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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-2 Control No.: 2014-026
Waste Site Code(s)/Subsite Code(s): 600-382 (all subsites)

Reclassification Category: Interim X Final []

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

Approvals Needed: DOE Ecology EPA [ ’

Description of current waste site condition:

The 600-382, Segment 4 Oil Stains and Filter Area #3 waste site, part of the 100-HR-2 Operable Unit, consisted of five
locations with discarded oil filters and soil staining devoid of vegetation. The five locations were divided into subsites
600-382:1, 600-382:2, 600-382:3, 600-382:4, and 600-382:5. All of the subsites are addressed in this waste site
reclassification form and are discussed further as the 600-382 waste site. The 600-382 waste site was added to the
Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1,
100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington

(EPA 1999), as a candidate site for confirmatory sampling in the Fact Sheet 100 Area “Plug-In” and Candidate Waste
Sites for Calendar Year 2012, U.S. Department of Energy, Richland Operations Office, Richland, Washington

(DOE-RL 2013). The 600-382 waste site was subsequently recommended for remove, treat, and dispose without
confirmatory sampling based on the observed presence of stained soils, stressed vegetation, and barren ground and was
dispositioned as a “plug-in” site in accordance with the Explanation of Significant Differences for the 100 Area Remaining
Sites Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington, U.S. Environmental
Protection Agency, Region 10, Seattle, Washington (100 Area ESD) (EPA 2009).

Remediation of the 600-382 waste site was performed from October 29, 2013, through March 10, 2014. No anomalies
were encountered during the remediation. A total of approximately 85 bank cubic meters (111 bank cubic yards) of
material was removed and direct loaded for disposal at the Environmental Restoration Disposal Facility (ERDF). Cleanup
verification sampling was performed on February 4 and March 12, 2014 to determine if the waste site meets remedial
action objectives (RAOs) and remedial action goals (RAGs) established by the Remaining Sites ROD (EPA 1999) and
the Remedial Design Report/Remedial Action Work Plan for the 100 Areas (100 Area RDR/RAWP), DOE/RL-97-17,

Rev. 8, U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2008b). The selected
remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at ERDF in 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:

Cleanup verification sampling results were evaluated in comparison to the RAGs. In accordance with this evaluation, the
verification sampling results support a reclassification of the 600-382 waste site to Interim Closed Out. The current site
conditions achieve the RAOs and RAGs established by the Remaining Sites ROD (EPA 1999) and the 100 Area
RDR/RAWP (DOE-RL 2009b). The results of verification sampling 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
analytical results and rationale presented in the attached remaining sites verification package also demonstrate that
residual contaminant concentrations meet direct exposure cleanup criteria and are protective of groundwater and the
Columbia River. Contamination above direct exposure levels was not observed in shallow zone soils and is concluded to
not exist in deep zone soils. Institutional controls to prevent uncontrolled drilling or excavation into the deep zone soil are
not required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the
600-382, Segment 4 Qil Stains and Filter Area #3 Waste Site (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-HR-2 Control No.: 2014-026
Waste Site Code(s)/Subsite Code(s): 600-382 (all subsites)

Regulator comments:

Waste Site Controls:

Engineered 1 Yes X No Institutional ] Yes No O&M [1 Yes X No
Controis: Controls:

Requirements:

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:

VAN,

J. P. Neath /%VZ/ g///’fﬁ%’\ 5/;a /(

DOE Federal Project Director (printed) / ¥ Signature Déte
N.Menard ', WELS FoR. { ” é W 6/ 20/ /H"
Ecology Project Manager (prmted) Signature
N/A
EPA Project Manager (printed) Signature Date
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Attachment to Waste Site Reclassification Form 2014-026 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-382, SEGMENT 4 OIL STAINS AND
FILTER AREA #3 WASTE SITE

EXECUTIVE SUMMARY

The 600-382, Segment 4 Oil Stains and Filter Area #3 waste site, part of the 100-HR-2 Operable
Unit, consisted of five subsites with discarded oil filters and soil staining devoid of vegetation.
The 600-382 waste site was added to the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites ROD) (EPA 1999) as a candidate site for confirmatory sampling
in the Fact Sheet 100 Area “Plug-In’> and Candidate Waste Sites for Calendar Year 2012
(DOE-RL 2013). The 600-382 waste site was subsequently recommended for remove, treat, and
dispose without confirmatory sampling based on the observed presence of stained soils, stressed
vegetation, and barren ground (WCH 2013) and was dispositioned as a “plug-in” site in
accordance with the Explanation of Significant Differences for the 100 Area Remaining Sites
Interim Remedial Action Record of Decision, Hanford Site, Benton County, Washington

(100 Area ESD) (EPA 2009).

Remediation of the 600-382 waste site was performed from October 29, 2013, through

March 10, 2014. No anomalies were encountered during the remediation. Approximately

85 bank cubic meters (111 bank cubic yards) of contaminated soil and debris was removed and
direct loaded for disposal at the Environmental Restoration Disposal Facility. No overburden
soil was stockpiled to be used as backfill.

Following remediation, cleanup verification sampling was conducted on February 4 and

March 12, 2014. For the 600-382:1 subsite, the initial sample and duplicate sample both failed
the 100 Area remedial action goals (RAGSs) for total petroleum hydrocarbons. After further
remediation of the entire 600-382:1 subsite, the verification sample results indicated that residual
contaminant concentrations of all of the subsites met the remedial action objectives (RAOs) and
RAGs for the 600-382 waste site. Verification sampling results 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 Remaining Sites ROD (EPA 1999). The results indicated that the
waste removal action achieved compliance with the RAOs and RAGs for the 600-382 waste site.

A summary of the cleanup evaluation for the soil results compared to the applicable cleanup
criteria is presented in Table ES-1. The results of the verification sampling are used to make
reclassification decisions for the waste site in accordance with the TPA-MP-14 procedure in the
Tri-Party Agreement Handbook Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site ES-1



Attachment to Waste Site Reclassification Form 2014-026 Rev. 0
Table ES-1. Summary of Remedial Action Goals for the 600-382 Waste Site.
Remedial
RegL_JIatory Remedial Action Goals Results Action
Requirement Objectives
Attained?
Direct Exposure — Attain a dose rate of <15 mrem/yr Radionuclides were not COPCs for the NA
Radionuclides above background over 1,000 years. |600-382 waste site.
Direct Exposure — Attain individual COPC direct All individual COPC concentrations are below Yes
. . . - es
Nonradionuclides exposure RAGs. the direct exposure criteria.
Attain a hazard quotient of <1 for all [The hazard quotients for individual
individual noncarcinogens. nonradionuclide COPCs are <1.
) ) Attain a cumulative hazard quotient | The cumulative hazard quotient for all
Risk Reguwerpents — [ of <1 for noncarcinogens. sampling areas (8.6 x 10™) is <1. Yes
Nonradionuclides Attain an excess cancer risk of Excess cancer risk values for individual
<1 x 10°® for individual carcinogens. | nonradionuclide COPCs are <1 x 10°®.
Attain a cumulative excess cancer The total excess cancer risk for all sampling
risk of <1 x 10°® for carcinogens. areas (1.2 x 10%) is <1 x 107,
Attain single COPC groundwater and
river RAGs.
Attain National Primary Drinking
Water Regulations: 4 mrem/yr
(beta/gamma) dose standard to target
i receptor/organ ?,
Srﬁlézg\évr?tfr/mver P 9 Radionuclides were not COPCs for the NA
Radi lid Meet drinking water standards for 600-382 waste site.
adionuctides alpha emitters: the more stringent of
15 pCi/L MCL or 1/25" of the
derived concentration guide for
DOE Order 5400.5 .
Meet total uranium standard of
21.2 pCi/L ©.
Groundwater/River Attain individual nonradionuclide All nonradionuclide COPCs were quantified at
Protection — groundwater and Columbia River less than groundwater and Columbia River Yes

Nonradionuclides

cleanup requirements.

cleanup requirements.

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

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

¢ Based on the isotopic distribution of uranium in the 100 Area, the 30 ug/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total Uranium of
30 Micrograms per Liter in Groundwater (BHI 2001).

COPC = contaminant of potential concern
= maximum contaminant level

MCL

NA = not applicable
RAG = remedial action goal

Remaining Sites Verification Package for the 600-382, Segment 4 Oil Stains and
Filter Area #3 Waste Site

ES-2
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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 100 Area RDR/RAWP (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
future land uses that can be represented (or bounded) by a rural-residential scenario. The results
also demonstrate that residual contaminant concentrations support unrestricted future use of
shallow zone soil (i.e., surface to 4.6 m [15 ft]), and contaminant levels remaining in the soil are
protective of groundwater and the Columbia River. Contamination above direct exposure levels
was not observed in shallow zone soils and is concluded to not exist in deep zone soils; therefore,
institutional controls to prevent uncontrolled drilling or excavation into the deep zone of the site
are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
concern, contaminants of potential concern, and other constituents (Appendix A). Those
constituents exceeding the ecological screening level in Washington Administrative Code
173-340, “Model Toxics Control Act — Cleanup,” were barium, mercury, and vanadium. The
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
manganese, vanadium, and zinc. Exceedance of screening values does not necessarily indicate
the existence of risk to ecological receptors. Because the detected levels of barium, manganese,
mercury, vanadium, and zinc are below Hanford Site or Washington State 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 risk to
ecological receptors as a part of the final closeout decision for this site.

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site ES-3
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Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
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REMAINING SITES VERIFICATION PACKAGE FOR THE
600-382, SEGMENT 4 OIL STAINS AND
FILTER AREA #3 WASTE SITE

STATEMENT OF PROTECTIVENESS

The 600-382, Segment 4 Oil Stains and Filter Area #3 waste site verification sampling data, site
evaluations, and supporting documentation demonstrate that this waste site meets the objectives
established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area

(100 Area RDR/RAWP) (DOE-RL 2009b) and the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington (Remaining Sites ROD) (EPA 1999). These results show that
residual soil concentrations support future land uses that can be represented (or bounded) by a
rural-residential scenario. The results also demonstrate that residual contaminant concentrations
support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [15 ft]) and that
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
Contamination above direct exposure levels was not observed in shallow zone soils and is
concluded to not exist in deep zone soils; therefore, institutional controls to prevent uncontrolled
drilling or excavation into the deep zone of the site are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
concern, contaminants of potential concern (COPCs), and other constituents (Appendix A).
Those constituents exceeding the ecological screening level in Washington Administrative Code
(WAC) 173-340, “Model Toxics Control Act — Cleanup,” were barium, mercury, and vanadium.
The U.S. Environmental Protection Agency (EPA) ecological soil screening levels were
exceeded for manganese, vanadium, and zinc. Exceedance of screening values does not
necessarily indicate the existence of risk to ecological receptors. Because the detected levels of
barium, manganese, mercury, vanadium, and zinc are below Hanford Site or Washington State
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 risk to ecological receptors as a part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 600-382 waste site, located within the 100-HR-2 Operable Unit, is reported in the Waste
Information Data System (WIDS) general report as five locations that have discarded oil filters
and ground staining devoid of vegetation. The 600-382 waste site has been divided into five
subsites, and their locations are shown in Figure 1. The descriptions of each subsite are listed
below. There is no process history associated with the 600-382 waste site.

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site 1
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Figure 1. The 600-382 Waste Site Location Map.
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e 600-382:1, Segment 4 Oil Stains and Filter Area #3a — Consisted of two oil filters
surrounded by soil devoid of vegetation. The location is centered at Washington State Plane
(WSP) coordinates N 150679.8, E 576315.9 (WIDS).

e 600-382:2, Segment 4 Oil Stains and Filter Area #3b — Consisted of three oil filters and a
small area of soil devoid of vegetation. The location is centered at WSP coordinates
N 150613.7, E 576286.2 (WIDS).

e 600-382:3, Segment 4 Oil Stains and Filter Area #3c — Consisted of an oil filter
surrounded by soil devoid of vegetation. The location is centered at WSP coordinates
N 150876.1, E 575923.4 (WIDS).

e 600-382:4, Segment 4 Qil Stains and Filter Area #3d — Consisted of a 3-m? (32-ft?) area
devoid of vegetation containing discarded oil filters. The location is centered at WSP
coordinates N 151788.5, E 576231.6 (WIDS).

e 600-382:5, Segment 4 Oil Stains and Filter Area #3e — Consisted of three oil filters
surrounded by soil devoid of vegetation. The location is centered at WSP coordinates
N 150781.3, E 574850.4 (WIDS).

Waste Characterization Sampling

Waste characterization sampling was performed for waste disposal purposes. The waste
characterization sampling data are included in Appendix B.

REMEDIAL ACTION SUMMARY

The 600-382 waste site was recommended for remediation without confirmatory sampling based
on the observed presence of stained soils, stressed vegetation, and barren ground (WCH 2013).

Remediation of the 600-382 waste site was performed from October 29, 2013, through

March 10, 2014. No anomalies were encountered during the remediation. Approximately

85 bank cubic meters (111 bank cubic yards) of excavated materials from the 600-382 waste site
were removed and direct loaded for disposal at the Environmental Restoration Disposal Facility.
The approximate depths of the excavations range from 0.3 m (1.0 ft) to 1.0 m (3.3 ft) below
ground surface. A summary of the remediated subsites is provided in Table 1. Post-remediation
photographs are provided in Figures 2 through 6. No waste staging pile area or overburden soil
stockpiles are associated with the 600-382 waste site. Walkaround boundary surveys were
conducted at each of the 600-382 subsites following their remediation. The boundary surveys
are provided in Figures 7 through 11, along with the verification sample locations. The
600-382:1 verification sample location shown in Figure 7 appears to be on the side-slope of the
excavation. However, the project analytical lead reported that none of the samples were taken on
a side-slope (WCH 2014b).

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site 3



Attachment to Waste Site Reclassification Form 2014-026

Table 1. 600-382 Waste Site Remediation Summary.

Rev. 0

Subsite Rem[e)zgigtion Remedi(z?)tgilcs); Depth Volugg r(::) \I\//égterial Anomalies
600-382:1 Ol\z;‘:gﬁrfo?’zzoolf 1m (3.3 ft) 48 BCM None
600-382:2 October 30, 2013 0.3 m (1 ft) 6 BCM None
600-382:3 October 30, 2013 0.3m (1 ft) 10 BCM None
600-382:4 November 6, 2013 0.3 m (1 ft) 11 BCM None
600-382:5 November 7, 2013 0.3 m (1 ft) 10 BCM None

BCM = bank cubic meter
bgs = below ground surface

Figure 2. The 600-382:1 Subsite Post-Excavation
Photograph (March 24, 2014).

600-382:1, 3/24/2014

Remaining Sites Verification Package for the 600-382, Segment 4 Oil Stains and
Filter Area #3 Waste Site
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Figure 3. The 600-382:2 Subsite Post-Excavation
Photograph (March 24, 2014).

Figure 4. The 600-382:3 Subsite Post-Excavation
Photograph (March 26, 2014).

|
. | e k

| 600-382:3, 3/26/2014

Remaining Sites Verification Package for the 600-382, Segment 4 Oil Stains and
Filter Area #3 Waste Site
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Figure 5. The 600-382:4 Subsite Post-Excavation
Photograph (November 7, 2013).

17/07/2018
600-382:4,11/07/2013

Figure 6. The 600-382:5 Subsite Post-Excavation
Photograph (November 7, 2013).

¢

11/07/20%43

600-382:5,11/07/2013

Remaining Sites Verification Package for the 600-382, Segment 4 Oil Stains and
Filter Area #3 Waste Site 6
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Figure 7. 600-382:1 Subsite Post-Remediation Boundary Surveys (March 2014).
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Figure 8. 600-382:2 Subsite Post-Remediation Boundary Survey (March 2014).
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Figure 9. 600-382:3 Subsite Post-Remediation Boundary Survey (March 2014).
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Figure 10. 600-382:4 Subsite Post-Excavation Boundary Survey (November 2013).
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Figure 11. 600-382:5 Subsite Post-Excavation Boundary Survey (November 2013).
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For some of the 600-382 subsites, the excavation boundary is smaller than or not centered over
the WIDS boundary. This discrepancy occurs with smaller, miscellaneous sites that are given
large WIDS boundaries during the orphan sites evaluation process. During the design and
excavation phase, these sites are given a much more detailed examination and the excavation is
adjusted accordingly. The extent of the excavations at these waste sites or subsites removed all
staining and debris present.

VERIFICATION SAMPLING ACTIVITIES

Cleanup verification sampling was performed at the 600-382 waste site on February 4 and

March 12, 2014, per the Work Instruction for Verification Sampling of the 600-382, Segment 4
Oil Stains and Filter Area #3 (WCH 2014c). Sampling was conducted to support a determination
that residual contaminant concentrations in the soil meet cleanup criteria specified in the

100 Area RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999).

The verification sample results are provided in Appendix C and indicate that the waste removal
action achieved compliance with the remedial action objectives and remedial action goals
(RAGsS) for the 600-382 waste site.

Contaminants of Potential Concern

The COPCs for the 600-382 waste site were originally determined based on site descriptions,
walkdown observations, the results of waste characterization sampling (Appendix B), and
professional judgment. The COPCs for verification sampling were: inductively coupled plasma
metals, mercury, total petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons,
pesticides, and polychlorinated biphenyls. The analytical methods that were performed to
evaluate the site COPCs are provided in Table 2.

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. The number of discrete samples was
determined based on the size of the remediated area of the waste site as described in the

Work Instruction for Verification Sampling of the 600-382, Segment 4 Qil Stains and Filter Area
#3 (WCH 2014c) and is outlined in Table 3.

For the 600-382:1 subsite, the initial sample (J1T973) and the initial duplicate sample (J1T978)
both failed the 100 Area RAGs for TPH specified in the 100 Area RDR/RAWP

(DOE-RL 2009b). After further remediation, the final remediated area of 102.5 m?, including
the side slopes, was slightly more than the 100 m? criterion in Table 3. But since the area of the
floor of the excavation was only 42.1 m?, and the total remediated area was just slightly more
than 100 m?, the floor area was used to determine the final sample design of one discrete sample
(not including the duplicate sample). Thus, after further remediation, a second sample (J1TFK5)
and a duplicate sample (JITFK®6) were collected at the same sample location and analyzed for
TPH. Both of the resample TPH results were less than the RAGs for TPH.

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
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Table 2. Laboratory Analytical Methods for 600-382 Waste Site.
Analytical Method Contaminant of Potential Concern
ICP metals ® — EPA Method 6010 ICP metals
Mercury — EPA Method 7471 Mercury
TPH — NWTPH-Dx TPH
PAH — EPA Method 8310 PAH
Pesticides — EPA Method 8081 Pesticides
PCB - EPA Method 8082 PCBs
& The expanded list of ICP metals was performed to include antimony, arsenic, barium, beryllium, boron, cadmium,
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
EPA = U.S. Environmental Protection Agency PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma PCB = polychlorinated biphenyl
NWTPH-Dx = Northwest total petroleum hydrocarbons—diesel range TPH = total petroleum hydrocarbons
organics

Table 3. Verification Sampling Design Based on Waste Site Surface Area.

Surface Area Sample Design
<100 m? One discrete sample
100 - 500 m? Two discrete samples (halves)
500 — 1,000 m? Four discrete samples (quadrants)
>1,000 m? Statistical design using Visual Sample Plan

Source: WCH (2014c).

Table 4 includes information from the verification sampling instructions (WCH 2014c) that

estimated the dimensions of each subsite and correlated the number of samples to be collected to
the estimated subsite size based on the information in Table 3.

The Hanford Environmental Information System (HEIS) numbers for each sample are provided
in Table 5. Figures 7 through 11 show the waste site excavation footprints and the verification
sampling locations. All sampling was performed in accordance with ENV-1, Environmental

Monitoring & Management, to fulfill the requirements of the 100 Area Remedial Action

Sampling and Analysis Plan (DOE-RL 2009a). Additional information related to verification
sampling can be found in the field sampling logbook (WCH 2014a).
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Table 4. 600-382 Subsite Dimension and Sample Design Information.

WSP WSP RE?r::ergizxgn Estimated Actual
Subsite Coordinate |Coordinate Dimensions 2 Surface [Initial Sample| Surface | Actual Sample
Easting | Northing Area? Design® Area® Design ¢
LxWxD 2 2
(m) (m) (m) (m?) (m)
One discrete
600-382:1 | 150679.8 | 5763159 | 1x1x1 26 |Onediscrete | Floor=42.1soil sample,
soil sample Total =102.5 | one discrete
soil resample
600-382:2 | 1506137 | 576286.2 | 5x5x1 | 176 |Onediscrete 199 |Onediscrete
soil sample soil sample
600-382:3 | 150876.1 | 5759234 | 1x1x1 p  |Onediscrete 35 | Onediscrete
soil sample soil sample
600-382:4 | 1517885 | 5762316 | 3x3x1 g  |Onediscrete 131 | Onediscrete
soil sample soil sample
600-382:5 | 150781.3 | 5748504 | 4x4x1 16 |One discrete 199  |Onediscrete
soil sample soil sample

# These are the estimated dimensions, surface area, and initial sample design from the verification work instruction
(WCH 2014c).

® The actual waste site surface areas were determined after remediation activities.

¢ Duplicate samples are not in listed count. See field logbook EL-1666-01 (WCH 2014a).

WSP = Washington State Plane

Table 5. 600-382 Verification Sample Summary.

HEIS Washington State Plane
Sample Location Sample SaDthle Coordinates (m) Sample Analysis
Number Northing Easting
600-382:1 J1T973 ICP metals? mercury,
2/4/2014 TPH, PAH, PCBs
Duplicate of J1T973 J1T978 S e ’
P 150679.8 576315.9 | Pesticides
600-382:1 resample JITFK5
3/12/2014 TPH
Duplicate of JITFK5 JITFK6
600-382:2 J1T974 150613.7 576286.2 .
600-382:3 J1T975 150876.1 | 575923.4 'TCP'T_'mISL"i‘"j ereury.
600-382:4 J1T976 2/4/2014 151788.3 576231.6 pesti,cides ' '
600-382:5 J1T977 150781.3 574850.4
Equipment blank J1T979
NA NA ICP metals? mercur
Equipment blank JITFK8 | 3/12/2014 i

Source: Field logbook EL-1666-01 (WCH 2014a).

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

package.

HEIS = Hanford Environmental Information System

ICP

NA = not applicable

= inductively coupled plasma

PAH = polycyclic aromatic hydrocarbons
PCB = polychlorinated biphenyl
TPH = total petroleum hydrocarbons
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Verification Sample Results

All verification samples were analyzed using EPA-approved analytical methods. Evaluation of
the verification data from the 600-382 waste site was performed by direct comparison of the
maximum sample results for each COPC against cleanup criteria. The 600-382 Waste Site
Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Carcinogenic Risk
Calculations are provided in Appendix C.

Comparisons of the results for site COPCs with the RAGs for the 600-382 subsites are listed in
Table 6. The maximum detected value for all of the subsites was used for comparison to the
RAGs. Contaminants that were not detected by laboratory analysis are excluded from these
tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations
Database (Ecology 2014) under WAC 173-340-740(3) for calcium, magnesium, potassium,
silicon, and sodium. The EPA’s Risk Assessment Guidance for Superfund, Volume I: Human
Health Evaluation Manual (Part A) (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 Washington Closure Hanford
(WCH) project-specific database prior to archival in HEIS, and are presented in the calculations
(Appendix C).

DATA EVALUATION

This section demonstrates that contaminant concentrations at the 600-382 waste site achieve the
applicable RAGs developed to support unrestricted land use at the 100 Area as established in the
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RAWP

(DOE-RL 2009b).

Attainment of Nonradionuclide RAGs

Table 6 compares the cleanup verification sample values for the 600-382 waste site excavation to
the applicable soil RAGs for direct exposure, protection of groundwater, and protection of the
Columbia River. All COPCs were quantified below direct exposure RAGs. All COPCs were
quantified below groundwater and river protection soil RAGs.

Attainment of Radionuclide RAGs

There were no radionuclide COPCs identified for the 600-382 waste site; therefore, no
evaluation was conducted.
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Table 6. Comparison of Maximum Contaminant Concentrations to Action Levels for the

600-382 Waste Site Focused Verification Soil Samples.

- - i
i Remedial Actlon Goals (mg/kg) Does the Does the
aximum Soil Cleanup | Soil Cleanup Result Result Pass
COPC Result Direct Level for Level for
(mg/kg) | Exposure | Groundwater River Exceed RESRAD
. . RAGs? Modeling?
Protection Protection
Arsenic 2.96 (<BG) 20° 20° 20° No --
Barium 107 (<BG) 5,600 200 400 No --
Beryllium 0.766 (<BG) | 10.41 1.51°¢ 151°¢ No -
Cadmium® 0.124 (<BG) | 13.9¢ 0.81°¢ 0.81° No --
Chromium 13.8 (<BG) 80,000 18.5°¢ 18.5°¢ No --
Cobalt 9.20 (<BG) 24 15.7°¢ -f No -
Copper 17.0 (<BG) | 2,960 59.2 22.0° No -
Lead 5.41 (<BG) 353 10.2° 10.2° No -
Manganese 389 (<BG) 3,760 512° 512° No --
Mercury 0.169 (<BG) 24 0.33°¢ 0.33°¢ No -
Molybdenum ¢ 0.326 400 8 --f No --
Nickel 13.6 (<BG) 1,600 19.1° 27.4 No --
Vanadium 57.9 (<BG) 560 85.1° -f No --
Zinc 49.5 (<BG) 24,000 480 67.8° No --
TPH - diesel 4 200 200 200 No --
TPH — diesel extended 54 200 200 200 No --
Acenaphthylene 0.195 4,800 96 129 No --
Benzo(a)pyrene 0.00103 0.137 0.015" 0.015" No -
Benzo(b)fluoranthene | 0.000926 1.37 0.015" 0.015" No --
Benzo(ghi)perylene 0.00216 2,400 48 192 No --
Fluoranthene 0.00137 3,200 64 18 No -
Indeno(t,2,3-cd) 0.00484 1.37 033" 033" No -
pyrene
Pyrene 0.00172 2,400 48 192 No --

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

b

Contact Hazard Quotient and Carcinogenic Risk Calculations (Appendix C).

c

Maximum result of all subsites as described in the 600-382 Waste Site Relative Percent Difference (RPD) and Direct

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

(Ecology 1996). The arsenic cleanup level 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as

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

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

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

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

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

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

- = not applicable RDR/RAWP = remedial design report/remedial action work plan

BG = background RESRAD = RESidual RADioactivity (dose model)
COPC = contaminant of potential concern TPH = total petroleum hydrocarbons
RAG = remedial action goal WAC = Washington Administrative Code

RDL = required detection limit
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Three-Part Test for Nonradionuclides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. However, no statistical samples were used for any
600-382 subsite verification sampling (WCH 2014c). The verification samples were all focused
samples; therefore, the three-part test is not applicable to the data evaluation for the

600-382 subsites.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 600-382 waste site was determined by calculation of
the hazard quotient and excess carcinogenic risk. 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™. The hazard quotient and excess carcinogenic risk calculations (Appendix C) for direct
contact were conservatively performed for the 600-382 waste site using the highest of the
focused sample analyses from all decision units. Risk values were not calculated for constituents
that were not detected or were detected at concentrations below Hanford Site or

Washington State background values. All individual hazard quotients are less than 1.0. The
cumulative hazard quotient is 8.6 x 10™, which is less than 1.0. 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 1.2 x 10, which is less
than the criterion of 1 x 10”. Therefore, the nonradionuclide risk requirements are met.

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of the risk requirements for the 600-382 waste site included a calculation of the
hazard quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides. The requirements include an individual and cumulative hazard quotient of
less than 1.0, an individual excess carcinogenic risk of less than 1 x 10, and a cumulative excess
carcinogenic risk of less than 1 x 10”. Risk values were calculated for constituents that were
detected at concentrations above Hanford Site or Washington State background values or for
which there is no background value. In addition, the soil-partitioning coefficients for these
contaminants must be less than that necessary to show no migration to groundwater in

1,000 years based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP
(DOE-RL 2009b). Based on this model and a vadose zone of approximately 9.3 m (30.5 ft) in
thickness, a distribution coefficient of 7.9 mL/g or greater is required to show no predicted
migration to groundwater in 1,000 years. Only acenaphthylene is subject to the groundwater
hazard quotient calculation. The acenaphthylene noncarcinogenic hazard quotient is 2.0 x 107,
which is less than 1.0. Thus, the cumulative hazard quotient for the 600-382 waste site is

2.0 x 107 again less than 1.0. No carcinogenic soil constituents met the criteria for groundwater
protection evaluation at the 600-382 waste site; therefore, no calculations of excess carcinogenic
risk were performed and nonradionuclide risk requirements related to groundwater are met.
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DATA QUALITY ASSESSMENT

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

The DQA for the 600-382 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 WCH project-specific database for
data evaluation prior to archival in HEIS and are summarized in Appendix C. The detailed DQA
is presented in Appendix D.

SUMMARY FOR INTERIM CLOSURE

The 600-382 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 the residual concentrations of COPCs met the
RAGs and associated remedial action objectives for direct exposure, groundwater protection, and
river protection. Contamination above direct exposure levels was not observed in shallow zone
soils and is concluded to not exist in deep zone (below 4.6 m [15 ft]) soils; therefore, institutional
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. In
accordance with this evaluation, the verification sampling results support a reclassification of the
600-382 waste site to Interim Closed Out.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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Table A-1. Maximum Contaminant Concentrations that Exceed Ecological
Screening Levels for the 600-382 Waste Site °.

OUS BISeM £# BalY Jal|14

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

Barium 132 500 -- 102 - 330 -- 2,000 107 (<BG)
Manganese 512 1,100 ¢ -- 1,500 220 450 4,300 4,000 389 (<BG)
Mercury 0.33 0.3 0.1 55 -- -- -- -- 0.169 (<BG)
Vanadium 85.1 2 -- -- -- -- 7.8 280 57.9 (<BG)
zZinc 67.8 861 200 360 160 120 46 79 49.5 (<BG)

NOTE: Shaded cells indicate an ecological screening level exceedance.

? 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 include a
more complete quantitative ecological risk assessment.

P Available on the Internet at www.epa.gov/ecotox/ecossl.

¢ wildlife.

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

- = no value exists

BG = background

EPA =U.S. Environmental Protection Agency

WAC = Washington Administrative Code
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APPENDIX B

WASTE CHARACTERIZATION SAMPLING RESULTS
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Table B-1. 600-382 Waste Characterization Data.

. HEIS Sample . . Arsenic Barium Beryllium Cadmium
Sample Location Number Date Northing Easting mg/kg|[Q| PQL [mg/kg|Q|PQL|mg/kg|Q|PQL|mg/kg|Q|PQL
600-382:1 JIRFP5 2/21/2013 150679 576316 169 [U| 9.93 | 65.7 1.99] 0.211 0.1 10473 U] 1.99
600-382:2 JIRFP6 2/21/2013 150613 576286 1.7 (U] 9.89 | 745 1.98] 0.264 0.1 ] 044 |U| 198
600-382:3 JIRFP3 2/21/2013 150876 575923 22 |U| 9.89 | 837 1.98] 0.297 01 ] 017 |U| 198
600-382:4 JIRFP4 2/21/2013 151788 576232 165 (U] 10.1 | 86.4 2.02 | 0.303 0.1 |10.221 |U| 2.02
600-382:5 JIRFP2 2/21/2013 150781 574850 149 (U] 10 62.1 2.01] 0.198 0.1 | 0.195 |U| 2.01

. HEIS Sample . . Chromium Lead Selenium Silver

Sample Location| . iper | Date Northing | Easting o ToTPOL [mg/kg|Q|POL|ma/kg|Q[POL|ma/kg|Q[POL
600-382:1 JIRFP5 2/21/2013 150679 576316 8.08 |[U| 9.93 59 |U|9.93]-0.362|U|9.93]0.0064|U | 9.93
600-382:2 JIRFP6 2/21/2013 150613 576286 11.7 9.89 | 521 |U|9.89|-0.316|U| 9.89 -0.036 (U | 9.89
600-382:3 JIRFP3 2/21/2013 150876 575923 10.5 9.89 | 5.35 |U|9.89-0.133|U| 9.89 [-0.066|U | 9.89
600-382:4 JIRFP4 2/21/2013 151788 576232 10.7 10.1 | 461 |U|10.1(-0.312|U| 10.1]|-0.023|U| 10.1
600-382:5 JIRFP2 2/21/2013 150781 574850 10.8 10 4.08 |U| 10 |-0.204|/U| 10 | 0.136 |U| 10

HEIS = Hanford Environmental Information System

PQL = practical quantitation limit

Q = qualifier
U = undetected
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APPENDIX C

CALCULATIONS
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APPENDIX C

CALCULATIONS

The calculations provided in this appendix are copies of originals that are kept in the active
Washington Closure Hanford project files and are available upon request. When the project is
completed, the files will be stored in a U.S. Department of Energy, Richland Operations Office
repository. These calculations have been prepared in accordance with ENG-1,

Engineering Services, ENG-1-4.5, “Project Calculations,” Washington Closure Hanford,
Richland, Washington. The calculations provided in this appendix include:

600-382 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations, 0600X-CA-V0179, Rev. 0, Washington Closure
Hanford, Richland, Washington.

600-382 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0600X-CA-V0180, 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: 100 Area Field Remediation Job No. 14655
Area: 600
Discipline: Environmental *Calculation No: 0800X-CA-V0179

Subject: 600-382 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2010

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

Committed Calculation [ Prefiminary 7] Superseded [ ] Voided {7}

Cover =1

0 Summary =__6 54.D. Skoglie | 1. B. Berezovs
Aftachment = 3 P B :
Tolai - 10 \n Ao, (LD K
s j" =Y

SUMMARY OF REVISION

WCH-DE-D18 (05/08/2007) “Obtain Cale. No, from Document Control and Form from intranet
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Washington Closure Banfprd, Inc, CALCULATION SHEET
Originator: | 1. D. Skogiieﬁ Date: | 4/17/2014 Cale. No.: | 0600X-CA-V0179~~ Rev. G
Project: | 600 Field Remfediation Job No: 14655 Checked: § L B. Berezovskivil Date: 1 4/17/2014
Subiect: 600-382 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 1 of 6
eet. Carcinogenic Risk Calculations cete. fa
1 PURPOSE:
2
3 Using sample data from Attachment 1 provide documentation to support the calculation of the direct
4 contact hazard quotient (HQ) and excess carcinogenic risk for the 600-382 waste site. In accordance
5 with the remedial action goals (RAGs) in the remedial design report/remedial action work plan
6  (RDR/RAWP) (DOE-RL 2009b), the following criteria must be met:
7
8 1) AnHQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens
10 3) Anexcess cancer risk of <1 x 107 for individual carcinogens
1t 4) A cumulative excess cancer risk of <1 x 107 for catcinogens.
12
13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from the
14 600-382 waste site verification sampling, as necessary.
15
16
17 GIVEN/REFERENCES:
18
19 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 3,
20 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
21
22 2) DOE-RL, 2009b, Remedial Design Repori/Remedial Action Work Plan Jor the 100 drea,
23 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
24 Richland, Washington.
25
26 3) BPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines
27 Jor Inorganic Data Review, EPA 340/R-94/013, U.S. Environmental Protection Agency, Washington,
28 D.C.
29
30 4) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.
31
32 5) WCH, 2014, Remaining Sites Verification Package for the 600-382, Segment 4 Oil Stains and Filter
33 Area #3 Waste Site, Attachment to Waste Site Reclassification Form 2014-026, Washington Closure
34 Hanford, Inc., Richiand, Washington.
35
36
37 SOLUTION:
38
39 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
40 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
41 (DOE-RL 2009D).
4
43 2) Sum the HQs and cotmpare this value to the cumulative HQ of <1.0.
44
45 3) Generate an excess cancer risk value for each carcinogenic constiteent detected above background or
46 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
47 <1 x 10 (DOE-RL 2009b),

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site



Attachment to Waste Site Reclassification Form 2014-026 Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | 1. D. Skoglie Date: | 4/17/2014 Cale, No.: | 0600X-CA-V0179 . | Rev. 0
Project: | 600 Field Remedihfion Job No: 14655 Checked: | I B. Berezovskivl MU Date: | 4/17/2014
Subject: gO{L?aS?" Wz}ste Site Relatin: Percent Difference (RPD) and Direct Contact Hazard Quotient and — Sheet No. 2 of &
arcinogenic Risk Caleulations

1

2 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer tisk of <1 x 10°>.

3

4 5) Usedata from Attachment 1 to perform the RPD calculations for primary-duplicate sample pairs, as

5 required.

6

7

8  METHODOLOGY:

9
10 The 600-382 waste site was divided into five subsites; 600-382:1, :2, :3, 4, and :5. Each subsite was
11 comprised of one discrete soil sample, for a total of 5 discrete soil samples and one duplicate sample for
12 wverification sampling. The direct contact hazard quotient and carcinogenic risk calculations for the
13 600-382 waste site were conservatively calculated using the maximum results from the sample results
14 from Attachment 1. Of the contaminants of potential concern (COPCs) and other analytes for these
15 sites, molybdenum and the detected polycyclic aromatic hydrocarbons require HQ and risk calculations
16 because these analytes were detected and a Washington State or Hanford Site background value is not
17 available. Although total petroleum hydrocarbons (diesel range and motor oil) were detected and no
18 background value is available, the risk associated with total petroleum hydrocarbons do not contribute to
19 the cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were
20 quantified below background levels. An example of the HQ and risk calculations is presented below:
21
22 1) For example, the maximum value for molybdenum is 0.326 mg/kg, divided by the noncarcinogenic
23 RAG value of 400 mg/kg {calculated in accordance with the noncarcinogenic toxics effects formula
24 in WAC 173-340-740[3]), is 8.2 x 10™, Comparing this value, and all other individual values, to the
25 requirement of <1.0, this criterion is met.
26
27 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
28 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
29 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values for
30 COPCs is 8.6 x 107 Comparing this value to the requirement of <1.0, this criterion is met.
KH
32 3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value,
33 then multiplied by 1.0 x 10°. For example, the maximum value for benzo(a)pyrene is
34 0.00103 mg/ke, divided by 0.137 mg/kg, and multiplied as indicated, is 7.5 x 107, Comparing this
35 value, and all other individual values, to the requirement of <1 x 10, this criterion is met.
36
37 A4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
38 risk can be obtained by summing the individual vatues. To avoid errors due to intermediate
39 rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
40 of the excess cancer risk values for COPCsis 1.2 x 107, Comparing these values to the requirement
41 of <1x 107, this criterion is met.
42
43 5) The RPD is calculated when both the primary value and the duplicate value for a given analyte are
44 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a
45 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes
46 in Table II-1 of the SAP (DOE-RL 2009a). Other analytes will have their own pre-determined
47 constituents and will have their own TDLs based on the laboratory and method used. Where direct

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site C-5



G~ TN G B WD B e

[SS I FUR %Y ) [ N S O T T o S oV G U

34

Attachment to Waste Site Reclassification Form 2014-026 Rev.
Washington Closure Hanforgl, Inc. CALCULATION SHEET
Originator: | I. D. Skogtie 1% Date: | 4/17/2014 Cale. No.: | 6600X-CA-V0179 ~ [ Rev.. | [}
Project: ¢ 600 Field Remediation : Job No: 14655 Checked: | 1. B. Berezovskiv\M) Date- | 41772014

600-382 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations

Subject: Sheet No. 3of 6

evaluation of the attached sample data showed that a given analyte was no{ detected in the primary
and/or duplicate sample, further evaluation of the RPD> value was not performed. The RPD
caleulations use the following formula:

RPD = [ M-DI{(M+D)Y/2)1*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 vsability of the data is performed. This assessment is provided in the data quality
assessment section of the RSVP.

For quality assurance/quality contro] (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
sites. Additional discussion is provided in the data quality assessment section of the applicable RSVP
(WCH 2014), as necessary.

RESULTS:

1) List individual noncarcinogens and corresponding Qs =1.0: None

2) List the cumulative nencarcinogenic 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 resuits of the hazard quotient and excess cancer risk calculations for the 600-382
waste site.

5) The evaluation of the QA/QC duplicate RPD calculations are performed within the data quality
assessment section of the RSVP,

Table 2 shows the results of the RPD calculations for the 600-382 waste site.

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site
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Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and

Attachment to Waste Site Reclassification Form 2014-026

Washington Closure Hanford, Inc.

CALCULATION SHEET

Rev. 0

Originator: | J. D. Skoglie [

Date;

4/17/2014

Cale. No.: | 0600X-CA-VO179_n)

Rev.: 4]

Project; | 600 Field Reméfiation

Job No:

14653

Checked: | I B. Berezovskiy Y

Date: | 4/17/2014

Subject: Carcinogenic Risk Calculations

600-382 Waste Site Relative Percent Difference (RPL) and Direct Contact Ha

zard Quotient and

Sheet No., 4of 6

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Resulis
for the 600-382 Waste Site.

Contaminants of Potential
Concern

Carcinogen

Cumulative Hazard Quotient:

Acenaphthylene © 0.195

Benzo(aypyrene 0.06103 - -~ 0.137 7.5E-09
Benzo(b)fluoranthene 0.000926 - - 1.37 6.8E-10
Benzo(ghi)pervlene © 0.00216 2,400 9.0E-07 - -
Fluoranthene 0.00137 3,200 4.3E-07 o --
Indeno(],2,3-cd)pyrene 0.00484 o - 137 3.5E-09
Pyrene 000172 2,400 72507

Cumuiative Fxcess Cancer Risk:

Notes:
* = From Attachment |,

® = Value obtained from the 100 Area RDR/RAWP (DOE-RL 2009b) or Washin gton Administrative Code

(WAC) 173-3408-740(3), Method B, 1996, unless otherwise noted,

®= Toxicity data for these chemicals are not avai
acenaphthy lene surrogate: acenap hthene

benzo{gh,iperylene sutrogate: pyrene

lable. The cleanup levels are based on use of surrogate chericals.

%= The risk assosiated with total petroleum hy drocarbons do not contribute to the cumiative toxicity calculation.

--= not applicable
RAG = remedial action goal

Filter Area #3 Waste Site

C-7



Attachment to Waste Site Reclassification Form 2014-026

Washington Closure Hanfords Inc.

CALCULATION SHEET

Rev. 0

Originator: | J. D. Skoplie YK Date: | 4/17/2014 Cale. No.: | 0600X-CA-V0179, Rev.: 0
Project; | 600 Field Remediition Jeb No: 14655 Checked: | 1 B. Berezovskiy\ W Date: | 4/17/2014
Subject: 600—382 Wc:lstﬁ: _Szte Relatwfa Percent Difference (RPD) and Direct Contact Hazard Quaticnt and Sheet No. 5 of 6

Carcinogenic Risk Calenlations

1 Table 2. Relative Percent Difference Calculations
2 for the 600-382 Waste Site (2 Pages).
3 Duplicate Analysis - 600-332 Waste Site
Sampling Sampie | Sample Aluminum Arsenic Barium Beryllium
4 Area Number Date mgkg | Q | PQL [ mgkg | G PQL |molkg i Q POL imgikg ] Q | PQL
5 800-382:1 J11973 24014 7160 5.89 163 B 0.433 1 784 0.0866 | 0.894 0.0866
6 Duplicate of J1T973 J1T978 2414 6860 8.80 2.60 B 0.500 { 70.8 0.100 | 0820 0.100
Analysis:
7 TDL 5 10 3 5.2
8 Both > PQL? Yes {continue) Yes {continue) Yes (continue} Yes {continue)
N . Both >5xTDL? Yes (cale RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable)
9 Duplicate Analysis 555 e A
10 Difference > 2 T0L7 Not appiicable No - acceptable Not applicable No - accepiable
i Duplicate Analysis - 600-382 Waste Site
12 Sampling Sample | Sample Calcium Chromium Cobalt Conper
13 Area Number Date mgkg | Q1 PQL | mgkg | Q PAL | mgkg | Q POL [ mglkg | Q PQL
14 600-382:1 J17973 2i4{14 2800 6.93 115 0.130 | 8.90 D 0850 11.8 0.260
Duplicate of 17973 ME 2414 2570 8.00 11.3 0150 | 7.76 01 0750 11.5 0.300
15 Analysis:
16 TOL 100 1 2 1
17 Both > PQL? Yes {continue)} Yes {continue) Yes {continue) Yes {continue)
. . > 7 X 1
8 Duplicate Analysis BomR?SE'IDL Yes g;aég:/u RPD) Yeas (iagg;rg RPD) No-Stop (acceptable) Yos {ga;;} R
16 Difference » 2 TDL? Not applicable Not applicable No - acceptable Not applicabie
20 Duplicate Analysis - 600-382 Waste Site
21 Sampling Sample | Sample Iron Lead Magnesium Mangansse
22 Area Number Daie mgkg | Q PQL I molkg 1 Q POL [mglkgi Q PQL | mg/kg | Q PQL
600-382:1 JITO73 2/414 21500 6.83 4.11 BD | 143 3920 7.36 359 0.173
23 Buplicate of J1T973 J1T978 2/4{14 20600 8.00 4.40 BD 1.65 3780 8.50 308 0.250
24 Analysis:
25 TOL 5 5 75 5
2% Both > PQL? Yes (continue) Yes {continue) Yes [continue) Yes {rontinue)
; . Both »5xTDL? Yes {calc RPD) No-Stap {acceptable) Yes (calc RPD) Yes (calc RPD)
77 Duplicate Analysis 50 5% T TE Y,
g Difference » 2 TDL? Not applicable No - acceptable Not applicable Not applicable
29 Dupticate Analysis « 600-382 Waste Site
10 Sampling HEIS Sampte Molybdenum Nickel Potassium Silicon
Area Numbear Date mgkg | Q1 POL I mglkg | O PQL imgkg| Q POL Imghkg | Q | PGL
31 B00-362:1 1T978 | Fa1a | 0248 | B 1 6475 1 113 0130 | 1420 554 | 931 | AN 130
32 Duplicate of J17973 J1T978 214714 0.305 B §.200 10.4 0.150 1400 6.40 648 JN 1.50
33 Analysis:
TDL 2 4 400 2
34 Both > PQL? Yes {continue) Yes {continue) Yes {continue) Yes {continue)
35 Duplicate Aralysis Both >ExTDL? No-Stop (zeceptable) | No-Stop (acceplable) No-Stop {acceptabie) Yes {caic RPD)
. RPD 35.8%
36 Difference > 2 TDL? No - acceptabie No - acceptable No - acceptable Not appiicable
37
38 Duplicate Analysis - 600-382 Waste Site
Sampling HEIS Sample Sodium Vanadium Zine Acenaphthylene
39 Area Number | Date | mo/kg | Q | PQL |'mgikg | @ | POL |mgka| @ | FOL |uake T @ | PGl
40 800-382:1 J1T873 214114 108 8.08 57.9 D 0.433 39.8 |43 1.73 189 X 5.08
41 Duplicate of J1T973 | J1TH78 2i4/14 97.8 7.00 50.8 D | 0500 | 354 D 2.00 195 X | 509
Analysis:
42 TOL 50 75 i i3
43 Both > POL? Yes (vontinue} Yes {continue) Yes {continue) Yes {continue)
N . Both >5xTDL? No-Stop (acceptable) Yes (valc RPD) Yos {caic RPDY Yes {cale RPD)
44 Duplicate Analysis 555 13597 7% 349
45 Difference » 2 TDL? No - acceptable Not applicable Not applicable Nol applicable
46

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and

Filter Area #3 Waste Site



B3 e

OO0 3 N Lh e W2

16

12
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Attachment to Waste Site Reclassification Form 2014-026

Rev. 0

Washington Closure Hanforg, Inc. CALCULATION SHEET
Originator: | J. D. Skoglie i Date: § 4/17/2014 Cale. No.: | 0600X-CA-V0179 Rev.: 0
Project: | 600 Field Remediftion Job No: 14655 Checked: | 1. B. Berezovskiyl Date: | 4/17/2014
Subject: 610(}:382 Wgste _Sm: Relatlvg Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. € of 6
Carcinogenic Risk Calculations

Table 2. Relative Percent Difference Calculations
for the 600-382 Waste Site (2 Pages).

Duplicate Analysis - 600-382 Waste Site

Sampling HEIS Sample | Benzo{ghilperylene Indeno(1,2,3cd)pyrene TPH - r::it;;;:;l (high
Area Number Date uglkg | @ | PQL | uglkg Q PQL | ug/kg POL
600-382: 1 J17973 2/4/14 2.16 | PX| 0.542 4.43 X 1 0.542
Duplicate of J1TO73 | J17978 2/4/14 2.02 X | 0.543 84 0.543 .
Re'sa‘;‘gé? 2000 | ks | anaia 7400 | JB | 7490
Duplicate of JITFKS | J1TFKB | 3/12/14 7550 B 2450
Analysis:
TDL 15 15 3000
Both > PQL? Yes {continue) Yes (continue) No-Stop (acceptable)
] -
Duplicate Analysis Both F:S;STDL No-Stop (acceptabie) | No-Stop (acceptable)

Difference > 2 TDL?

No - acceptable

No - acceptable

No - acceptable

CONCLUSION:

The calculations in Tables 1 and 2 demonstrate that the 600-382 waste site meets the requirements for

the direct contact hazard quotients and carcinogenic (excess cancer) risk and RPDs,
identified in the RDR/RAWP (DOE-RL 2009b) and SAP {DOE

respectively, as

~RL 2009a). The direct contact hazard

quotients and carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site
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Attachment to Waste Site Reclassification Form 2014-026

Attachment 1. 600-382 Waste Site Verification Sample Results (Metals and TPH).

Rev. 0

Sample HEIS | Sample Aluminum Antimony Arsenic Barium Berytium
Location | Number| Date |"mgike | O | POL mg/kg | ¢ | POL mgke | O ] POL | mgkg 1 O PQL | meke | O [ POL
600-382:1 JUT973 | 2/4/14 7168 5.89 143 TUD | 143 1.63 B | 0433 78.4 0.0866 1 0.694 f 0.0866

D‘ﬁ{‘;;;g | yirors | 2mrte | esso 680 | 165 |UD| 165 | 260 | B | 0500 | 708 0.100 | 6.620 0.100
600-382:2 JIT974 | 2/4/14 9530 7.38 L7 | Ub 1.79 242 B | 0.543 197 0109 | 0.766 0.109
600-382:3 JIT975 § 2/4/14 7370 7.22 L7 1 ub| 175 2.96 B | 6531 87.9 0,106 | 0.662 0.106
600-382:4 JIT976 | 2/4/14 7880 6.81 1.65 UD 1.65 2.26 B 0.501 947 0.100 ¢ G654 0.100
600-382:5 JIT9T7 | 2/4/14 5600 6.38 1.55 juUD .55 1.48 B | {1469 549 6.0938 | 0.441 0.0938
E“‘g‘gf"‘ nrer9 | 24 | o128 649 [ 0315 | U | 0315 | 0477 | U | 0477 | m2 0.0954 | 0.0954 | U | 0.0954
F"‘;iﬁ;{em TITRKE | 3214 ] AL PN 66 f 0320 U | 0320 | 124 | B | o4ss | 296 | ¢ | 00070 | 00970 | U 0,0970

Sample HEIS | Sample Boron Cad Caleiym Chromium Cobait
Location | Number| Date | mgkg | O POL_| mokg | Q | POL | mekz ] O POL | mgikg | Q| PQL | mgkg | Q | POL
600-~382:1 JITO73 | 2/4/14 | 0.866 | U | 0866 | 0112 B | 0.08%66 2800 6,93 115 G130 | 890 | D | 0.650

b “J’ffr;a;z L yimons | 2ana | 100 | U 100 | 0100 | U i 0100 | 2570 800 | 113 0150 1 776 [ D | 0.750
6003-382:2 JIT974 | 2/4/14 1.09 U 1.09 0.124 B ! piog 3540 8.68 13.8 0163 { 519 | D | 0.814
600-382:3 JIT975 § 2/4/14 1.06 8] 106 0,106 B | 0.106 40 8.50 20 0159 | 920 | D | 0.797
600-382:4 HT976 | 2/4/14 1.00 U 1.G0 .103 B 0.100 3046 3.01 13.1 8150 8.92 D o075t
600-382:5 JIT977 | 2414 $.938 ) 0.938 | ¢.0938 3) 0.6938 2700 7.51 113 6,141 5.52 0141
Eq;z:fm T8 | 214 | 0954 | U | 0954 | 00954 | U | coesa | g0z 764 | 0043 | U | 0143 | 0143 | U | 0.143
E“‘;Enmke“‘ JITERS | 312714 | 0.970 | U [ 0970 | 00970 | U | 00970 | 424 776 | 0045 | U | 0.145 | 0429 | B | 043

Sample HEIS [ Sample Copper Iron Lead Ma i Manganese
Location Number | Date | mo/k Q. POL | moks | O POL meke | Q| POL | mgie [ O] POL mgfkg | Q | PQL
600-382:1 JITST73 | 2/4/14 1.9 0.260 | 21300 6.93 4.11 BDy | 143 3920 736 359 0.173

D‘;ﬁf‘rf,;‘;’ o nmers | e | 11s 0300 | 20600 800 | 440 |BD| 165 | 3780 850 | 308 0.200
600-382:2 JIT974 | 24014 17.0 0.326 | 22600 8.08 4.62 BD | 1.79 4940 22 389 0.217
600-382:3 NT975 | 2414 123 0.319 | 20900 8.50 4.58 BD: 175 4240 9.03 376 0212
600-382:4 JITS76 | 214 12.3 030F | 20700 B.01 - S.41 D 1.65 4310 8.52 362 0.200 |
660-382:5 J1T977 | 2/4/14 8.95 0.281 16100 7.51 1.50 0,310 3530 7.98 257 0.188
Eq;;ig}f“‘ JT979 | 24014 | 0286 | U | 0286 | 298 764 1 0744 | B | o315 | 495 81t | 782 0.191
Eq;;z:}‘f“‘ JITEKS | 312114 | 0201 | U | 0291 | 1060 | »N | 776 129 0320 ] 175 B | 824 | 206 N 0104

Acronyms and notes apply to all of the wbles in this attaghment, Attachiment f Sheet MNo. Lofl

Gray cells indieate not applicable, Originator J. D. Skoglie Date  04/17/14

* Sample J1T973 exceeded direct cxpasure RAG for TPH, thercfore this location Checked 1. B. Berezovskiy, \ Date  04/17/14

underwent additionnl retediation and resampling. Cale. No. 0600X-CA-VG170 Rev. No. 0

Note: Data qualified with B, C, D, I, N, P, and/or X are considered acceptable valnes,

* w Duplicate analysis not within control limits

B = blank contamination {organic constituents) = cstimated {inorganicy PAH = polyeyelic aromatic hydrocarhons

€ = Bample was </= 5X the blank concentration PCB = polychiorinated biphenyls

Comp = compesite PEST = pesticides

D == results are roported from a diluted aliquot of sample. PQL = practical quantitation Hmit

HELS = Hanford Envivonmental Information System T = spike and/or spike duplicate sample recovery is outside contral Hmits,

HERB = herbicides TPH = total petroleum hydrocarbons

I = estimated Q= qualifier

N = tecovery is outside the control limits, U= undetested

P = aroclor target analyte with greater than 25% difference between column analyses, X = serfal dilution indicates that physical and chemical interferences are present,
Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and .10

Filter Area #3 Waste Site



Attachment to Waste Site Reclassification Form 2014-026 Rev. 0

Attachment 1. §00-382 Waste Site Verification Sample Results (Metals znd TPH).

Sample HEIS | Sample Mercury Molybdenum Nickel Potassizm Selenium
Location ) Number| Dawe | meks | Q | POL mgke | Q | POL | mgke | @ | PQL | mgiks | G | POL | mo/ke Qi PQL
600-382:1 | 717973 | 2/4/14 | 0.0039% | *U |0.00398| 6.248 | B | 0173 1 113 0130 | 1430 5.54 1 0327 IDU| 0.327
D‘;‘i‘;f';;;“f JITO78 | 2/4/14 [0.00398 | *U 10.00398] 0305 | B | 0200 | 104 0150 | 1400 6.40 | 0334 |DU] 0.334
600-382:2 | 317974 | 2/4/14 10.00768 | *B | 0.00464| 0284 | B | 6217 | i3e 0.163 | 2440 695 | 0381 (DU 0381
600-382:3 | NIT975 | 2/4/14 | 0,169 | * [0.00437] 0212 | U T ooz | 1is 0159 | 2010 680 | 0350 | DU 0350
600-382:4 | 311976 | 24714 | 0.00409 | =0 |0.00409] 0336 T B T 0200 T 113 0.150 | 2216 641 | 0341 |DU| 0341
600-382:5 | JITO7 | 24714 | 0.06371] *U [0,00371] 0.188 | U | 0.188 | 917 0.041 | 1150 601 | 0331 DUl 0331
Eq;;:;“;m JET978 | 2a/14 | 0003731 *U10.00373} 6491 | U f 0191 | oz | U | o1ds | ses 611 | 0308 {DU| 0.308
Eq;;’;:l’f‘“ JUTFKS | 3/12/14 10.00397| U [0.60397] 0194 | U | 0194 | 0228 | B | 045 | 309 621 | 0319 |DU| 0319
Samyple HEIS | Sample Silicon Silyer Sodium Vanadium Zine
Location Number | Date meks | QF POL | malke | O POL mglkg | QO POL | mgks | Q | POL Imgke | © PQL
600-382:1 | JITOT3 | 2/4/14 | 031 | IN | 130 | 0.0866 | U | 0.0866 1 108 606 | 579 | D] 043351 398 | D1 173
D‘}ﬁi‘:;;(’f NT978 | 24714 | 648 | v | 150 | 000 | U | o1oe | 93s 700 1 506 D 0500 | 354 | D 2.0
600-382:2 | 317974 | 304 | 698 1IN | 163 1 eaos IO o 138 7.60 | 403 D[ 6543 ] 455  p T 29
600-382:3 | 11T975 | 2f474 | 567 | IN | 159 | 6006 | U | 0.006 | 957 744 | 534 [ D [ 63531 | 4310 | D] iz
600-382.4 | JITS76 | 2044 | 558 | IN| 150 | 0.000 T U | 0.100 114 701 | 450 | D | 0300 | 495 | D | 200
600-382:5 | 717977 [ 2i/t4 | 430 [N | 141 | 0083 | U T 00938 | w50 657 | 385 00938 | 325 0375
Eq;i‘;‘z:"“t U979 G 4 | 142 | IN 143 | 00954 | U | 00954 [ 668 | U | 658 | 0387 | B | 00954 L76 ltic| o3s2
hq;;’;:‘k““‘ JITFRS | 312714 1 189 | N | 145 [ 00970 | U [ 00970 | 9207 | B | 679 | 0579 | % | 00070] 204 | * | 0358
Sample HEIS | Sample | TPH - Diesel Range | LU~ metor oit (high
Location Number | Date boili

ughkg | Q | POQL | wgikg Q POL
Re-Sample of -
6003521 | JUTFES [ 301214 | 2430 | U | 2430 | 7400 | 5B | 7490
Duplicate of . ;
ntrks | JUTFK6 | 31214 | 2450 | Ul 2450 | 7550 | B | 2450
600-382:2 | J1T974 | 2/4/14 | 4060 | 1 | 2540 | 53300 7540
600-382:3 | IT975 | 2414 1 277 | 1 1 2400 | 39500 2400
600-382:4 | J1T976 | 2/4/14 | 2240 | U | 3240 | 18100 7240
600-382:5 | 111977 | 2/4/la | 2210 2210
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Attachment 1. 600-382 Waste Site Verification Sample Resalts {Organics),

600-382:1 - J1T973 D“p"“‘;f;‘;?;l B3 o2z 311974 | eon3s2:3 - 117975 600-382:4 - FITY6 | 600-382:5 - JIT077
CONSTITUENT CLASS 204784 2/4/14 21444 2/4714 2/4/14 2/di14
sgikg ] G | POL | werks | Q 1 POL [ugkgl Q T POL | ugks | G ] POL ugg | O | POL | upfke | Q| POL
Silvex (24,5 FERD | 169 | UD [ 165 | 169 [TUD [ 760 | 194 | UB | 184 | (84 | UD | 184 [ 172 108 T 3T o551 o8 70
MCPP HERB § 2040 | UD [ 2040 | 2030 "|"UD [ 2030 | 2345 | UD | 2340 | 3210 | U | 2210 | 2096 UD | 5330 | s UD | 3650
24,5-T HERB [ 169 | UD [ 160 | 166 TUD [ 169 1 194 | up | 194 | 184 | UD [ 184 ) 17 T up "7z 1" 156 | un 17.0
24D HERB | 169 | UD | 169 160 [ UD | 169 | 194 | Up | 194 | 154 | Ub | 154 T 179 op T 170 170 | UD | 170
MCPA UERB | 2346 | UD | 2340 [ 9345 T UD"| 3340 | 2686 | UD | 2650 | 2540 | UD | 2548 | 230 | Up T D380 2300 T 2360
Dinoseb ERB 1 165 | UD | 169 | 165 TTH 17165 | 194 | UD | 194 | 184 | Ub | i8a 1 i72 1 ub | 175 T376 | ip 170
TA-DB HERD | 168 | UD | 160 1 368 1 UD | 169 | 194 | UD | 194 1 184 | UD | 184 | T2 [0 T4 176 U 170
Dalapon HERD | 257 [UTTD | 357 | 956 |GITD: 336 | 410 JUSTD] 4w | 387 [UITG| 357 | 363 [00n] 5| 3% UITD] 338
Dicarba HERB | 204 L UD | 204 | 203 | UD 7303 | 334 | UD | 234 | 200 | 0D | 221 [ 207 | 0o | % | 565 T 1 205
Dichloroprop HERB @ 230 | UD | 230 | 230 (0D | 236 | 265 | UD | 265 | 256 | uh | 250 | 234 [To T 553 1555 UB | 232
Acenaphthens DAY |S08 | U ] 508 | 509 J 1500 | 5871 U | 587 533 553 | 547 1 U | 547 [ 504 | U | 514
Acenaphihylene LA | 89 | X 1 508 | 105N T S08 1 587 | U | 587 | 553 | U | sai a7 U i i [T
‘Anthracene PARL | 169 | U | 168 | 0 T 010 T 1se | U 196 | isa | U [ T8 e v Tim i T 171
Benzo(zjanthracens PAIL 10542 U | 0.5427F 0543 | U1 0343 [ 0626 | U | 0626 | 5590 | U | GE00 0555 T U 0583 0548 | U | 0.548
Benzo(ajpyrene A l0542 | U ;03421 0545 [ U7 V0545 | 6636 | U] 0.626 | 0590 | 1 | 6500 | 16 T B Toss sy 0.548
Devzofb)llugranthene | PAH [ 0542 1 U 10542 [ 0543 | U 10543 | ose6 | U [ 0626 [ s | U [5ss0 o5 1 1o 0548 | U | 0.548
Benzo(giijperylene fAL | 210 | PX 10542 ] 202 | X [ 0333 (0685 | 1 | 6.6267 0590 | U 6490 | 09 1 T 10552 0545 T 0.398
Bepzo(iiluoranthene | PAH [ 627) [ U 10371 | 0271 | U 0271 | 033 ] U 023 [029s | U Tooss (o555 U 0276 | 8274 U | 0274
Chrysene EAH 18547 | U 10542 ] 0543 [TX Tos 066 | U | 0626 | 0500 | U | 6490|055 | U I osse {05 U ot
Pibenzablanthrocens { PAI | 0583 ' U 16542 | 0593 | U [ 0.543 | 0626 | U | 0.606 1 0.596 1 U 1549 | 0es U 0552 0588 | U | 0.548
Fluoranihene PAll 105402 | U L6508 170885 T U 0543 | 137 | 7 0626 0580 U 16500 | 10T 7055 hass JF_| 0548
Fluorene PAD | S08 | U | 568 | 586 U | 589 1 587 | U 1 587 [ 5 U [ im | SO T U5 U | 5.4
Indeno(l 2 -cdpyrenc | PAH | 443 [ % 170547 [ 484 | % | 0541 | 0626 | U 5626 |00 | 0T 05651 o5t U 0552 10548 | U | 0548
Naphtfaiene PALL L 508 | U | 508 | S69 T U [ s09 | 587 | U | 887 | 5 U 158 T it T U TR T T 7812
Phenunthrene PAR 1508 | U | 503 0 509 7y 17509 | sg7 | W 1597 | 555 | U 55 |50 T w ST v 514
Pyrene PAUL 10542 | U | 0542 170543 | U Tosa3 | 172 | J | 0626 | 0500 ] U [ 0405 1o6 | 7 Thasd oo i 0348
Atoclor- 1016 PeB 1226 | UD | 226 | 225 710D T 22,571 2607 UD | 260 | 245 | Up | 245 1 230 700 [ 530 | 555 06 378
Aroclor- 1221 PCB L 226 | UD | 236 | 225 TUD 722571 2607 | UD [ 260 | 245 | UP | 265 | 235 T up ["50 1 555 1 U 228
Aroclor-1242 PCB | 226 | UD | 226 | 225100 | 2257 360 | UD | 360 | 345 | Ub | 265 1 B0 U0 o0 | 5a Ub [ 228 |
Aroclor. | 342 PR 4226 L UD | %6 [ 225 | OD 17205 {260 [ UD | 360 | 245 | ub 1 zas 1 B0 b CH0 55 v 2.
“Aroclor 1245 Peb 1226 1 WD | 236 | 225 TUD 225 | 260 | UD | 360 | 245 | Up | 245 [ o Op [ g | 5% U0 | o2
Aracior-1254 PCB {226 | UD [ 226 | 2205 70D | 225 | 260 | UD | 260 | 245 | Ub | 245 | o 00 555 58 |15 57,
Aracior-1260 PCBp 226 L UD | 326 | 25 OB T35 (7260 | UD | 260 | 245 | UD | 245 | 230 [ uB | sie ] 55a T U 328
Aldrin PEST L 170 L UD | 230 | 769 TITOD 7169 | 105 [ GD | 155 | 180 T up | 1sd 12 TUD | iz T ub | 11
AlptaBHC PESL1L70 L UD 1370 [ 169 rUDT[Tie0 s [TUD {195 | 184 | uD [ 18 |1 | up i i T un 1.7
alpha-Chlordane ESL 1278 L UD | 176 {7760 7| UD | 169 {195 | 0D | 195 | i34 | UD | 1ed i 1w Ton Tin T UD | 17
beta-BHC PEST 178 | UD | 170 ¢ 1651 UD [ 169 | 195 | UD | 145 | 184 | Up 1 18a 1 172 0D |17 Up |17
Delta-BHC BT P 170 | UD [ 170 | 165 1 OD| 169 | 1035 | D | 195 | dea L up | 18 | 02 [ ob TR 55 [ o 71
4-4-0DD EST +.339 | UD | 339 |7335 1 UD | 339 1 391 | UD | 391 | 3.68 | UD | 366 ] 345 TUD T35 50 UD | 3
4-4-DDE PESL 1 239 | D | 339 | 339 T 0B 339 1 351 [ UD | 201 | 3es | Up 1 365 | 545 J op | 245 Toaz "t 342
4-4-DDT P21 1339 | UD | 339 17358 7N 39 | 391 | UD | 391 | 368 | UD | aes | 345 [ UD 335 oo UD | 34
Dicldria PEST 1339 | UD 3339 | 339 T UL | 335 1 551 | Ub | 341 | 568 | Up | 468 1 5dc [ up | 345 |54z Top 3.42
Endosutfan | IEST {176 L UD § 10 [ 189 | UD [ 169 | 195 [ Ub | 195 ["ise [Up [ 14k | (om0t on 170
Endosulfan 11 PEST | 339 | UD | 339 ¥ 330 Up | 3,36 | 391 | UD | 391 | 368 | UD | 168 [ 245 TuB | 3a5 1y UD | 542
Endosuilan sulfate EEST | 359 | UB | 339 | 338 [UD | 339 | 381 | UD {351 | 368 | UD | 388 | 346 Up 345 522 0D 342
Endrin BST ) 339 JUb | 339 1 339 170D 335 | 391 | up | 391 | 3.68 | UD | 568 1 345 [ Up | 345 1522 un 342
Endrin aldehyde E 332 L UD [ 5397 339 1 UD [ 339 [ 391 | UD [ 350 1 3.68 | UD | 568 | 345 | Ub | 345 | 362 T OB 1345
Endrin ketone SSU 1339 | UD [ 3391 3359 ['UD [335 | 387 | UD | 391 | 268 | UD | 468 | 545 [ub | 34515 T up 342
Camma B (hindane) | PEST | 170 [ UD [ 170 | 69 | 'UD | 1.6 | 165 | ub | 195 1 nad 160 i 1795 T on 1% 171 ] UD | 1
gamma-Chiordans PEST (170 1 UD | 190 | 768 |"UD I 169 { 155 | UD | 195 | 184 | 0D | 84 | 77 T 15 197 on L7t
Heptachlor PEST ;170 L UD [ 170 | 365 ["UD | 168 | 195 | UD [ 195 | 184 | Un | i [ ip Lub 1o P T os i
Tleptachior epoxide FEST ; 190 | UD | 130 [ 160 [0 | 169 | 195 | UD | 195 | 184 [ Ub | a8 | 19 (0o i T 1o 171
Methoxychlor EEST 1 170 | UD [ 170 | 165 [ U [ 169 | 195 [UD | 195 | 184 | Ub | 362 |1 192 [ 0B T2 11 i 7.1
Toxaphene PEST | 865 1 WID | 3651 364 (Wi | s647[ ¢34 | win| 651 | 613 | Gin | 613 | 574 0w | 579 1570 Uip 1570
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Acrobat 8.0
CALCULATION COVER SHEET
Project Titie: 800 Area Field Remediation Job No. 14855
Area: 600
Discipline: Environmental *Calculafion No: 0600X-CA-V0180

Subject: 600-382 Waste Site Hazard Quotient and Carcinogenic Risk Caleulation for Protection of Groundwater

Computer Program: Excel Program No: Excef 2010

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

Committed Calculation B9 Preliminary [} Superseded [} Voided [

Cover=1 SG. WAL~
0 Sheets = 3 i X D. leij |, B. Berezovsily %A . Suflloway - 9/ 2/‘4’
Total = 4 | (o Lo i Berozosifus ] iouy e
=0 o { Y

SUMMARY OF REVISION

WCH-DE-018 {05/08/2007) *Obtain Calc. No. from Documsent Control and Form fram Intranet
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: | J. D). Skoglie g%i Date: | 4/23/2014 Cale. No.: | 0600X-CA-V0180 Rev. i
Project: | 600 Field Remediaiion Job No: 14655 Checked: | 1. B. Berezovskiy, Date: | 4/23/2014
Subiect: 600-382 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of ~ Sheet No. 1 of 3
1 Groundwater o
1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 600-382 waste site. In accordance with the remedial action goals (RAGs) in the
6  remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
7 must be met:
8
9 1) AnHQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) Anexcess cancer risk of <1 x 10" for individual carcinogens
12 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.
13
14
15 GIVEN/REFERENCES:
16
17 1) BHL 2008, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19 ’
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
2t DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23
24 3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996,
25
26 4) WCH, 2014, 600-382 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard
27 Quotient and Carcinogenic Calculations, 0600X-CA-V0179, Rev. 0, Washington Closure Hanford,
28 LLC, Richland, Washington.
29 i
30
31 SOLUTION:
32
33 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
34 K less than that required to show no migration to groundwater in 1,000 years using the RESRAD
35 generic site model (BHI 2005),
36
37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
38
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
40 soil and with a K4 less than that required to show no migration to groundwater in 1,000 Years using
41 the RESRAD generic site model (BHI 2005).
42

43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107,
44

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site C-14
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Washington Closure Hanford, Inc. CALCULATION SHEET
Origiator: | I D. Skoglie /A Date: ! 4/23/2014 Cale. No.: | 0600X-CA-V0188s Rev. G
Project: | 600 Field Remediation Job No: 14655 Checked: | 1 B. Berezovskish NJ|  Date: | 4/23/2014
Subject: 600-382 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 3
Groundwater

METHODOLOGY:

The 600-382 waste site was divided into five subsites; 600-382: 1, 600-382:2, 600-382:3, 600-382:4, and
600-382:5. Each subsite was comprised of one discrete soil sample, for a total of 5 discrete soil samples
and one duplicate sample for verification sampling. Hazard quotient and carcinogenic risk calculations
for potential impact to groundwater at the 600-382 waste site were conservatively calculated for the
entire waste site using the greater of the maximum value for each analyte in all decision units from the
95% UCL calculation (WCH 2014). Of the contaminants of potential concern (COPCs) for this site,
acenaphthylene is included because no Washington State or Hanford background value has been
established and the distribution coefficient is less than that necessary to show no migration to
groundwater in 1,000 years using the generic site RESRAD model (BHI 2005). Based on this model
and a vadose zone of approximately 9.3 m (30.5 ft) thickness, a Kq of 7.9 or greater is required to show
no predicted migration to groundwater in 1,000 years. All other site nonradionuchide COPCs were not
detected, quantified below background levels, or have a Ky greater than or equal to 7.9. An example of
the HQ and risk calculations for soil constituents with a potential impact to groundwater is presented
below:

1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
-(mg/kg/day) to a reference dose for the same substance derived over the same specified time

(mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
(maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
where the RAG is the groundwater cleanup level (mg/L.} (calculated with, and related to the hazard
quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
‘This is based on the “100 times rule” of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
maximum value for acenaphthylene of 0.195 mg/kg, divided by the noncarcinogenic RAG value of
96 mg/kg is 2.0 x 107 Comparing this value to the requirement of <1.0, this criterion is met.

2) Alter the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by sunming the individual values. (To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
600-382 waste site is 2.0 x 107, Comparing this value to the requirement of <1.0, this criterion is
met.

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
RAG value, and then multiplied by T x 10, There were not any detected constituents with a
carcinogenic RAG value. Therefore, comparing the value of zero to the requirement of <1 x 10,
this criterion is met. Since there were not any individual carcinogenic RAG values, the criterion for
cumulative excess cancer risk for carcinogens is also met.

4} The soil cleanup RAGs for protection of groundwater are based on the “100 times” provision in
WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)}(A) (1996) provides the “100 times
rule” but also states “unless it can be demonstrated that a higher soil concentration is protective of
ground water at the site.” When the “100 times rule” values are exceeded, RESRAD was used to
demonstrate that higher soil concentrations may be protective of groundwater.
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Washington Closure Hanfogd, Inc. CALCULATION SHEET
Originator: | J. D. Skoglie é, Date: | 4/23/2014 Cale. No.: 0600X-CA-VO180 » Rev.: 0
Project: | 600 Field Remelfiation Job No: 14655 Checked: | 1B, Berezavskiyéwu' Date: | 4/23/2014
Subject: g?g;ifﬁdi] \;:rste Site Hazard Quotient and_Calcmogemc Risk Calculation for Protection of Sheet No. 3 of 3
1
2
3 RESULTS:
4
5 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
6  2) List the cumulative noncarcinogenic HQ >1.0: None
7 3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10°% None
§ 4) Last the cumulative excess cancer risk for carcinogens >1 x 10”: None.
9
10 Table I shows the results of the calculations.
11
12
13
14 Table 1. Hazard Quotient and Excess Cancer Risk Results
15 for the 600-382 Waste Site.
}? Contaminants of Potential Maximum Value® Noncarcinogen Hazard Carcinogen Carcinogen
18 Concern’ (mg/kg) Quotient
19
20
21
22 Cumulative Hazard Quotient: 20103
23 Cumulative lixcess Cancer Risk: I 0L.0EHIO
24 Notes:
25 % From WCH (2014).
26 ¥ s Value obtained from the Cleanup Levels and Risk Caleulations (CLARC) database using Groundwater, M ethod B, results and the
27 Y160 times" maodel,
28 ¢ = Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals,
29 Contaminant: acenaphthylene; surrogate: acenaphthene
30 - = 1ot applicable
31 RAG = remedial action goal
32
33
34
35
36 CONCLUSION:
37
38 This calculation demonstrates that the 600-382 waste site meets the requirements for the hazard quotient
39 and excess carcinogenic risk for protection of groundwater as identified in the RDR/RAWP (DOE-RL
40 2009).
4]
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2014b). This DQA was performed in accordance with
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and
Analysis Plan (100 Area SAP) (DOE-RL 2009).

A review of the sample design (WCH 2014b), the field logbook (WCH 2014a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. To ensure quality data, the 100 Area 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 600-382 waste site were provided by the laboratories in
two sample delivery groups (SDGs): SDG XP0049 and SDG XP0058. SDG XP0049 was
submitted for third-party validation. No major deficiencies were identified in the analytical data
set. Minor deficiencies are discussed for the 600-382 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 XP0049

This SDG comprises seven focused soil samples (J1T973 through J1T979) collected from the
600-382 waste site excavation. This SDG includes one field duplicate pair (J1T973/J1T978).
These samples were analyzed for inductively coupled plasma (ICP) metals, mercury, polycyclic
aromatic hydrocarbons (PAH), total petroleum hydrocarbons (TPH), polychlorinated biphenyls
(PCBs), pesticides, and herbicides. In addition, an equipment blank sample (J1T979) was
analyzed for ICP metals and mercury. Minor deficiencies are as follows.

In the herbicides analysis, the matrix spike (MS) (0%) and matrix spike duplicate (MSD) (0%)
recoveries for dalapon are outside quality control (QC) limits. Third-party validation qualified
all dalapon results in SDG XP0049 as estimated with “J” flags. Herbicides were not identified as
contaminants of concern in the site-specific sampling design for the 600-382 waste site and this
analysis was inadvertent. Estimated data are usable for decision-making purposes.

In the pesticide analysis, the analyte toxaphene was not included in the MS, MSD, or laboratory
control sample (LCS). Toxaphene is not mixture of compounds that could interfere with the
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other analytes in the analysis, and the laboratory does not typically include it in the spiking
mixture. Third-party validation qualified all toxaphene results in SDG XP0049 as estimated with
“J” flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, zinc was detected in the method blank (MB) at a low concentration.
Zinc was detected at similar concentration in the equipment blank sample (J1T979). Third-party
validation qualified the zinc result in sample J1T979 as undetected, with “UJ” flags. The data
are usable for decision-making purposes.

In the ICP metals analysis, the MS recovery for silicon (0%) is outside QC limits. Third-party
validation qualified all silicon results in SDG XP0049 as estimated with “J” flags. Estimated
data are usable for decision-making purposes.

In the TPH analysis, samples J1T973 and J1T978 required dilution prior to analysis due to a high
concentration of the target analytes. The high TPH result observed in these samples initiated
additional remediation in the impacted area. Subsequently, additional samples were collected,
which are included in SDG XP0058. The dilution of samples J1T973 and J1T978 caused the
surrogates not to recover from these samples. Third-party validation qualified all TPH
(diesel/motor oil) results for these samples as estimated with “J” flags. Estimated data are usable
for decision-making purposes.

SDG XP0058

This SDG comprises two focused soil samples (JITFKS5 and JITFK®6) collected from the
600-382 waste site excavation and one equipment blank (JITFK8). This SDG includes one field
duplicate pair (JITFK5/J1TFK6). These soil samples were analyzed for TPH and the equipment
blank sample (JITFK8) was analyzed for ICP metals and mercury. The equipment blank results
are reported in Appendix C for completeness. However, because sample JITFK5 was not
analyzed for ICP metals or mercury, the results of the equipment blank JITFKS8 will not be
assessed. Minor deficiencies are as follows.

In the TPH analysis, no MS or MSD samples were prepared for this analysis due to limited
sample volume. The LCS and laboratory control sample duplicate (LCSD) were used to confirm
precision and accuracy for this batch. The TPH results in SDG XP0058 may be considered
estimated. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the relative percent differences (RPDs) calculated by the laboratory
for barium iron, manganese, vanadium, and zinc were above the acceptance limit. These results
apply only to the equipment blank and not to the field sample data. There is no impact to the
evaluation of the 600-382 waste site. The 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 2014a), include two field duplicate sample pairs as indicated in Table D-1. The
detailed sample results are presented in Appendix C.

Table D-1. Field Quality Assurance/Quality Control Samples.

Sample Location Main Sample Duplicate Sample
600-382:1 J1T973 J1T978
600-382:1 resample JITFK5 JITFK®6

Note: 600-382:1 resample was only analyzed for TPH.

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

The calculated silicon (35.5%) RPD for the duplicate analysis is above the acceptance criteria of
30%. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix. There is no indication that the analytical system was
operating out of control. The data are usable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In
these cases, a control limit of 2 times the TDL is used (Appendix C) to indicate that a visual
check of the data is required by the reviewer. None of the data in the 600-382 data set exceeded
this control limit. 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

Remaining Sites Verification Package for the 600-382, Segment 4 Qil Stains and
Filter Area #3 Waste Site D-3



Attachment to Waste Site Reclassification Form 2014-026 Rev. 0

600-382 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 600-382 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The verification sample analytical data are stored in the Washington
Closure Hanford project-specific database prior to being submitted for inclusion in the Hanford
Environmental Information System database. The verification sample analytical data are also
summarized in Appendix C.
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