrations in the soil meet cleanup criteria
specified in the Remedial Design Report/Remedial Action Work Plan for the 100 Area

100 Area RDR/RAWP (DOE-RL 2009b) and the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton
County, Washington (Remaining Sites ROD) (EPA 1999). The results indicated that the waste
removal action achieved compliance with the remedial action objectives (RAOs) and remedial
action goals (RAGs) for the 600-351 waste site, with acknowledgment that residual lead and
arsenic contamination that resulted from pesticide use previous to the Manhattan Project are
excluded from the contaminants of concern (COCs) and will instead be discussed in a future
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
document. A summary of the cleanup evaluation for the sample 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 600-351 waste site in accordance with the TPA-MP-14
procedure in the Tri-Party Agreement Handbook Management Procedures (DOE-RL 2007).

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site ES-1
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Table ES-1. Summary of Remedial Action Goals for the 600-351 Waste Site.

Remedial Action

Regl.llatory Remedial Action Goals Results Objectives
Requirement .
Attained?
Direct Exposure - Attain dose rate of less than . . ) )
R . 1 5-mrem/yr dose rate above Radionuclides are not COPCs at this waste site. NA
Radionuclides
background over 1,000 years.
All individual COPC concentrations are below the direct
Direct Exposure — exposure RAGs with the exception of arsenic and lead. As
N - . Attain individual COPC RAGs. agreed by the Tri-Party Project managers, arsenic and lead Yes
onradionuclides . . L . L
associated with pesticide use in pre-Hanford historic orchards
are not COPCs (TPA CN-401 [D™7 7 *nam
Risk Requirements — | Attain a hazard quotient of <1 for all |All hazard quotients are less than 1.
Nonradionuclides individual noncarcinogens.
Attain a cumulative hazard quotient | Tic cuiwadive hazard quotient (.o a 107) is less thau 1.
of <1 for noncarcinogens.
Attain an excess cancer risk of No carcinogenic nonradionuclide COPCs were detected above Yes
<1 x 10°® for individual carcinogens. | background levels; therefore, the excess cancer risk for
individual carcinogens is zero.
Attain a cumulative excess cancer No carcinogenic nonradionuclide COPCs were subject to the
risk o x 107 for carcinogens. Cess cancer calculation; the re, the total excess
carcinogenic risk for all sampling areas is zero.
Groundwater/River | Attain single-COPC groundwater
Protection — and river protection RAGs.
Radionuclides Attain national primary drinking
water standards *: 4 mrem/yr
(beta/gamma) dose rate to target
receptor/organs.
Meet drinking water standards for Radionuclides are not COPCs. NA
alpha emitters: the most stringent of
15 pC/L MCL or 1/25th of the
derived concentration guides from
DOE Order 5400.5".
Meet total uranium standard of
30pg/L (21.2 pCi/L)".
Groundwater/River | Attain individual nonradionuclide Arsenic, lead, and MCPP are present at concentrations
Protection - groundwater and river cleanup exceeding soil RAGs for groundwater and/or Columbia River
Nonradionuclides requirements. protection. However, an evaluation based upon RESRAD
modeling discussed in Appendix C of the RDR/RAWP (DOE-
RL 2009b) shows that with the exception of arsenic, residual Yes

concentrations of these constituents are predicted to be
protective of groundwater and the river. As agreed by the Tri-
Party Project managers, arsenic and lead associated with
pesticide use in pre-Hanford historic orchards are not COPCs
(DOE-RL 2010)",

“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 100 Areas, the 30 ug/L. MCL corresponds to 21.2 pCi/L.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total

Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).

¢ Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentrations of MCPP are not expected to migrate
more than 1 m (3.3 ft) vertically in 1,000 years (based on the distribution coefficient of MCPP, 48.5 mL/g). The vadose zone underlying the soil below the site is
approximately 5.55 m (18.21 ft). Therefore, residual concentrations of MCPP are predicted to be protective of groundwater and the Columbia River. Arsenic and
lead contamination that resulted from pesticide use previous to the Manhattan Project is excluded as COPCs and will instead be discussed in a future CERCLA

document (DOE-RL 2010).

CERCLA = Comprehensive Environmental Response,
Compensation, and Liability Act

COPC = contaminant of potential concern
DOE = U.S. Department of Energy
MCL = maximum contaminant level

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site

MCPP = 2-(2-methyl-4-chlorophenoxy) propionic acid
NA = not applicable

RAG = remedial action goal

RESRAD = RESidual RADioactivity

RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area

ES-2
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In accordance with this evaluation, the verification sampling results support a reclassification of
600-351 waste site to Interim Closed Out. With the exception of lead and arsenic, the current
site conditions achieve the RAOs and the corresponding RAGs established in the

100 Area RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The
results of verification sampling show that residual contaminant concentrations (with the
exception of lead and arsenic) do not preclude any future uses (as bounded by the rural-
residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m
[15 ft] deep). The results also demonstrate that residual contaminant concentrations (with the
exception of lead and arsenic) are protective of groundwater and the Columbia River. As agreed
by the Tri-Parties in TPA-CN-401 (DOE-RL 2010), lead and arsenic contamination that resulted
from pesticide use prior to the Manhattan Project are excluded as contaminants of concern and will
be discussed in a future CERCLA document. However, since this contamination is present in
surface soil, an administrative institutional control will be required until a final decision
concerning historic pesticide use is made. The results of the verification sampling also indicate
that residual waste site contamination originating from Hanford Site or Manhattan Project
activities does not extend into deep-zone soils. Therefore, institutional controls to prevent
uncontrolled drilling into the deep-zone are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the 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 level in the Washington
Administrative Code (WAC), Chapter 173-340, Table 749-3 (WAC 173-340) were arsenic,
boron, lead, selenium, and vanadium. The U.S. Environmental Protection Agency ecological
soil screening levels were exceeded for antimony, arsenic, lead, manganese, selenium, vanadium,
and zinc. A table comparing concentrations of these constituents to ecological screening levels
and background levels is provided in Appendix A. Exceeding screening values is intended to
trigger additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because concentrations of antimony, manganese, vanadium, and zinc are below
Hanford Site background values or Washington State background values, it is believed that the
presence of these constituents does not pose a risk to ecological receptors. All exceedances will
be evaluated in the context of additional lines of evidence for ecological effects as a part of the
final closeout decision for the Columbia River corridor portion of the Hanford Site. Arsenic and
lead concentrations associated with historic pesticide use previous to the Manhattan Project will
be excluded from the COCs/contaminants of potential concern (COPCs) and will instead be
discussed in a future CERCLA document (DOE-RL 2010).

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-351,
STAINED AREAS OUTSIDE OF 100-F AREA

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 600-351, Stained Areas Outside of 100-F Area waste site meets
the objectives for Interim Closed Out as established in the Remedial Design Report/Remedial
Action Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b) and the Interim
Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1,
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200- CW-3
Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999).
With the exception of lead and arsenic, the results of verification sampling show that residual
contan = ant concentratis " not precluc any future uses (as bounded by the rural-residential
scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [15 ft] deep).
The results also demonstrate that with the exception of lead and arsenic, residual contaminant
concentrations are protective of groundwater and the Columbia River and institutional controls to
prevent uncontrolled drilling are not required. As agreed by the Tri-Parties in TPA-CN-401
(DOE-RL 2010), lead and arsenic contamination that resulted from pesticide use prior to the
Manhattan Project are excluded as contaminants of concern and will be discussed in a future
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) document.
However, since this contamination is present in surface soil above direct exposure cleanup
levels, an administrative institutional control will be required until a final decision concerning
historic pesticide use is made.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the 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 level in the Washington
Administrative Code (WAC), Chapter 173-340, Table 749-3 (WAC 173-340) were arsenic,
boron, lead, selenium, and vanadium. The U.S. Environmental Protection Agency (EPA)
ecological soil screening levels were exceeded for antimony, arsenic, lead, manganese, selenium,
vanadium, and zinc. A table comparing concentrations of these constituents to ecological
screening levels and background levels is provided in Appendix A. Exceeding screening values
is intended to trigger additional evaluation and does not necessarily indicate the existence of risk
to ecological receptors. Because concentrations of antimony, manganese, vanadium, and zinc
are below Hanford Site background values or Washington State background values, it is believed
that the presence of these constituents does not pose a risk to ecological receptors. All
exceedances will be evaluated in the context of additional lines of evidence for ecological effects
as a part of the final closeout decision for the Columbia River corridor portion of the Hanford
Site. Arsenic and lead concentrations associated with historic pesticide use previous to the
Manbhattan Project will be excluded from the contaminants of concern/contaminants of potential
concern (COCs/COPCs) and will instead be discussed in a future CERCLA document

(DOE-RL 2010).

GENERAL SITE INFORMATION AND BACKGROUND

The 600-351, Stained Areas Outside of 100-F Area waste site, part of the 100-FR-2 Operable
Unit, is located approximately 76 m (250 ft) south of F Avenue North (Figure 1).

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site 1
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Figure 6. Geophysical Investigation Results for the 600-351,
Stained Area Qutside of 100-F Area.
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Figure 9. The 600-351 Waste Site Post-Excavation Boundary.
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the Washington State Department of Ecology (Ecology), and the U.S. Department of Energy,
Richland Operations Office led to a Tri-Party Agreement Change Notice TPA-CN-401
(DOE-RL 2010) dated December 6, 2010, that conditionally excludes lead and arsenic as
contaminants of concern for sites demonstrated to have been located within orchard areas.

Additional Remedial Activities

Following initial remediation, verification sampling performed on June 6, 2011, found a sample
result that exceeded the direct exposure RAG for total petroleum hydrocarbons (TPH), diesel
range at 210 mg/kg. The area with elevated TPH result was mistakenly assumed to be sample
location 4. The recommended path forward was to remediate the south excavation further, and
re-sample the south excavation.

Additional remediation and re-sampling of the south excavation was performed on July 12, 2011,
removing an additional 14.0 BCM (18 BCY) of material from the south half of the south
excavation. The results indicated that the waste removal action achieved compliance with the
remedial action objectives (RAOs) and remedial action goals (RAGs) for the 600-351 waste site,
with acknowledgment that residual lead and arsenic contamination that resulted form pesticide
use previous to the Manhattan Project. The mistake in the assumed sample location was
observed during careful data evaluation and determined that the previous result that exceeded the
direct exposure RAG for TPH was from the sample collected from the northern excavation
(location 1, Figure 10). The recommended path forward was to perform further remediation of
the northern excavation and to re-sample location 1.

A second round of additional remediation and re-sampling of the north portion of the north
excavation was performed on August 4, 2011. The excavation resulted in the removal of
approximately 18.7 BCM (24.5 BCY) of contaminated soil. The results indicated that the waste
removal action achieved compliance with the RAOs and RAGs for the 600-351 waste site, with
acknowledgment that residual lead and arsenic contamination that resulted form pesticide use
previous to the Manhattan Project are excluded from the COCs and will instead be discussed in a
future CERCLA document.

Accounting for all additional remediation performed at the 600-351 waste site, the excavation
resulted in the total removal of approximately 60.4 BCM (79.0 BCY) of contaminated soil. The
deepest part of the excavation extends to approximate depth of 1.8 m (6.0 ft) bgs. Figure 11
shows a photograph of the remediated 600-351 waste site.

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site 11
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VERIFICATION SAMPLING ACTIVITIES

Verification sampling was conducted at the 600-351 waste site June 6 through August 8, 2011, to
support a determination that residual contaminant concentrations in the soil meet cleanup criteria
specified in the 100 Area RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD

(EPA 1999). A composite sampling design was used to collect verification soil samples from
within the excavated areas (WCH 2011c). The following subsections provide additional
discussion of the information used to develop the verification sampling design. The results of
verification sampling are also summarized to support interim closure of the site.

Contaminants of Potential Concern (COPCs)

The COPC:s for the 600-351 waste site we identified b  :d on existing available historical
information, waste characterization sampling data, in-process sample results, and visual
observations of the waste site. The COPCs include the expanded list of ICP metals, mercury,
pesticides, herbicides, PCBs, and TPH. In-process soil samples (Appendix B) detected high
concentrations of lead and arsenic in surface soil samples. These constituents are associated with
historic orchards and the use of lead arsenate as an orchard pesticide; they are eliminated as
COPC:s for verification sampling as agreed to by the regulatory agencies and documented in
TPA-CN-401 (DOE-RL 2010). Although not COPCs for site closeout, lead and arsenic were
evaluated in the verification samples to support assessment of the distribution of these
constituents in a future CERCLA decision document per TPA-CN-401 (DOE-RL 2010).
Volatile organic compounds (VOCs) were not detected during verification sampling; therefore,
VOCs were excluded for verification sampling analysis for the 600-351 waste site.

A summary of the analyses requested for the verification samples is provided in Table 1.

Table 1. 600-351 Laboratory Analytical Methods.

Analytical Method ~ Contaminant of Potential Concern
ICP metals * — EPA Method 6010 Metals
Mercury - EPA Method 7471 Mercury
Pesticides — EPA Method 8081 Pesticides
Herbicides — EPA Method 8151 Herbicides
TPH - NWTPH-Dx Total petroleum hydrocarbons
PCB - EPA Method 8082 Polychlorinated biphenyl

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

EPA = U.S. Environmental Protection Agency

ICP = inductively coupled plasma

NWTPH-Dx = Northwest total petroleum hydrocarbons — diesel range organics
PCB = polychlorinated biphenyl

TPH = total petroleum hydrocarbons

Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site 13
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Verification Sample Design

~ This section describes the basis for selection of an appropriate sample design and determination
of the number of verification samples that were collected. All sampling was performed in
accordance with the 100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2009a).
Professional knowledge and the laboratory results of waste characterization sampling were used
to develop the verification sampling design for the 600-351 waste site. Due to the small size of
the 600-351 excavation footprint, a composite sampling approach was applied for verification
sampling. One composite sample was collected from each of the four areas delineated in

Figure 10. One sample was collected from one-half of each excavated area of the 600-351 (north
and south areas), for a total of four verification samples. Each sample consisted of 25 aliquots of
soil collected from across the surface of the sample area and combined into one sample.
Although the deepest portion of the excavation extended up to 1.8 m (6.0 ft), the majority of the
aliquots of soil were collected from within the depth of 1 m (3.3 ft). All soil samples were
analyzed for COPC:s listed in Table 1. Two field duplicates and two equipment blanks were
collected for laboratory analysis.

Additional information related to verification sampling can be found in the field sampling
logbook (WCH 2011a). Table 2 provides a summary of the verification samples that were
collected. Figure 11 shows the waste site footprint and the sampling locations.

Verification Sampling Results

Verification samples were analyzed using EPA-approved analytical methods. The maximum
detected value was used for comparison to RAGs for each analyte for the 600-351 waste site
excavation. If no detections for a given COPC were reported in the data set, then no evaluation
or calculations were performed for that COPC. Comparisons of the maximum results for COPCs
and the site RAGs for the north and south excavations are provided in Table 3.

All verification samples were analyzed using analytical methods approved by the EPA

(DOE-RL 2009b). The analytical methods that were performed for each verification sample are
provided in Table 1. The verification data tables and the hazard quotient calculations are
provided in Appendix B.

Comparisons of the statistical and maximum results for COPCs against the industrial site RAGs
for the footprint of the 600-351 waste site excavations are summarized in Table 3. Contaminants
that were not detected by laboratory analysis are excluded from this table, but are reported in
Appendix B. Calculated cleanup levels are not presented in the Cleanup Levels and Risk
Calculations Database (Ecology 2011) under Washington Administrative Code

(WAC) 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA’s
Risk Assessment Guidance for Superfund (EPA 1989) recommends that aluminum and iron not
be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium,
potassium, silicon, and sodium are not considered site COPCs and are also not included in these
tables.
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Table 2. 600-351, Stained Areas Outside of 100-F Area Sample Summary.

HEIS WSP Coordinates
Sample Location szll:gie‘- Northing Easting Sample Analysis
SZ-1 JUDK4 | 146/19 | /9190
8729 JIIDKS 146714 579790
Sz-3 J1IDK6 146707 5719190
SZ-3 Re-sample J1K4M7 146707 579790 ICP metals *, mercury, pesticides, herbicides,
SZ-4 JIJIDK7 146703 579790 TPH, PCBs
SZ-4 Re-sample JIK4WO0 146703 579790
Duplicate of J1JDK4 J1JDK8 146719 579790
| Dy wo |
Equipment blank ;:JKIZI\?\% NA NA ICP metals ?, mercury, VOA

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

HEIS = Hanford Environmental Information System TPH = total petroleum hydrocarbons
ICP = inductively coupled plasma VOA = volatile organic analysis
NA =not applicable WSP = Washington State Plane

PCB = polychlorinated biphenyl

Table 3. Comparison of Maximum Contaminant Concentrations to Remedial Action Goals
for the 600-351, North and South Excavations Verification Sampling Data. (2 Pages)

Remedial Action Goals * (mg/kg) Do the
Maximum Soil Cleanup . 1\? oes the Results
corC Result Direct Level for Soil Cleanup Res:l,:l;;n,:lcl:ed Pass
(mg/kg) Exposure | Groundwater Ler)el for Flver RAGs? RESRAD
Protection rotection Modeling?

Antimony 0.90 (<BG) 32 5P 5° No -
Arsenic 250 20° 20° 20° Yes © =€
Barium 97.1 (<BG) 5,600 200 400 No -
Beryllium 0.21 (<BG) 10.41¢ 1.51° 1.51° No --
Boron © 1.7 7,200 320 -t No -
Cadmium 8 0.34 (<BG) 13.91¢ 0.81° 0.81° No --
Chromium (total) 12.4 (<BG) 80,000 18.5° 18.5° No -
Cobalt 8.4 (<BG) 24 15.7° - f No -
Copper 16.3 (<BG) 2,960 59.2 22.0° No -
Lead 805 353 102° 102° Yes © Yes ©
Manganese 364 (<BG) 3,760 512° 512° No --
Mercury 0.012 (<BG) 24 0.33° 0.33° No -
Molybdenum ® 0.50 400 8 - No --
Nickel 12.5(<BG) | 1,600 19.1° 274 No ]
Selenium & 0.92 400 5 1 No --
Vanadium 48.8 (<BG) 560 85.1° - f No -
Zinc 51.2(<BG) | 24,000 480 67.8° No --
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Nonradionuclide Soil RAGs for Direct Exposure and Groundwater and
River Protection Attained

Evaluation of the verification sampling results as presented in Table 3, show that all COPCs
were quantified below their respective soil RAGs, with the exception of arsenic, lead and
2-(2-methyl-4-chlorophenoxy) propionic acid (MCPP). Of these, arsenic and lead were
measured at concentrations exceeding cleanup criteria for direct exposure and protection of
groundwater and the Columbia River. However, since arsenic and lead contamination is
associated with historic lead arsenate pesticide use at pre-Hanford orchard land, they are
excluded as COCs (DOE-RL 2010) and are not evaluated further. Based on the 100 Area
Analogous Sites RESRAD Calculations (BHI 2005) and modeling discussed in Appendix C of
the 100 Area RDR/RAWP (DOE-RL 2009b), residual concentrations of MCPP (having
distribution coefficient values exceeding 48.5 mL/g) are predicted to not migrate more than 1 m
(3.3 ft) vertically in 1,000 years. ..le thickness of the vadose zone below the waste site
excavation is approximately 5.55 m (18.21 ft) thick. All other COPCs were either not detected
or were quantified below the RAGs.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 600-351 waste site is determined by calculation of
the direct contact hazard quotient and carcinogenic (excess cancer) risk values for
nonradionuclides. These calculations are located in Appendix B. The 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 excess
carcinogenic risk of less than 1 x 10”. These risk values were conservatively calculated using
maximum values (Appendix B) from the samples collected at the 600-351 waste site. Risk
values are not calculated for constituents that were not detected or were detected at
concentrations below Hanford Site or Washington State background values. The calculations
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0,
The cumulative hazard quotient for the 600-351 waste site is 3.3 x 10”%. None of the detected
nonradionuclide constituents (other than arsenic) contribute to the cancer risk; therefore, the sum
of the excess cancer risk value is zero. Therefore, nonradionuclide risk requirements are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach,
the field logbook (WCH 201 1a), and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The DQA for
the 600-351 waste site 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 Environmental Restoration (ENRE) project-
specific database for data evaluation prior to its archival in the Hanford Environmental
Information System (HEIS) and are summarized in Appendix B. The detailed DQA is presented
in Appendix C.
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SUMMARY FOR INTERIM CLOSURE

The 600-351 waste site has been evaluated in accordance with the Remaining Sites ROD

(EPA 1999) and the 100 Area RDR/RAWP (DOE-RL 2009b). Verification sampling was
performed, and the analytical results indicate that with the exception of arsenic and lead, the
residual concentrations of COPC:s at this site meet the RAOs for direct exposure, groundwater
protection, and river protection. However, as agreed by the Tri-Parties in TPA-CN-401
(DOE-RL 2010), lead and arsenic contamination that resulted from pesticide use prior to the
Manhattan Project are excluded as COCs and will be discussed in a future CERCLA document.
An administrative institutional control will be required until a final decision concerning historic
pesticide contamination is made. The results of verification sampling indicate that residual waste
site contamination originating from Hanford Site or Manhattan Project activities does not extend
into deep-zone soils. Therefore, institutional controls to prevent uncontrolled drilling into the
deep zone (below 4.6 m [15 ft]) are not required. In accordance with this evaluation, the

verification sampling results support a reclassification of the 600-351 waste site to Interim
Closed Out.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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Table A-1. Contaminants Exceeding Ecological Screening Levels for the 60 351 Waste Site

2007 WAC 173-340 Table 749-3 EPA Ecological Soil Screening Levels b .
Hazardous Substance Plants I Soil Biota | Wildlife | Plants I Soil Biota | Avian® Mammalian Waste Site Analyses
Metals (mg/kg):
Background

Antimony 5 ; 5 -- - - 78 -- 0.27 0.90 (<BG)
Arsenic II1 6.5 -- -- 7

Assenic V 65° 10 60 132 18 - 43 46 250
Boron*® -- 0.5 -- -- -- -- - -- 1.7
Lead 10.2 50 500 118 120 1,700 11 56 805
Manganese 512 1,100F -- 1,500 220 450 4,300 4,000 364 (<BG)
Selenium 0.78 1 70 0.3 0.52 4.1 1.2 0.63 0.92
Vanadium 85.1 2 -- -- -- -- 7.8 280 48.8 (<BG)
Zinc 67.8 86" 200 360 160 120 . 46 79 51.2 (<BG)

a

Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluated in the context of additional lines of
evidence for ecological effects following a baseline risk assessment for the river corridor portion of the Hanford Site which will in  de a more complete quantitative ecological risk
assessment.

Available on the internet at <www.epa.gov/ecotox/ecossl.>

Wildlife.

The Hanford Site background for arsenic is 6.5 mg/kg. An arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in
Section 2.1.2.1 of the Remedial Design Report/Remedial Action Work Plan for the 100 Area, DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

No Hanford Site-specific or Washington State background available.

Benchmark replaced by Washington State natural background concentration from Natural Background Soil Metals Concentrations in Washington State, Publication 94-115,
Washington State Department of Ecology, Olympia, Washington (Ecology 1994).

= not available

BG = background
EPA = U.S. Environmental Protection Agency
WAC = Washington Administrative Code
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APPENDIX B
RELATIVE PERCENT DIFFERENCE (RPD)
AND
DIRECT CONTACT HAZARD QUOTIENT AND

CARCINOGENIC RISK CALCULATIONS
FOR THE 600-351 WASTE SITE
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Washing*~~ Closure Hanf~~* ™~ TALCULATION SHEET -
Originato.. | I B. Berezovsh,, N Date: | 8/30/2011 Cale. iw.: | 0600X-CA-V0128 Rev.: v
Project. | 100-FR-2 Field Remediation | JobNo: 14655 Checked: | N. Kobayashi p.K, Date: | 8/30/2011

600-351 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcinogenic

Subject: Risk Calculations Sheet No. 1of 7
1  PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 600-351 waste site. In accordance with the remedial action goals (RAGs) in
5  theremedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009a), the following
6  criteria must be met:
5
& 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 cxcess cancer risk of <1 x 107 for carcinogens.
12
13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from 600-351
14 verification sampling, as necessary.
i5
16
17 GIVEN/REFERENCES:
i8
19 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
20 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
21 Richland, Washington.
22
23 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
24 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
25
26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
27 Data Review, EPA. 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C.
28
29 4) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
30
31 5) WCH, 2011, Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F
32 Area, Attachment to Waste Site Reclassification Form 2011-087, Washington Closure Hanford, Inc.,
33 Richland, Washington.
34
35
36 SOLUTION:
37
38 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
39 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
40 (DOE-RL 2009a).
41
42 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
43 .
44 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
43 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
46 <1 x 10 (DOE-RL 2009a).
47
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Washington Closure Hanford, Inc. ., CALCULATION SHEET

Qriginator: | L B. Berezovskiy < \AL/ Date: | 8/30/2011 Calc. No.: | 0600%-CA-V0128 Rev.: 0

Project: | 100-FR-2 Field Remediation Job No: 14655 Checked: | N. Kobayashi A, | Date: | 8/30/2011

600-351 Relative Percent Ditference (RPD) and Direct Contact Hazard Quotient and Carcinogenic Sheet No. 3 of 7

Subject: Risk Calculations

and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
calculations use the following formula:

RPD = [ M-DI/((M+D)/2)]*100
where, M = main sample value D = duplicate sample value

When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
regarding the usability of the data is performed. This assessment is provided in the data quality
assessment section of thel  /P.

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30%
indicates the data compare favorably, For regulatory splits, a threshold of 35% is used (EPA 1994). If
the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the
usability of the data is performed. No split.samples were collected for cleanup verification of the subject
site. Additional discussion is provided in the data quality assessment section of the applicable RSVP
(WCH 2011), as necessary.

RESULTS:
1) List individual noncarcinogens and corresponding HQs >1.0: None

2) List the cumulative noncarcinogenic HQ >1.0: None

3) List individual carcinogens and corresponding excess cancer risk >1 x 10°: None |
4) List the cumulative excess cancer risk for carcinogens >1 x 10°: None !

Table 1 shows the results of the direct contact hazard quotient and excess cancer risk calculations.

Table 2 shows the results of the RPD calculations for the 600-351 waste site. The evaluation of the
QA/QC duplicate RPD calculations is performed within the data quality assessment section of the
RSVP.
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | I. B. Berezovskiy P Date: | 8/30/2011 Calc. No.: | 0600X-CA-V0128 Rev.: 0
Project: | 100-FR-2 Field Remediation Job No: 14655 Checked: | N. Kobayashi 1, K, Date: | 8/30/2011
Subject; 6(?0—35! Relafwe Percent Difference (RPD) and Direct Contact Hazard Quotient and Careinogenic Sheet No. 5 of 7
Risk Calculations

Table 2. Relative Percent Difference Calculations for the 600-351 Waste Site. (3 pages)
500-351 Dupilicate Analysis - Initial Verification Sampling

Sampling HEIS Sample Aluminum Arsenic Barium Beryilium
Area Number] Date mglkg | Q| MDL | mg/kg | Q) MDL kgl Q1 MDL ! mgkg] Q| MDL
Analysts:
TOL 5 10 2 0.5
Both > PQL? Yes {continue) Yes {continue) | . Yes {continue) Yes {continue)
. . Both >5xTDL? Yes {calc RPD) Yes (calc RPD} Yes {calc RPD) No-Stop
Duplicate Analysis RPD 65% 37 44%
Difference > 2 1....’| Not applicable Not AL e Not applicable No - acceptable

600-351 Duplicate Analysis - Initial Verific-+~~ =-—~"~~
Sampling

Analysis:_
TDL 2 0.2 100 1
Both > PQL? Yes {continue) Yes {continue) Yes {continue) Yes {continue)
) . Both >5xTDL? No-Stop No-Stop Yes (calc RPD) Yes {calc RPD)
Duplicate Analysis RPD 52% 11.2%
Difference > 2 TDL?| No - acceptable Yes - assess Not appticable Not applicable

600-351 Duplicate Analysis initial Verification Sampling

Sampling

Cobalt

Analysis:
TOL 2 1 5 5
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)
Duplicate Analysis Both >5xTDL? No-Stop Yes (calc RPD) Yes {calc RPD) Yes {calc RPD)
RPD : 15.3% 5.2% 31.5%
 Ditference > 2 1L 1 No - acceptable Not applicable Not applicable Not applicable
600-351 Duplicate Analysis - Initial Veri...aion Sampling
Sampling HEIS Sample Magnesium Manganesa Mercury Nicke}

TOL 75 5 0.2 4
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes {continue)
" Both >5xTDL? Yes {calc RPD) Yes {caic RPD} | No-Stop (acceptable) No-Stop
Duplicate Analysis - |——=""%5p 11.0% 16%
Difference > 2 TDL?§ Not applicable Not applicable No - acceptable No - acceptable
Gray cell indicates not applicable or data will not be used for closeout and is presented for information only,
B = estimated result. Resuilt is less than the RL but greater than the MDL.
J = estimated resuit.
HEIS = Hanford Environmental Information System
M = sample duplicate precision not met
N = Recovery exceeds upper and lower control limits
PQL = practical quantitation mit.
Q = qualifier.
RPD = relative percent difference.
TDL = target detection limit
X = gerial dilution in the analytical batch indicates
that physical and chemical interferences are present (metals)
Remaining Sites Verification Package for the 600-351, Stained Areas Outside of 100-F Area Waste Site B-6
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Washington Closure Hanford, Inc.  ~~  CALCULATION SHEET
Originator: | 1. B, Berezovskiy Al Date: | 2/30/2011 Cale. No.: | 0600X-CA-V0128 Rev.: 0
Project: | 100-FR-2 Field Remediation Job No: 14655 Checked: | N. Kobayashi /K. Date: | 8/30/2011
Subject: 690—351 Rciafwc Percent Difference (RPD) and Direct Cottact Hazard Quotient and Carcinogenic Sheet No. 6 of 7
Risk Calculations

Table 2. Relative Percent Difference Calculations for the 600-351 Waste Site. (3 pages)
600-351 Duplicate Analysis - Initial Verification Sampling

Sampling

Analysls:
1

Potassium

Silicon

Vanadium

Dupli \na

et

: 400

50

2.5

wwut > PQL?  ,  Yes (continue)

Yes {continue)

Yes {continue)

Yes {co

e S

7

'S

T ——

e . 3 - i
Difference > 2 TDL?] No - acceptable | Not applicable |

No - acceptable

t X i
| Not applicable |

600-351 Duplicate Analysis - Initial Verification Sampling

Sampling
Area

HEIS Sample

Date

Zine

TPH - diesel | 1PH - diesel range

Analysis:
TDL 1 5000 5000
Both > PQL? Yes (continue) Yes {continue) Yes (continue)
. : Both >5xTDL? Yes (cale RPD) Yes (calc RPD) Yes (cale RPD)
Duplicate Analysis - 250 5.0% 96.3% 79.1%
Difference > 2 TDL?| Not applicable Not applicable Not applicable
600-351 Duplicate Analysis - Re-sampling
Sampling HEIS Sample Aluminum Antimony Arsenle Barium
Area Number Date mghkg | Q] MDL | mgikg|Qf MDL ! mg/kg|Ql MDL | mglkg | Q] MOL
| SZ-4Re-sample”  JJIKAWO] 7/12/11 | 10700 | X | 14 052 iB| 034 84.7 0.58 90.2 1.067
Duplicate of JIKAWO0 | J1KAW1 ] 7/12/11 9960 | X[ 15 0.61 0.37 62.2 0.64 89.0 0.074
Analysis:
TDL 5 10 10 2
Both > PQL? Yes {continue) Yes (continuse) Yes (continue) Yes (continue)
. N Both »5xTDL? Yes {calc RPD) {No-Stop (accepiable)] Yes (calc RPD! Yes (caic RPD)
Buplicate Analysis RPD 72% i S =
Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable
600-351 Duplicate Analysis - Re-sampling
Sampling HEIS Sample Boron Cadmium Calcium Chromium
Area Number Date ma/kg | Qf MDL Imgikg{ Q] MDL | mg/kg |Qf MDL | mgikg [ Q] MDL
SZ-4 Re-sample® | JIKAWO | 7/12/11 1.7 18| 086 | 0.26 0.036 4000 | X| 124 11.9 0.051
Duplicate of J1K4AWG | J1IK4AW1 ] 7/12/11 1.7 1B) 095 | 0.23 0.040 4250 | X| 137 11.4 0.057
TDL 2 0.2 100 1
Both > PQL? Yes {continue) Yes (continue) Yes (continue) Yes {continue)
Duplicate Analysis Both l;ngDL? No-Stop {acceptable)] No-Stop (acceptable)] Yes (calc RPD) Yes (calc RPD)
D 3.8% 4.3%
Difference > 2 TDL? No - acceptable No - acceptable Not applicable Not applicable
600-351 Duplicate Analysis - Re-sampling
Sampling HEIS Sample Cobalt Copper Iron L.ead
Area Number Date mglka | Q) MDL [mgikg| Q] MDL | ma/kg | Qf MDL | ma/kg Q| MDL
$2-4 Re-sample® | JIKAWO | 7/12/11 71 X[ 0.088 | 157 0.19 21700 | X| 34 722 1X] 024
Duplicate of JIK4AWO § JIKAW1 | 77/12M11 7.0 | X[ 0097 ] 163 0.21 21400 | X| 3.7 117 | X] 0.26
Analysis:
TDL 2 1 5 5
Both > PQL? Yes {continue) Yes (continue) Yes (continug) Yes {continue)
. . Both >5xTDL? No-Stop {acceptable)]  Yes (calc RPD) Yes (calc RPD) Yes (calc RPD
Duplicate Analysis RFD 3.8% 1.4% o .
Difference > 2 TDL? No - acceptable Not applicable Not applicable Not applicable
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Washington Closure Hanford, Ine, CALCULATION SHEET

Originator: | 1. B. Berezovskiy < WA Dater | 8/30/2011 Cale. No.x | 1600X-CA-VO128 Rev. 0
Project: | 100-FR~2 Field Remediation Iob No 14655 Checked: | N. Kobayashi A1.K, Date: | 873052011
.. | 000-351 Refative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcinogenic
Subject: Risk Calculations Sheet No. Tof 7

-

Table 2. Relative Percent Difference Caleulations for the 600-351 Waste Site. (3 pages)

2 600-351 Duplicate Analysis ~ Re«samplin
3 Sampling HEIS | Sample Magnesiurg Manganese Nickel Potassium
Area Number{ Date |mglkg Qi MDL |m @] MDL | maikg Q] MDL | mglkg jQ] MDL
4 $Z-4 Re-sample® JIK4WO0 1 7112/ 4430 3.3 351 | K| 0.088 116 [ X]| 0.1 1930 36.2
5 Duplicate of JIKAWO | JIKAW1] 7/12/11 4500 3.8 346 | X| 0.097 114 1 X1 0.12 1620 39.9
6 Analysis; .
O 75 5 i 300 1
7 wwh > PQLY Yas (continue) Yos {continue) Yes {continue) Yos {continue"
8 . . Both >5xTDL? Yes (cale RPD) Yeos {calc RPD) No-Stop MNo-Stop (acvepta..
5 Duplicate Analysis RPD 6% 1.4% ‘
_ Difference » 2 TDE? | Not applicable Not applicable No - acceplable No - accepiable
1) 500-351 Duplicate Analysis - Re-sampling
1| Sampling § HEIS l Sample | Silicon | Sadium | Vanadium 1] Zine
12 - - P - .I' 3 &L .-t ] 1] - ol - 1 ) F Q‘_J‘—‘ L] s. Q - i
X ron [
I3 oo visrran s vz ey ome. | 4841 T X1 68 | 254 | | 575 | 481 | [ 0.082] 439 0.39
14 Anatysis:
15 TDL 2 50 2.5 1
% Both > PQL? Yes (continue) Yeos {continue) Yes (continue} Yas {continus)
X Both »>5xTDL? Yes (galc RPD) | No-Stop (acceptable)]  Yes {calc RPD) Yes (calc RPDY
7 Ouplicate Analysis RED 11% §7% 0.5%
18 Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable
19 600 ;ate Analysis - Re-gamplin:
20 Sampling HEIS Sampls | TPH - diesel range e N ""sft :ange
27 Area Number Date ugikg | Q] MOL | ug/kg | Q] MDL
" 57.4 Re-sample” | JIKAWO | 7/12/11 | 4800 720 | 8800 1100
22 Dupficate of JIKAWG | JTKAWT | 7/12/11 §500 680 | 13000 1000
23 Analysis:
2% TDL 5000 5000
_‘2‘5 Both > PQL? Yes (continue) Yas (continusg)
iy Duplicate Analysis Bom;g)gm? No-Stop {acceptable)] No-Stop (acceptable}
27 Difference > 2 TOL? | No - acceptable No - acceplable
28
29
30 CONCLUSION:
31
32 The calculations in Tables 1 and 2 demonstrate that the 600-351 waste site meets the requirements for
33 the hazard quotients and carcinogenic {(excess cancer) risk and RPDs, respectively, as identified in the
14 RDR/RAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The hazard quotients and carcinogenic
35  (excess cancer) risk and RPD calculations are for use in the RSVP for this site.
36
37
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the site-
specific sample design (WCH 2011b). This DQA was performed in accordance with site
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis
Plan (SAP) (DOE-RL 2009).

A review of the sample design (WCH 2011b), the field logbook (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 SAP data assurance
requirements and the data validation procedures for chemical analysis (BHI 2000) are used as
appropriate. This review involves evaluation of the data to determine if they are of the right
type, quality, and quantity to support the intended use (i.e., closeout decisions). The DQA
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated
by the data quality objectives process (EPA 2006).

Verification sample data collected at the 600-351 waste site were provided by the laboratories in
three sample delivery groups (SDGs): SDG J01109, SDG J01169, and SDG JP0262. SDG
JO1109 was submitted for third-party validation. No major deficiencies were identified in the
an: stical data set. Minor deficiencies are discussed for the 600-351 data set, as follows below.
If no comments are made about a specific analysis, it should be assumed that no deficiencies
affecting the quality of the data were found.

SDG J01109

This SDG comprises five composite soil samples (J1JDK4 through J1JDK8) from the
excavation. This SDG includes a field duplicate pair (J1JDK4/J1JDK8). These samples were
an: /zed for inductively coupled plasma (ICP) metals, mercury, pesticides, herbicides, volatile
organic compounds (VOCs), total petroleum hydrocarbons (TPH), and polychlorinated biphenyls
(PCBs). In addition, one equipment blank (J1JDK9) was collected and analyzed for ICP metals,
mercury, and VOCs. Minor deficiencies are as follows:

In the herbicide analysis, all dinoseb results were qualified as estimated and flagged “J” by third-
party validation, due to a matrix spike (MS) and matrix spike duplicate (MSD) recovery of 18%
and 0%, respectively. In addition, the laboratory control sample (LCS) recovery was below the
quality control (QC) criteria at 8%. Estimated data are usable for decision-making purposes.

In the pesticides analysis, all of the toxaphene data in SDG J01109 were qualified by third-party

validation as estimated with “J” flags, due to lack of an MS, MSD, and LCS analysis. Estimated,
or “J”-flagged, data are acceptable for decision-making purposes.
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In the pesticides analysis, all results for sample J1JDKS8 were qualified as estimated and flagged
“J” by third-party validation due to a surrogate recovery below the QC criteria. Estimated data
are usable for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for seven
analytes (aluminum, arsenic, iron, lead, manganese, antimony, and silicon). For aluminum,
arsenic, iron, lead, and manganese, the spiking concentration was insignificant compared to the
native concentration in the sample from which the MS was prepared. The deficiency in the MS
is a reflection of the analytical variability of the native concentration rather than a measure of the
recovery from the sample. Antimony and silicon did not have mismatched spike and native
concentrations in the original MS. The original MS recoveries for antimony and silicon were
39% and 10%, respectively. All antimony and silicon data for SDG J01109 were considered
estimated and flagged “J” by third-party validation due to the MS recoveries outside the QC
limits. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all silicon results were qualified as estimates and flagged “J” by third-
party validation, due to an LCS below QC limits at 14%. Estimated data are usable for decision-
making purposes.

In the ICP metals analysis, all arsenic and lead results may be considered estimated due to
relative percent difference (RPD) values above QC limits at 35% and 38%, respectively.
Estimated data are usable for decision-making purposes.

SDG J01169

|
This SDG comprises three composite soil samples (J1IK4M7, J1IK4WO, and J1K4W1), collected |
to replace sample J1JDKG6 at location SZ-3 and sample J1JDK?7 at location SZ-4, following |
further excavation. This SDG includes a field duplicate pair (J1K4W0/J1K4W1). The samples

were analyzed for ICP metals, mercury, pesticides, herbicides, VOCs, TPH, and PCBs. In

addition, one equipment blank (J1K4W2) was collected and analyzed for ICP metals, mercury,

and VOCs. Minor deficiencies are as follows:

In the herbicide analysis, all dinoseb results may be considered estimated due to MS and MSD
recoveries of 0% and 3%, respectively. In addition, the LCS recovery was below the QC criteria
at 8%. Estimated data are usable for decision-making purposes.

In the pesticides analysis, the toxaphene data in SDG J01169 may be considered estimated due to
lack of an MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making
purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five
analytes (aluminum, iron, manganese, antimony, and silicon). For aluminum, iron, and
manganese, the spiking concentration was insignificant compared to the native concentration in
the sample from which the MS was prepared. The deficiency in the MS is a reflection of the
analytical variability of the native concentration rather than a measure of the recovery from the
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sample. Antimony and silicon did not have mismatched spike and native concentrations in the
original MS. The original MS recoveries for antimony and silicon were 43% and 19%,
respectively. All antimony and silicon data for SDG JO1169 may be considered estimated due to
the MS recoveries outside the QC limits. Estimated data are usable for decision-making
purposes.

In the ICP metals analysis, all silicon results may be considered estimated due to an LCS below
QC limits at 14%. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the antimony results may be considered estimated due to an RPD
above C ~ limits at 58%. Estimated data are usab for decision-making purposes.

SDG JP0262

This SDG comprises a composite soil sample (JIKNF4), collected to replace sample J1JDK4 at
location SZ-1, following further excavation. The sample was analyzed for ICP metals, mercury,
pesticides, herbicides, VOCs, TPH, and PCBs. Minor deficiencies are as follows:

In the herbicide analysis, the dinoseb result may be considered estimated due to MS and MSD
recoveries of 0% and 4%, respectively. In addition, the LCS recovery was below the QC criteria
at 10%. Estimated data are usable for decision-making purposes.

In the pesticides analysis, the toxaphene data in SDG JP0262 may be considered estimated due to
lack of an MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making
purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five
analytes (aluminum, iron, lead, antimony, and silicon). For aluminum, iron, and lead, the spiking
concentration was insignificant compared to the native concentration in the sample from which
the MS was prepared. The deficiency in the MS is a reflection of the analytical variability of the .
native concentration rather than a measure of the recovery from the sample. Antimony and
silicon did not have mismatched spike and native concentrations in the original MS. The original
MS recoveries for antimony and silicon were 47% and 33 %, respectively. All antimony and
silicon data for SDG JP0262 may be considered estimated due to the MS recoveries outside the
QC limits. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the silicon result may be considered estimated due to an LCS below
QC limits at 20%. Estimated data are usable for decision-making purposes.

In the mercury analysis, the result may be considered estimated due to an RPD above QC limits
at 143%. Estimated data are usable for decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC samples, listed in the field
logbook (WCH 2011a), are the primary and duplicate samples (J1JDK4/J1JDKS8) from location
SZ-1, collected during the original sampling event. In addition, there are the primary and
duplicate samples (JIK4WO0/J1K4W1) from location SZ-4 taken following further excavation
(WCH 20114). The main and QA/QC sample results are presented in Appendix B.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical proc Tl field duplica a =valuated by computiin tI Rl  of
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPDs are not
calculated for analytes that are not detected in both the main and duplicate sample at more than
5 times the target detection limit (TDL). RPDs of analytes detected at low concentrations (less
than five times the detection limit) are not considered to be indicative of the analytical system
performance. The calculation brief in Appendix B provides details on duplicate pair evaluation
and RPD calculation.

The RPDs for arsenic (31.7%), lead (31.5%), TPH-diesel (96.3%), and TPH-diesel extended
range (79.1%) in the duplicate sample (J1JDKS) from location SZ-1 and for lead (47.4%) in the
duplicate (J1K4WO) from location SZ-4 are above the acceptance criteria of 30%. A secondary
check of the data variability is used when one or both of the samples being evaluated (main and
duplicate) is less than 5 times the TDL, including undetected analytes. In these cases, a control
limit of + 2 times the TDL is used (Appendix B) to indicate that a visual check of the data is
required by the reviewer. Cadmium in the SZ-1 location required this check. A visual
inspection of all of the data is also performed. No additional major or minor deficiencies are
noted. The data are usable for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 600-351
waste site verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling. The
DQA review for 600-351 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The verification sample analytical data are stored in the
Environmental Restoration (ENRE) project-specific database prior to being submitted for
inclusion in the Hanford Environmental Information System (HEIS) database. The verification
sample analytical data are also summarized in Appendix B.
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