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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-IU-2 Control No.: 2013-084
Waste Site Code(s)/Subsite Code(s):
600-370, Segment 4 Debris Area #1

Reclassification Category: Interim 0Final E
Reclassification Status: Closed Out 0No Action 0l Rejected El

RCRA Postclosure ElConsolidated E] None E
Approvals Needed: DOE 0 Ecology ElEPA 0
Description of current waste site condition:
The 600-370, Segment 4 Debris Area #1 waste site, located in the 1 00-1IU-2 Operable Unit of the Hanford Site, consisted
of multiple burn sites with burn remnants, transite, insulators, wood, and concrete. The 600-370 waste site was located
approximately 237 m (778 ft) south of Route 1 and was added to the Interim Action Record of Decision for the 100-BC-i,
100-BC-2, 100-DR-i, iOO-DR-2, 100-FR-i, i00-FR-2, 100-HR-i, iOO-HR-2, 100-KR-i, iOO-KR-2, iOO-IU-2, iOO-IU-6,
and 200-C W-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 2011, U.S. Department of Energy,
Richland Operations Off ice, Richland, Washington (DOE-RL 2012). This waste site was subsequently recommended for
remove, treat, and dispose (RTD) without confirmatory sampling 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 600-370 waste site was performed from May 8 through July 9, 2013. A single anomaly was
discovered and staged outside of the excavation area. Investigation and disposal of the anomalyand the removal of
underlying soil was performed on September 9, 2013. A total of approximately 4,853 bank cubic meters (6,347 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 July 25 and September 10, 2013, 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 Area (100 Area RDRIRAWP),
DOE/RL-97-17, Rev. 6, U.S. Department of Energy, Richland Operations Off ice, Richland, Washington, (DOE-RL 2009).
The selected remedy involved (1) excavating the site to the extent required to meet specified soil cleanup levels,
(2) disposing of contaminated excavation materials at the ERDF at the 200 Area of the Hanford Site, (3) demonstrating
through verification sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification as
Interim Closed Out.
Basis for reclassification:
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 600-370 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 2009). 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. The waste site contamination does not extend into the 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 600-3 70, Segment 4 Debris Area #1 Waste Site (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 1 00-IU-2 Control No.: 2013-084
Waste Site Code(s)/Subsite Code(s):
600-370, Segment 4 Debris Area #1

Regulator comments:

Waste Site Controls:
Engineered El Yes 0 No Institutional ElYes E No O&M El Yes No
Controls: 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:

J. P. Neath_______________ / (1
DOE Federal Project Director (printed) Signature Date

Ecology Project Manager (printed) Sign r Date

C. /uzet l-lff

EPA Project Manager (printed) -gn 4re TDate
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*Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-370, SEGMENT 4 DEBRIS AREA #1 WASTE SITE

EXECUTIVE SUMMARY

The 600-3 70, Segment 4 Debris Area #1 waste site, located in the 1 00-IU-2 Operable Unit,
consisted of a large area with surface debris and multiple bum sites containing burn remnants,
transite, insulators, wood, and concrete debris. The 600-3 70 waste site is located approximately
237 mn (778 ft) south of Route 1 and 2.7 kmn (1.7 mi) west of Route 2 North. This waste site was
added to the Interim A ction Record of Decision for the 1 00-BC-i, I 00-BC-2, 1 00-DR-i,
i00-DR-2, iOO-FR-i, 100-FR -2, 100-HR-i, 100-HR -2, 100-KR-i, 100-KR -2, i00-IU-2,
I100-I U-6, and 200-C W-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 2011 (DOE-RL 2012).
This waste site was subsequently recommended for remove, treat, and dispose (RTD) without
confirmatory sampling based on the observed presence of stained soils, stressed vegetation, and
barren ground (WCH 2013c) and is being 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 600-370 waste site was performed from May 8 through July 9, 2013. During
remediation, an anomaly was discovered and staged outside of the excavation boundaries for
further investigation. Anomaly investigation and removal of underlying soils occurred on
September 9, 2013, with all materials loaded for direct disposal at the Environmental Restoration
Disposal Facility (ERDF). Approximately 4,853 bank cubic meters (6,347 bank cubic yards) of
excavated materials from the 600-3 70 waste site was removed and direct loaded for disposal at
ERDF. No overburden soil was stockpiled to be used as backfill.

Following remnediation, verification sampling was conducted for the 600-3 70 waste site on
July 25 and September 10, 2013. These results indicated that residual contaminant
concentrations met the remedial action objectives (RAOs) and remedial action goals (RAGs) for
the 600-3 70 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 600-3 70 waste site.

A summary of the cleanup evaluation for the soil results compared to the applicable cleanup
criteria is presented in Table ES-i. 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
Tni-Party Agreement Handbook Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site ES-1



Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Table ES-i. Summary of Remedial Action Goals for the 600-370 Waste Site.

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Direct Exposure - Attain dose rate of < 15 mrem/yr Radionuclides were not COPCs for the NA
Radionuclides above background over 1,000 years. 600-3 70 waste site.

Direct Exposure - Attain individual COPC RAGs. All individual COPC concentrations are below Yes
Nonradionuclides 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 Requirements - of<] for noncarcinogens. sampling areas (2.1 x 10-1) is <1. Yes
Nonradionuclides Aain an excess cancer risk of The excess cancer risk values for individual

<1 x 10-6 for individual carcinogens. nonradionuclide COPCs are all <1 X 10-6.

Attain a cumulative excess cancer The cumulative excess cancer risk (4.8 x 1 0-')
____________risk of <1 x 105 for carcinogens. is <1 x 105.

Attain single COC groundwater and
river RAGs.

Attain National Primary Drinking
Water Regulations: 4 mrem/yr
(beta/gamma) dose standard to target

Protection ive reetr/ra- Radionuclides were not COPCs for the NProtctin -Meet drinking water standards for 600-370 waste site. N
Radionuclides alpha emitters: the more stringent of

15 pCi/L MCL or 1/25tb of the
derived concentration guide for
DOE Order 5400.5b

Meet total uranium standard of
21.2 pCi/L c.

Cadmium, copper, lead, silver, vanadium, zinc,
benzo(a)anthracene, benzo(a)pyrene, and
benzo(b)fluoranthene are present at
concentrations exceeding soil RAGs for

Groundwater/River Attain individual nonradionuclide groundwater and/or Columbia River

Protection - groundwater and Columbia River protection. However, an evaluation basedYe
Nonradionuclides cleanup requirements. upon RESRAD modeling discussed inYe

Appendix C of the RDRIRAWPT
(DOE-RL 2009b) shows that residual
concentrations of these constituents are
predicted to be protective of groundwater and
the river.

a ,"National Primary Drinking Water Regulations" (40 Code of Federal Regulations 14 1).
b Radiation Protection of the Public and Environment (DOE Order 5400.5).

cBased on the isotopic distribution of uranium in the 100 Area, the 30 iig/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 Levelfor Total Uranium of
30 Micrograms per Liter in Groundwater (BHI 200 1).

dBased on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentrations of cadmium,
copper, lead, silver, benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthenc are not expected to migrate more than 2.6 m (8.5 ft)
vertically in 1,000 years (based on the distribution coefficient of copper, 22 mUg). The vadose zone underlying the soil below the site is
approximately 15 m (49.2 ft). Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the
Columbia River.

COC =contaminant of concern NA = not applicable
COPC = contaminant of potential concemn RAG = remedial action goal
DOE = U.S. Department of Energy RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
MCL =maximum contaminant level RESRAD = RESidual RADioactivity

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 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 mn [ 15 ft]), and contaminant levels remaining in the soil are
protective of groundwater and the Columbia River. The 600-3 70 waste site contamination does
not extend into the deep zone; 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. Those constituents
exceeding the ecological screening level in Washington Administrative Code 173-340 were
boron, vanadium, and zinc. The U.S. Environmental Protection Agency ecological soil
screening levels were exceeded for cadmium, copper, lead, manganese, vanadium, and zinc.
Exceedance of screening values does not necessarily indicate the existence of risk to ecological
receptors. Because the detected levels of manganese are below Hanford Site background levels,
it is believed that the presence of manganese does not pose a risk to ecological receptors. All
exceedances will be evaluated in the context of additional lines of evidence for ecological effects
as a part of the final closeout decision for the Columbia River corridor portion of the
Hanford Site.

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
600-370, SEGMENT 4 DEBRIS AREA #1 WASTE SITE

STATEMENT OF PROTECTIVENESS

The 600-3 70, Segment 4 Debris Area #1 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-i,
i00-BC-2, 100-DR-i, iOO-DR-2, 100-FR-i, 100-FR -2, iOO-HR-i, iOO-HR-2, iOO-KR-i,
IOO0-KR -2, IOO0-IU-2, IOO0-IU-6, and 200-C W-3 Operable Units, Hanford Site, Ben ton 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 from the 600-3 70 waste site does not extend into the deep zone; 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. Those constituents
exceeding the ecological screening level in Washington Administrative Code (WAC) 173-340
were boron, vanadium, and zinc. The U.S. Environmental Protection Agency (EPA) ecological
soil screening levels were exceeded for cadmium, copper, lead, manganese, vanadium, and zinc.
Exceedance of screening values does not necessarily indicate the existence of risk to ecological
receptors. Because the detected levels of manganese are below Hanford Site background levels,
it is believed that the presence of manganese does not pose a risk to ecological receptors. All
exceedances will be evaluated in the context of additional lines of evidence for ecological effects
as a part of the final closeout decision for the Columbia River corridor portion of the
Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 600-370 waste site is located within the 1 00-IU-2 Operable Unit. The 600-3 70 waste site is
reported in the I 00-FIIU-2/IU-6 Area-Segment 4 Orphan Sites Evaluation Report (WCH 2011)
as SG4-407, consisting of a 240 m (787 ft) disturbed area with surface debris consisting of
multiple burn sites with burn remnants, transite, insulators, wood, and concrete. The
600-370 waste site is located 237 m (778 ft) south of Route 1 and 2.7 kmn (1.7 mi) west of
Route 2 North, at Washington State Plane (WSP) coordinates N 145009.07, E 577743.13
(Figure 1). There is no process history associated with the 600-370 waste site.

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site
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Figure 1. The 600-370 Waste Site Location Map.7[

Uji

>1

-- ROUTEw

SCALE :C(DL,.

~'L :20 46

RA1ii coi Overall Site Location Map
600-370 Waste Site

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site 2



Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Geophysical Survey

The objective of the geophysical survey was to determine if any utilities were located in the area
of the 600-3 70 waste site. The geophysical interpretation map is included in Figure 2. No
anomalies or utility lines were identified by the geophysical investigation.

Waste Characterization Sampling

Waste characterization sampling was performed to determine the COPCs for each waste site, to
determine waste disposal purposes, and to guide remedial efforts. All waste characterization
sampling data are included in Appendix A.

REMEDIAL ACTION SUMMARY

The 600-370 waste site was recommended for remediation without confirmatory sampling based
on the observed presence of burned debris, stained soils, stressed vegetation, and barren ground
at this site (WCH 2013c).

Remedial Action

Remediation of the 600-370 waste site was performed from May 8 through July 9, 2013.
A single anomaly was discovered and staged outside of the excavation area. Investigation of the
anomaly with the subsequent removal and disposal of underlying soil and associated waste was
performed on September 9, 2013. Approximately 4,853 bank cubic meters (6,347 bank cubic
yards) of excavated materials from the 600-370 waste site were removed and direct loaded for
disposal at the Environmental Restoration 2Disposal Facility (ERDF). The 600-370 waste site
excavation area is approximately 7,369 mn (79,319 ft2), with the approximate depth of 0.3 to
1.5 m (1 to 5 ft) below ground surface. Post-excavation photographs of each subsite excavation
are provided in Figures 3 and 4. All excavated materials were direct loaded, and no soil staging
pile area or overburden areas were utilized.

During the 600-370 waste site excavation, an anomaly was discovered at WSP coordinates
N 145012.2, E 577720.4, and was staged outside of the excavated area for further investigation
at WSP coordinates N 145054.9, E 577763.5. The anomaly consisted of a 5-cm (2-in.)-diameter
by 46-cm (1 8-in.)-long steel pipe (Schedule 40) with caps on both ends with a set of mounting
brackets. The pipe appeared to be sealed with no other fittings or openings. During the anomaly
investigation, the anomaly was remotely sheared and found to be empty. The anomaly was
disposed at ERDF with an additional 0.3 m (1 ft) of underlying soil from the anomaly staging
location.

Figure 5 shows the walkaround boundary of the excavation, performed following remediation of
the 600-3 70 waste site.

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site 3
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Figure 2. Geophysical Interpretation Map for the 600-370 Waste Site.
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Figure 3. The 600-370 Waste Site Post-Excavation Photograph,
Looking North (July 9, 2013).

Figure 4. The 600-370 Waste Site Post-Excavation Photograph,
Looking South (July 9, 2013).

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site 5



Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Figure 5. 600-370 Waste Site Excavation Walkaround Boundary.
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VERIFICATION SAMPLING ACTIVITIES

Cleanup verification sampling was performed at the 600-3 70 waste site on July 25 and
September 10, 2013. Sampling was conducted to support a determination that residual
contamninant concentrations in the soil meet cleanup criteria specified in the 100 Area
RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999).

The verification sample results are provided in Appendix B and indicate that the waste removal
action achieved compliance with the remedial action objectives (RAOs) and remedial action
goals (RAGS) for the 600-3 70 waste site. The following subsections provide additional
discussion of the information used to develop the verification sampling design. The statistical
and maximum results of verification sampling are summarized to support interim closure of the
site. A more detailed discussion of the verification sampling can be found in the
Work Instruction for Verification Sampling of the Combined 600 Area Waste Sites, 600-368,
600-3 69, 600-3 70, 600-3 71, 600-3 72, 600-3 73, 600-3 74, 600-3 75, 600-3 76, 600-3 77, 600-3 79
(WCH 2013e).

Contaminants of Potential Concern

The COPCs for the 600-3 70 waste site were based on site descriptions, the results of waste
characterization sampling, and professional judgment. The 600-370 COPCs included inductively
coupled plasma (ICP) metals, polycyclic aromatic hydrocarbons (PAH), total petroleum
hydrocarbons (TPH), and asbestos. The COPCs for verification sampling and the laboratory
analytical methods are identified in Table 1.

Table 1. 600-370 Laboratory Analytical Methods and
Contaminants of Potential Concern.

Analysis Analytical Method Contaminant of Potential Concern
ICP metals'a EPA Method 60 10 Metals

PAH EPA Method 83 10 Polycyclic aromatic hydrocarbons
TPH NWTPH-Dx Total petroleum hydrocarbons
Bulk asbestos NIOSH Method 7400 Asbestos
aAnalysis performed for 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.

EPA = U.S. Environmental Protection Agency
ICP = inductively coupled plasma
NIOSH = National Institute of Occupational Safety and Health
NWTPH-Dx =Northwest total petroleum hydrocarbons-diesel range organics
PAH = polycyclic aromatic hydrocarbons
TPH =total petroleum hydrocarbons

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site 7
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Verification Sample Design

This section describes the basis for selection of an appropriate sample design and determination
of the number of verification samples that were collected. All sampling was performed in
accordance with the 100 Area Remedial Action Sampling and Analysis Plan (100 Area SAP)
(DOE-RL 2009a). Statistical sampling occurred based on the size of the 600-3 70 waste site
excavation area in accordance with Table 2.

Table 2. Verification Sampling Design Based
on Waste Site Surface Area.

Surface Area Sample Design

<100 mn2  One composite sample
100 -500 M2  Two composite samples (halves)

500- 1,000 M2  Four composite samples (quadrants)

>1,000 mn2  Statistical design using Visual Sample Plan

Source: WCH (2013d).

Table 2 includes information from the verification sampling instructions (WCH 201 3d) that
estimated the dimensions of 600-370 waste site and correlated the number of samples to be
collected based on the estimated excavation size of 7,369 m2 (79,319 ft2). Because the
excavation size is greater than 1,000 m a statistical sampling design using Visual Sample Plan'
(VSP) was determined to be appropriate for the verification sampling of the 600-370 waste site.

The excavation footprint of the 600-3 70 subsite was delineated in VSP software and used as the
basis for the location of a random-start systematic grid for verification soil sampling. Twelve
statistical and two focused soil sample locations were identified in the 600-370 waste site
excavation. Focused sample number FS- 1 is centered at the location where the anomaly was
discovered. Focused sample number FS-2 is centered at the location where the anomaly was
staged. Figure 6 presents the statistical and focused verification sample design for the 600-3 70 waste
site excavation.

A discrete soil sample was collected at each designated sample point (0 to 0. 15 m [0 to 6 in.] below
the surface of the excavated waste site) and analyzed using the methods identified in Table 1. The
soil sampling locations were global positional surveyed and staked prior to sample collection using
the coordinate pairs provided in Table 3.

All sampling was performed in accordance with ENV- 1, Environmental Monitoring &
Management, to fuilfill the requirements of the 100 Area SAP (DOE-RL 2009a). Additional
information related to verification sampling can be found in the field sampling logbooks
(WCH 2013a, 2013b).

1Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov.

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site 8
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Figure 6. 600-370 Waste Site Verification Sample Locations.
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Table 3. 600-370 Sample Summary. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northiing Easting

EXC-1 J1RVL2/ 144960.3 577808.4
___________ J1RVM7

EXC-2 J1RVL4/ 144983.4 577768.4
JIRVM9ICP metals' a PH, PAH, asbestos

EXC-3 J1RVL5/ 144983.4 577795.1J1RVNO

EXC-4 JIRVL6/ 144983.4 577821.7J1RVNI ___ __

Remaining Sites Verifi cation Package for the 600-3 70, Segment 4 Debr-is Area #1 Waste Site 9
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Table 3. 600-370 Sample Summary. (2 Pages)

HEIS Washington State Plane
Sample Location Sample Coordinates (in) Sample Analysis

Number Northing Easting

EXC-5 J1RVL7/ 145006.4 577728.5J1RVN2

EXC-6 J1RVL8/ 145006.4 577755.1
J1RVN3

EXC-7 J1RVL9/ 145006.4 577781.7
J1RVN4

EXC-8 J1RVM0/ 145029.5 577715.2
J1RVN5

EXC-9 J1RVM1/ 145029.5 577741.8
J1RVN6

EXC-10 J1RVM2/ 145029.5 577768.4 ICP metals'a TPH, PAH, asbestos

EXC-1I1 J1RVM3/ 145029.5 577795.1
___________ J1RVN8

EXC-12 J1RVM4/ 145052.6 577755.1
J1RVN9

FS-1 J1RVM5/ 145012.0 577720.4
JIRVPO ______

FS-2 J1RVM6/ 145054.9 577763.5
______________ J1RVP1

Duplicate of J1RVL3/ 144960.3 577808.4
J1RVL2/J1RVM7 J1RVM8 _______

Equipment blank J1RVL1 NA NA ICP metals a

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

HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
ICP = inductively coupled plasma TPH = total petroleum hydrocarbons
NA =not applicable

Verification Sample Results

All verification samples were analyzed using analytical methods approved by EPA
(DOE-RL 2009b). Evaluation of the verification data from the 600-3 70 waste site was
performed by direct comparison of the statistical or maximum sample results for each COPC
against cleanup criteria. If no detections for a given COPC were reported in the data set, then no
maximum evaluation or calculations were performed for that COPC.

The primary statistical calculation to evaluate compliance with cleanup standards is the
95% upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each detected COPC are computed for 600-3 70 decision unit as specified by the 100 Area
RDR/RAWP (DOE-RL 2009b). The calculations are provided in Appendix B. When a
nonradionuclide COPC was detected in fewer than 50% of the verification samples collected for
a decision unit, the maximum detected value was used for comparison to RAGs. If no detections
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for a given COPC were reported in the data set, then no statistical calculation or evaluation was
performed for that COPC.

Comparisons of the results for site COPCs with the RAGs for the 600-370 waste site are listed in
Tables 4 and 5. Contaminants that were not detected by laboratory analysis are excluded from
these tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk
Calculations Database (Ecology 2012) 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) proj ect- specific database prior to archival in the Hanford
Environmental Information System, and are presented in Attachment 1 of the 95% UCL
calculations (Appendix B).

Table 4. Comparison of Contaminant Concentrations to Action Levels for the
600-370 Excavation Statistical Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg) a

Statistical or SnCeup Soil Does the Does the
Maximum SolCenp Cleanup Result Result Pass

COCResult b Direct Level for Level for Exceed RESRAD
(mg/kg) Exposure Groundwater River RAGs? Modeling?

Protection Protection

Arsenic 3.65 (<BG) 20c 20c 20 c No -

Barium 87.9 (<BG) 5,600 d 200 400 No -

Beryllium 1.07 (<BG) 10.4 e 1.51 c 1.51 c No -

Boron f 1.87 7,200 d 320 -- 9 No -

Cadmium h 0.998 13 9e 0.81 c 0.81 c Yes Yes i

Chromium 7.67 (<BG) 80,000"d 18.5 c 18.5 c No -

Cobalt 10.6 (<BG) 24d15.7 c9 No -

Copper 23.2 2,960"d 59.2 22.0 c Yes Yes'

Lead 37.9 353 10.2 c 10.2 c Yes Yes'

Manganese 397 (<BG) 3,760"d 512 c No9No

Molybdenum" 0.475 400 e 8 -- 9 No -

Nickel 9.36 (<BG) 1,600"d 19.1 C 27.4 No -

Silver 0.759 400 e 8 0.73 c Yes Yes'

Vanadium 96.1 560"d 85.1 C -- 9 Yes Yes'

Zinc 104 2 4 ,'0 0 0 d 480 67.8 c Yes Yes'

TPH-motor oil 9.35 200 200 200 No -

Benzo(a)anthracene 0.0165 1.37 0.015i 0.015i Yes Yes'

Benzo(a)pyrene 0.0494 0.137 0.015J 0.015J Yes Yes'

Benzo(b)fluoranthene 0.0405 1.37 0.015i 0.015J Yes Yes'

Benzo(ghi)perylene k 0.0695 12,400 48 192 No -
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Table 4. Comparison of Contaminant Concentrations to Action Levels for the
600-370 Excavation Statistical Verification Samples. (2 Pages)

Remedial Action Goals (mg/kg) a

Statistical or SdCenp Soil Does the Does the

COCMaximum SolCenp Cleanup Result Result Pass
Result b Direct Level for Level for Exceed RESRAD
(mg/kg) Exposure Groundwater River RAGs? Modeling?

Protection Poeto

Chrysene 0.0155 13.7 0.12 0.1i No -

Fluoranthene 0.0116 3,200 64 18.0 No -

Pyrene 0.0114 2,400 48 192 No -

a RAGs obtained from the RDR!RAWP (DOE-RI 2009b).
b Maximum or 95% UCL, depending on data censorship, as described in the 600-3 70 Waste Site Cleanup Verification

95% UCL Calculations (Appendix B).
Where cleanup levels are less than background, cleanup levels default to background per WAC 1 73-340-700(4)(d)
(Ecology 1996). The arsenic cleanup level 20 mg/kg has been agreed to by the Tni-Party Agreement project managers as
discussed in Section 2.1.2.1 of the RDR/RAWP (DOE-RI 2009b).

d Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 1 73-340-750[31) using an airborne
particulate mass-loading rate of 0.000 1 g/m 3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

fNo Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State
Department of Ecology Cleanup Levels and Risk Calculations database (Ecology 2012) or other databases to calculate
cleanup levels (WAC 173-340-730[3][a][iii], Ecology 1996 [Method B for surface waters]).

h 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).
Based on RESRAD modeling discussed in Appendix C of the RDRIRAWP (DOE-RL 2009b), the residual concentrations of
cadmium, copper, lead, silver, vanadium, zinc, benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene are not
expected to migrate more than 2.6 mn (8.5 ft) vertically in 1,000 years (based on the contaminant with the lowest distribution
coefficient, copper, with a value of 22 mL/g). The vadose zone underlying the soil below the site is approximately 15 mn
(49.2 ft). Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the
Columbia River.

jWhere cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The
cited RDLs are based on EPA-approved analytical methods that may not be available for rapid-turnaround analyses. Prior
notification and concurrence with the laboratory may be necessary to meet this RDL. Actual detection limits may differ
from any RDL.

k Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
benzo(ghi)perylene; surrogate: pyrene.

-- = 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
EPA = U.S. Environmental Protection Agency UCL = upper confidence limit
RAG = remedial action goal WAC = Washington Administrative Code
RDL = required detection limit
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Table 5. Comparison of Maximum Contaminant Concentrations to Remedial Action
Goals for the 600-370 Excavation Focused Verification Sampling Data.

Remedial Action Goals ftg) Do the
Maximum Soil Cleanup Soil Do the Results

COPC Result Direct Level for Cleanup Results Pass
(mg/kg) Exposure Groundwater Level for Exceed RSA

Protection River RAGs? Modeling?
Protection

Arsenic 2.68 (<BG) 2__b_2_b_2_b No -

Barium 80.7 (<BG) 5,600' 200 400 No -

Beryllium 1.01 (<BG) 10.4 d 1.5 1 b 1.5i1ib No -

Cadmium'e 0.865 13d 0 .8 1 b81b Yes Yes f
Chromium (total) 7.09 (<BG) 80,000 C 18 .5 b85b No -

Cobalt 8.94 (<BG) 24 157b_9No -

Copper 42.0 2,960 C 59.2 2 2 .0 b Yes Yes f
Lead 7.85 (<BG) 353 1.b102bNo -

Manganese 384 (<BG) 3,760':52b 1 No -

Molybdenum e 0.743 400 8 -- 9 No -

Nickel 8.79 (<BG) 1,600 c 19. 1 b 27.4 No -

Silver 0.223 (<BG) 400 8 0.73 b No -

Vanadium 85.8 560 c 8 5 .1 b _9Yes Yes f
Zinc 71.1 24,000' 480 6 7 .8 b Yes Yes f
TPH-diesel range 6.59 200 200 200 No -

Benzo(a)anthracene 0.00104 1.37 015h.15hNo -

Benzo(a)pyrene 0.00187 0.137 0.015 " .05 No -

Benzo(b)fluoranthene 0.00230 1.37 0 0 1 5 005h No -

Benzo(ghi)perylene1  0.00181 2,400 48 192 No -

Chrysene 0.000679 13.7 0.12 0.1 h No -

Fluoranthene 1 0.00113 3,200 64 1 18.0 No -

Pyrene 10.000865 2,400 1 48 192 No -

a RAGs obtained from the 100 Area RDRIRAWP (DOE-RL 2009b).
b Where cleanup levels are less than background, cleanup levels default to background per WAG 173-340-700(4)(d) (1996). The

arsenic cleanup level of 20 mg/kg has been agreed to by the Tni-Party Agreement project managers as discussed in Section 2.1.2.1 of
the RDRIRAWP (DOE-RL 2009b).
Noncarcinogenic cleanup level calculated from WAG 173-340-740(3), Method B (Ecology 1996).

d Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAG 173-340-750(3), 1996 (Method B for air
quality) and an airborne particulate mass loading rate of 0.0001 g/m 3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).
No Hanford Site-specific or Washington State background value available.

fBased on RESRAD modeling discussed in Appendix C of the RDRIRAWP (DOE-RL 2009b), the residual concentrations of cadmium,
copper, vanadium and zinc are not expected to migrate more than 2.6 mn (8.5 11) vertically in 1,000 years (based on the distribution
coefficient of copper, 22 mL/g). The vadose zone underlying the soil below the site is approximately 15 mn (49.2 11). Therefore,
residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia River.

g 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 2012) or other databases to calculate cleanup levels
(WAG 173-340-730[31[a][iii], Ecology 1996 [Method B for surface waters]).

hWhere cleanup levels are less than RDLs, cleanup levels default to RDLs per WAG 173-340-707(2) (Ecology 1996). The cited RDLs
are based on EPA-approved analytical methods that may not be available for rapid-turnaround analyses. Prior notification and
concurrence with the laboratory may be necessary to meet this RDL. Actual detection limits may differ from any RDL.
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
benzo(ghi)perylene; surrogate: pyrene

-- = not applicable RDL = required detection limit
BG = background RDRJRAWPT = Remedial Design Report/Remedial Action Work Plan
COPC= contaminant of potential concern RESRAD = RESidual RADioactivity
EPA = U.S. Environmental Protection Agency TPH = total petroleum hydrocarbons
RAG = remedial action goal WAG = Washington Administrative Code
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VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that contaminant concentrations at the 600-3 70 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).

Direct Comparison to RAGs

Evaluation of the verification sampling results in Tables 4 and 5 shows that all direct exposure
RAGs are met for the 600-3 70 waste site. Groundwater protection and/or Columbia River
protection cleanup levels were exceeded for cadmium, copper, lead, silver, vanadium, zinc,
benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene.

Based on the RESidual RADioactivity (RESRAD) modeling discussed in Appendix C of the
100 Area RDR/RAWP (DOE-RL 2009b), residual concentrations of cadmium, copper, lead,
silver, vanadium, zinc, benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene are not
predicted to migrate more than 2.6 m (8.5 ft) vertically within 1,000 years (based on the lowest
distribution coefficient of the contaminants exceeding RAGs, with a copper distribution
coefficient value of 22 mL/g). The vadose zone underlying the excavation is approximately
15 m (49.2 ft) thick. Therefore, residual concentrations of cadmium, copper, lead, silver,
vanadium, zinc, benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene are not predicted
to migrate through the soil column to groundwater (and thus the Columbia River) within
1,000 years.

Three-Part Test for Nonradionucides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of
the three-part test for the 600-3 70 excavation is included in the statistical calculations
(Appendix B). The results of this evaluation indicate that lead and zinc data sets have sample
results that exceeded the cleanup limit by greater than two times in comparison against the soil
RAGs for groundwater and river protection in the excavation decision unit. Greater than 10% of
the sample results for cadmium, copper, lead, vanadium, and zinc in the excavation decision unit
exceed the cleanup levels. However, based on the RESRAD modeling discussed in Appendix C
of the 100 Area RDR/RAWP (DOE-RL 2009b), residual concentrations of cadmium, copper,
lead, silver, vanadium, and zinc are not predicted to migrate more than 3 m (9.9 ft) vertically
within 1,000 year's (based on the lowest distribution coefficient of the contaminants exceeding
RAGs, with a copper distribution coefficient value of 22 mL/g). Therefore, the residual
concentrations of these constituents are predicted to be protective of groundwater and the
Columbia River.
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Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal

Assessment of the risk requirements for the 600-370 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 I X 1 0-6, and a cumulative excess carcinogenic risk of less than
1 X 10-5 . Hazard quotient and excess carcinogenic risk calculations for direct contact were
conservatively performed for the 600-3 70 waste site in Appendix B using the highest of the
focused and statistical values 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 below 1.0, and all
individual excess carcinogenic risk values are below I X 1 0-6. The direct contact cumulative
hazard quotient for the 600-370 waste site is 2.1 x 10-1, and the cumulative excess carcinogenic
risk value is 4.8 x 10-7, satisfying the criteria to be less than 1.0 and less than 1 x105
respectively. Therefore, the nonradionuclide risk requirements are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach
(WCH 2013d, 2013e), the field logbooks (WCH 2013a, 2013b), and resulting analytical data
with the sampling and data quality requirements specified by the project objectives and
performance specifications.

The DQA for the 600-370 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 the Hanford Environmental Information System and are
summarized in Appendix B. The detailed DQA is presented in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 600-3 70 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 RAOs for direct exposure, groundwater protection, and river protection.
Site contamination did not extend into the deep zone (below 4.6 mn [ 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 600-370 waste site to Interim Closed Out.
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APPENDIX A

WASTE CHARACTERIZATION SAMPLING RESULTS

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site A-i



Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site A-ui



Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

_____Table A-i. 600-370 Waste Site Characterization Data - Metals and TPH. (2 Pages)
Sample 1HEIS fSample Aluminum Antimoy Arsenic Barium
Location JNumber [Date Jgk PQ mg/J Q (PQL mJgJkJ Q P EIIg/k IQEP
600-370 j 1R3 11/2/13 4 .0 1.68 U L1.68 2.65 B 2 81 71 .4.[Sample 1HEIS Sample Ber Ilium Boron Cadmium J Calcium
Locationj Number Date QIPL mgk P LQ mg/kg p PL mg/kgIJQ P
600-370 1 JIRD37 1/23/131 BI 0.561 1 J.0 j1B 56 1.4 1 10.5611 10000 1 21[Sample IIEIS JSample [ Chromium Cobalt j Copper I Iron
Locationj Number Date ImggI PQL ImgkIQI P Lj m PQ I gk Q
600-370 JIRD37 1/23/13 110.2 1 I J~ 0.6 1 2211j.1J700 .81l 27001JJ 6-1

Sample J EIS JSample [ Lead I Magnesium Manganese I Mercua
Location jNumber jDate _ m/kgIQ I 4.OI/k55 U0 O25Q 5 PQ
600-370 JIRD371 1/23/131 624 1 11.4 43 1 6 401.251U 1.25[Sample JHEIS I Sample Moydeu Nickel Potassium Selenium
Loca t ioni NumbersI Date Img/gI P L Imgk QI PQ L~gIQIPLI gk Q
600-370 JIRD37 11/23/13 1 5611U 15.61 1128 1112 L 301 110 2.25 10.4[Sample JHEIS Sample I Silicon J Silver Sodium I Vanadium
Locationi Numberj Date I m Pgk L mQ P Lgk Q PQ
600-370j JIRD37 1/23/13 1 269~ j ~j1 j 5.6 0.6 1U1j.6130 4 17.970[Sample HEIS SampleJ Zinc J TPH - Diesel JTPH - Motor Oil
Locationj Numberj Datej Fmgk I P L IugkIQI PQL uk 0 LP
600-370 jJIRD37 j1/23/13 1j 44 J _28.1 1 20 U 1 27400. 58001 120ISample IIEIS Sample IMercury CLP) IArsenic (TCLP) IBarium (TCLP) ICadmium (TCLP)
Location Number Date Img/L IQIP L Img/ PQL IntgL IQIPL LI I Q

600-370 JIRD37 1/23/131 0.0002U U 0.00021 0.075U U 0.0751 2.371 0.0051 0.0311 10.01ISample HEEIS Sample 1 Chromium! CLP) Lead (TCLP) I Selenium (TCLP) I Siler (C!P)
LocationiNumbertI Date I mgtL QPQL mg/_ PQL Im/L IQIPUL mg1 PU
600-370 JIRD37 11/23/13 1 . .025U 10.0251 6.141 0.051 0.11U 0 0.1 0J U 1 0.0
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Table A-I. 600-370 Waste Site Characterization Data -

Organics (2 Pa yes).
600-370 JlRD37

CONSTITUENT CLASS 1/23/13
____________ _____ ug/kg Q PQL

Acenaphthene PAHl 68.3 UD 68.3
Acenaphthylene PAHl 68.3 UD 68.3
Anthracene PAH 68.3 UD 68.3
Benzo(a)anthracene PAH 68.3 UD 68.3
Benzo(a)pyrene PAH 68.3 UD 68.3
Benzo(b)fluoranthene PAH 68.3 UD 68.3
Benzo(ghi)perylene PAHl 68.3 UD 68.3
Benzo(k)fluoranthene PAll 18.0 JD 68.3
Chrysene PAll 68.3 UD 68.3
Dibenz[a,h]anthracene PAH 68.3 liD 68.3
Fluoranthene PAHl 68.3 UD 68.3
Fluorene PAll 68.3 UD 68.3
Indeno(1,2,3-cd)pyrene PAH 68.3 UD 68.3
Naphthalene PAH 68.3 UD 68.3
Phenanthrene PAH 68.3 UD 68.3
Pyrene PAll 68.3 UD 68.3
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APPENDIX B

CALCULATIONS
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APPENDIX B

CALCULATIONS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the files will be stored in a
U.S. Department of Energy, Richland Operations Office, repository. The calculations have been
prepared in accordance with ENG- 1, Engineering Services, ENG- 1 -4.5, "Project Calculations,"
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

600-3 70 Waste Site Cleanup Verification 9500 UCL Calculation, 0600X-CA-VO 16 1, Rev. 0,
Washington Closure Hanford, Richland, Washington.

600-3 70 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation,
0600X-CA-V0162, Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR CALCULATIONS

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

CALCULATION COVER SHEET

Project Title: 1 00-IU-2/6 Field Remediation Job No. 14655

Area: 600 Area

Discipline: Environmental *Calculation No: 0600X-CA-A~e&73-

Subject: 600-370 Waste Site Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation Preliminary Superseded Voided

Stbv.7 06iatr t-icker. RevieweP . Da6

Cover =1

0 Ahetms 9 1 t\J. D. pgle N. K. Schiffern 1. B. Berezovsl~iy D. F. Obenauer ;/
Total =15 V, nK Ile)~ __
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Washington Closure HanfordCAULTOSHE

Originator J. 0. Skoglie Date 10/01/13 Calc. No. 060OX-CA 80e6*9, Rev. No. 0
Project 100-lU-2/6 Reml diation Job No. 14655 Checked N. K. Schiffem Date 10/01/13

Subject 600-370 WasteSite Cleanup Verification 95% UCL Calculation Sheet No. 1 of 9

1 Summary
2 Purpose:
3 Calculate the 95% upper confidence limit (U CL) values to evaluate compliance with cleanup standards for the subject site. Also,
4 perform the Washington Administrative Code (WAC) 1 73-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for

6 nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
7 contaminant of concemn (COC) and contaminant of potential concern (COPO), as necessary.

8
9 Table of Contents:
10 Sheets I to 4 - Calculation Sheet Summary
11 Sheets 5 to 6 - Calculation Sheet Verification Data - 600-370 Excavation
12 Sheets 7 to 8 - Ecology Software (MTCAStat) Results
13 Sheet 9 - Calculation Sheet Duplicate Analysis
14 Attachment 1 - 600-370, Verification Sampling Results (5 sheets)
15
16
17 Given/References:
18 1 ) Sample Results (Attachment 1).
19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL- (2009b), DOE-RL- (2001), and Ecology
20 (1996).
21 3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analyes , DOEIRL-92-24, Rev. 4,
22 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
23 4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S. Department
24 of Energy, Richland Operations Office, Richland, Washington.
25 5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDRIRAWP), DOE/RL-96-17,
26 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
28 6) Ecology, 1992. Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology,
29 Olympia, Washington.
30 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
31 Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
32 Ecology, Olympia. Washington.
33 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC 11), Publication #94-145,
34 Washington State Department of Ecology, Olympia, Washington.
35 9) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
36 Olympia, Washington, <hftps://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
37 10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim38 Final, EPAI54O/1-891002, U.S. Environmental Protection Agency, Washington, D.C.
39
40 11) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code
41
42 Solution:.
43 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRIRAWP
44 (DOE-RL- 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC
45 1 73-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and
46 carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification
47 Package (RSVP).
48

49Calculation Description:
50 The subject calculations were performed on statistical and focused data from verification samples (Attachment 1) from the 600-370
51
52 waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet
53 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDRIRAWP
54 (DOE-RL 2009b) is documented by this calculation. Duplicate RPID results are used in evaluation of data quality within the RSVP

55for this site.
56
57 Methodology:
58 The 600-370 waste site underwent statistical verification sampling at one decision unit (excavation) and two focused samples.
59 Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. Further information of the
60 sample data quality is presented in the data quality assessment section of the associated RSVP.
61
62
63
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Washington Closure HanfordCAULTOSHE

Originator J. D. Skoglie Date 10/01/13 Cale. No. 0600X-CA 609;4 Rev. No. 0
Project K00-111/ Reedato Job No. 14655 Checked N.K cifen Date 10/01/13
Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 2 of 9

1 Summary (continued)
2 Methodology, continued:
3 For nonradioactive analytes with :550% of the data below detection limits, the statistical value calculated to evaluate the
4 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as

5determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which
6 ncludes primary and duplicate samples) is used instead of the 95% UICL, and no further calculations are performed for those

8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UICL
9was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2011) under

10 WAG 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment for Superfund
11 (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron,
12 magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in these
13 calculations.
14
15 All non radionuclide data reported as being undetected are set to 1

/2 the detection limit value for calculation of the statistics
16 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
17 dt eatrajsmnsfrcnoe aaa ecie bv.Frrdould aa aclto ftesaitc sdn18 dt eatrajsmnsfrcnoe aaa ecie bv.Frrdould aa aclto ftesaitc sdn
19 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
20 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
21 before being included in the data set, after adjustments for censored data as described above.
22
23 For nonradionuclides, the WAG 173-340 statistical guidance suggests that a test for distributional form be performed on the data
24 and the 95% UICL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n <
25 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
28 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
27 software (Ecology 1993). Due to differences in addressing censored data between the RDRIRAWP
28 (DOE-RL 2009b) and MTGAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
29 quantitation limits Within a data set), substitutions for censored data are performed before software input and the resulting data
30 set treated as uncensored.

32
33 The WAG 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:
34 1) the 95% UICL exceeds the most stringent cleanup limit for each COPC/COC,
35 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPO/COC,
36 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPCICOC.
37
38 The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above
39 detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-
40 determined for each analytical method and is listed in Table 2-1 of the SAP (DOE-RL 2009a) for certain constituents. All other
42 constituents will have their own pre-determined TDLs based on the laboratory and method used. Where direct evaluation of the

43attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of
44the RPD value was not performed. The RPD calculations use the following formula:

45
46 RPD =[ IM-Sl/((M+S)/2)]*100
47
48 where, M = Main Sample Value S = Split (or duplicate) Sample Value
49
50 For quality assurance/quality control (QAIQG) duplicate RPD calculations, a value less than 30% indicates the data compare
51 favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
52 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified

53at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
54between the primary and duplicate/split result exceeds a control limit of 2 times the TOL, further assessment regarding the

55 usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
56 applicable RSVP.

58
59
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Washington Closure Hanford CALCULATION SHEET

Originator J. D. Skogli Date 10/01/13 Calc. No. 0600X-CA-G@Q7-& Rev. No. 0
Project 100-lU-2/6 Remediation Job No. 14655 Checked N. K. Schiffern (.\ Date 10/01/13
Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 3 of 9

1 Summary (continued)
2 Results:
3 The results presented in the tables that follow include the summary of the results of the 95%
4 UCL and maximum calculations for the 600-370 excavation, focused samples, the WAC 173-
5 340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk
6 analysis and the RSVP for this site.
7.
8 600-370 Statistical Sampling Results Summary

9nlt 600-370 Focused
Anlt Samples Units

10 95% UCL Maximum Maximum
11 Arsenic 3.65 -- 2.68 mg/kg
12 Barium 87.9 -- 80.7 mg/kg
13 Beryllium 1.07 -- 1.01 mg/kg
14 Boron 1.87 -- mgk
15 Cadmium 0.998 -- 0.865 mg/kg
16 Chromium 7.67 -- 7.09 gk
17 Cobalt 10.6 -- 8.94 mgk
18 Copper 23.2 -- 42.0 mg/kg
19 Lead 37.9 -- 7.85 mg/kg
20 Manganese 397 -- 384 mg/kg
21 Molybdenum 0.475 -- 0.743 mg/kg
22 Nickel 9.36 -- 8.79 mg/kg
23 Silver -- 0.759 0.223 mg/kg
24 Vanadium 96.1 -- 1 85.8 E mg/kg
25 Zinc 104 -- 71.1 mg/kg
26 TPH - Motor Oil (high boiling) 9.35 -- 6.59 mg/kg
27 Benzo(a)anthracene -- 0.0165 0.00104 mg/kg
28 Benzo(a)pyrene -- 0.0494 0.00187 mg/kg I
29 Benzo(b)lluoranthene -- 0.0405 0.00230 mg/kg
30 Benzo(ghi)perylene -- 0.0695 0.00181 mg/kg
31 Chrysene -- 0.01 55 0.000679 mg/kg
32 Fluoranthene -- 0.0116 0.00113 mg/kg
33 Pyrene -- 0.0114 0.000865 mg/kg
34 3-Part Test Evaluation: 600-370
3595% UCL or maximuma >

36 Cleanup Limit? YES
37 > 10% above Cleanup Limit? YES
38 JAny sample > 2x Cleanup Limit? YES
39 'Th 95% UCL result or maximum value, depending on data censorship, as described in the
40 methodology section.
41 -=not applicable
42 =duplicate analysis not within control limits. RDR/RAWP = remedial design report/remedial
43 B = blank contamination (inorganic constituents) action work plan
44 D = dilution RESRAD = RESidual RADioactivity (dose model)
45 DE = direct exposure RPD = relative percent difference
46 EXC excavation RSVP = remaining sites verification package
47 GW =groundwater SAP = sampling and analysis plan
48 J = estimate T = sample recovery is outside control limits
49 MTCA = Model Toxics Control Act TDL = target detection limit
50 N = spike sample recovery outside control limits TPH =total petroleum hydrocarbons
51 POL = practical quantitation limit U = undetected
52 Q = qualifier UCL =upper confidence limit
53 QA/QC = quality assurance/quality control WAC =Washington Administrative Code
54 RAG = remedial action goal
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Washington Closure Hanford ICALCULATION SHEET

Originator J. D. Skoglie Date 10/01/13 Calc. No. 0600X-CA- ~~ Rev. No. 0
Project 0-I-2 Re - aio Job No. 14655 Checked N. K. Schiffern Date 10/01/13
Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 4 of 9

1 Summary (continued)
2 Results:
3 The results presented in the tables that follow
4 include the summary of the results of the 95% UCL
5 and maximum calculations for the 600-370
6 excavation, focused samples, the WAC 173-340-
7 740(7)(e) 3-part test evaluation, and the RPD
8 calculations, and are for use in risk analysis and the
9 ,RSVP for this site.
10

11Relative Percent Difference Results and QAIQC
Analysis'

12 Analyte Duplicate Analysis
13 600-370
14 Aluminum 3.6%
15 Barium 5.2%
16 B~eryllium 1.0%
17 Calcium 3.9%
18 Chromium 20.4%
19 Copper 22.3%
20 Iron 0.0%
21 Magnesium 0.8%
22 Manganese 0.3%
23 Silicon 26.0%
24 Sodium 0.7%
25 Vanadium 3.7%
26 Zinc 13.5%
27 *RPD listed where result produced, based on
28 criteria. If RPD not required, no value is listed. The
29 significance of the reported RPD values, including
30 values greater than 30%, is addressed in the data
31 quality assessment section of the RSVP.
32
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CALCULATION SHEET )
Washington Closure Hanford Vi010I

Originator J. D. Skocilie AUDate 10/01/13 Calc. No. 0600X-A-G0'5 Rev. No. 0

Project 1 00-IU-2/6 Remedialiofl Job No. 14655 Checked N. K. Schiffern Date 10/01/13

Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 5 of 9

1 600-370 Statistical Calculations
2 Verification D'ata - 600-370 (EXC)
3 Sample Sample Sample Arsenic Barium Beryllium ____Boron Cadmium Chromium Cobalt Copp~er

4 Area Number Date ugk Q( PQL ugk Q~ PQL ug/kg Q PQL ug/kg fQ PQL ug/kg Q POL ug/kg Q~ PQL un/kg 0Q PQL ug/kg FQ] -PQL

5 EXC-1 J1RVL2 7/25/13 3510 463 95800 92.7 1010 92.7 2580 B 927 988 92.7 9200 139 10100 -D 1390 19900 1278

6 Duplicate of J 1RVL3 7/25/13 3910 486 90900 * 97.2 1020 97.2 2350 B 972 847 97.2 7500 146 9990 D 1460 15900 292
J 1RVL-2

7 EXC-2 J1RVL4 7/25/13 3590 476 70500 * 95.2 1 020- 95.2 1770 B 952 911 95.2 8270 143 10100 D 1430 17500 286

8 EXC-3 J1RVL5 7/25/13 1820 B 483 171400 96.7 1020 - 96.7 1640 B 967 962 96.7 15880 145 11400 D 1450 16700 290

9 EXC-4 J1RVL6 7/25/13 1660 B 496 58500 99.1 1090 - 99.1 1370 B 991 992 99.1 5900 149 10900 D 1490 20200 297

10 EXC-5 J 1RVL-7 7/25/13 1 4100 _ 484 56900 96. 94 - 96.9 1020 B 969 868 96.9 5100 145 8200 D 1450 12300 291

11 EXC-6 J1RVL8 7/25/13 2900 459 70500 * 91.8 1040 __ 91.8 1170 B 918 997 91.8 5840 138 9520 D 1380 13600 1275

12 EXC-7 JIRVL9 7/25/13 2180 B 503 67000 * 101 907 1 101 1340 B 1010 817 101 6000 151 10600 D 1510 40600 302

13 EXC-8 JI1RVMO 7/25/13 3660 494 138000 * 98.8 946 98.8 2940 B 988 1100 98.8 8310 148 9060 D 1480 30400 296

14 EC9 JRM /51 40490_ 83300 * 8.0 1150 - 98.0 1730 B 980 1040 9. 850147 11300 D 1470 14700 294

15 EXC-10 J1RVM2, 7/25/13 4060 488 74900 975 1080 - 97.5 1260 B 975 979 97.5 8220 146 10300 D 1460 19800 293

E1 EXC-1 11 JlRVM31 7/25/13 1 3810 j 460 78100 * 21 1030 92.1 921 [U 921 895 92.1 7720 138 9660 D 1380 14600 2761

171 EXC-12 IJlRVM41 7/25/13 3900 _ 494 70400 * 89 1090 __j 98.9 1250 13B 989 985 98.9 6570 148 9520 D 1480 . 12800 297

18
19 Statistical Computation Input Data ____ ___ ____ ______________

20 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

21 Area Number Date ______ gj ______ _____ kg ug/kg ug/k ____ ug/kg u /kg u___ _____u/kg____

J1RVL2/
22 EXC-1 J 1RVL3 7/25/13 3710 93350 1015 2465 918 8350 10045 17900

23 EXC-2 JIRVL4 7/25/13 3590 70500 ______ 1020 1770 911 8270 10100 17500

24 EXC-3 J1IRVL-5 7/25113 1820 71400 ______ 1020 1640 962 5880 11400 16700

25 EXC-4 J1IRVL-6 7/25/13 1660 58500 1090 1370 992 ___ 5900 10900 ____ 20200 _____

26 EXC-5 J1RVL7 7/25/13 4100 56900 940 _______ 1020 868 ___ 5100 8200 12300 __

27 EXC-6 J1RVL8 7/25/13 2900 70500 1040 1170 997 ____ 5840 _____ 9520 ____ 13600

28 EXC-7 Ji RV L9 7/25/13 2180 ____ 67000 907 1340 817 ____ 6000 10600 ___ 40600

29 EXC-8 Ji1 RVMO 7/25/13 3660 __138000 _____ 946 2940 1100 1 ___ 8310 _____ 9060 30400 _

30 EXC-9 J1RVM1 7125/13 3460 ______ 83300 1150 1730 ____ 1040 ___ 8590 _____ 11300 14700 _

31 EXC-10 JIRVM2 7/25/13 4060 __74900 1080 ______ 1260 979 ____ 8220 _____ 10300 19800

32-Ex-C- -1-T JRVM3 7/25/13 3810 __78100 1030 461 ____ 895 _____ 7720 _____ 9660 1400

33 r-EXC-12 J1RVM4 7/25/13 3900 -T-_ 00 ____ 00 20____ 985 1___ 6570 _____ 9520 _____ 12800

34 Statistical Computations _________

35 ______________Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

Lretset (n 2: 10), L agdtast( 10, Large data set (n a 10), Large data set (n a 10), use Large data set (n 2: 10), Large data set (n a 10), Large data set (n a 10), use Lorgnormta aen normal,

36 95%UCL bsed o lognrmal nd noral lonorma and ormal use MTCAStat lognormal MTCAStat normal use MTCAStatlonra ,lgomladnral MCSt onral onralndoml
39%UCbaeon distribution rejected, use distribution rejected, use dsrbto.itiuin.itiuionorm distribution rejected, use diCstribtonra distribution rejected, use

z-statistic. z-statistic. ditiuinz-statistic. z-statistic.

37 NS 12 12 ____ 12 12__ 12 12 12 12___

38 % < Detection limi 0% 1 0% 0% _____ 8% 0%___ 0% 0% 0%___

39 Mean 3238 77738 1027 1535 ___ 955 7063__ 10050 19258_

40 Standard deviation 879 21390 ___ 70.6 655 ___ 77.7 1288______ 934 89

41 95% UCL on meai 3655 87895 __ ___ 1066 1874 998 7674 ____ 10578 23197_

42 Maximum valui 4100 138000 1150 2940 ____ 1100 ___ 9200 _____ 11400 40600 ___

Most Stringent Cleanup Limit for DE, GW, & GW & River GW & River GW & River River

43 nonradionuclidle and RAG type 20000 Rie o t.n 200000 GW Protection 1510 Protection 320000 GW Protection 810 Prtcin 18500 Prtcin 15700 GW Protection 22000 Protection
(uglkg)___________

44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit. NA NO NA NO YES NA NA YES

46 > 10% above Cleanup Limit. NA NO NA NO YES NA NA YES

47 Any sample > 2X Cleanup Limit., NA NO NA NO NO NA NA NO

Because all values are The data set meets the 3- Because all values are The data set meets the 3- be eaomed. Thsssen data Because all values are Because all values are be erfomed. Thsssen data

48 WA 1334 Cml~nc" below background (6500 part test criteria when below background (1510 part test criteria when set prme The -artts below background (18500 below background (15700 set prme The - atas

ug/kg) the WAC 173-340 3- compared to the most ug/kg) the WAC 173-340 3 compared to the most cieawhnom rdtoug/kg) the WAC 173-340 3- ug/kg) the WAC 173-340 3- crtei whncmprdt

part test is not required. stringent RAG. part test is not required. stringent RAG. cteri direcpred toG part test is not required. part test is not required. ten direcpred AG

49
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CALCULATION SHEET ~ ~ jk
Washington Closure Hanford\101

Originator U. D. Skoqlie Date 10/01/13 Calc. No. 060OX-CA GQQWQ- Rev. No. 0
Project 1 00-IU-2/6 Remediation Job No. 14655 Checked N. K. Schiffern Date 10/01/13
Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 6 of 9

1 600-370 Statistical Calculations
2 Verification Data - 600-370 (EXC) __________________________________ ______________________

3 Sample Sample Sample Lead Manganese Molybdenum Nickel Vanadium Zinc TPH.- motor oil (high
S_______boiling)

4 Area Number Date ugk 0 PQL ugfkg 0 PQL ujlk Q PQL ug/kg Q PQL ug/lka Q PQL ujfk QP POL uglkg Q PQL
5 EXC-1 J1RVL2 7/25/13 62000 D 3060 399000 *NJ 185 528 B 185 9010 139 85200 *D 927 77500 0 3710 3190 UT 2170

6 Duplicate of U1RVL-3 7/25/13 12100 D 3210 400000 *NJ 194 391 B 194 8430 146 88400 *D 972 67700 D 3890 20900 T 2160J1RVL2
7 EXC-2 JIRVL4 7/25/13 5180 SD 3140 375000 *NJ 190 393 B 190 10600 143 88200 *'D 952 56300 D 3810 5130 UT 2150
8 EXC-3 U1RVL-5 7/25/13 3720 SD 3190 389000 *NJ 193 445 B 193 8650 145 103000 *D 967 58800 D 3870 3100 JT 2190
9 EXC-4 J1RVL-6 7/25/13 5040 BD 3270 370000 *NJ 198 524 B 198 8670 149 111000 *'D 991 74800 D 3960 3680 UT 2180
10 EXC-5 J1RVL-7 7/25/13 4930 SD 3200 341000 'NJ 194 493 B 194 7550 145 80600 *D 969 50300 D 3870 2580 UT 2160
11 EXC-6 J1RVL8 7/25/13 5540 BD 3030 383000 *NJ 184 477 B 184 7940 138 89900 *D 918 56400 D 3670 3030 JT 2180
12 EXC-7 J1RVL-9 7/25/13 6080 SD 3320 348000 *NU 201 409 B 201 8950 151 80000 *D 1010 61800 D 4020 3180 UT 2180
13 EXC-8 J1RVMO 7/25/13 140000 D 3260 392000 *NJ 198 496 B 198 10200 148 82700 *'D 988 257000 D 3950 26500 T 2140
14 EXC-9 J1RVM1 7/25/13 6200 D 3230 431000 *NJ 196 458 B 96 8940 147 101000 *D 980 62700 D 3920 3570 UT 2170
15 EXC-10 J1RVM2 7/25/13 8780 BD ii3220 402000 *NJ 195 398 9 9350 146 93500 *0 975 83900 D 3900 3690 UT 2160
16 EXC- 11 J1RVM3 7/25/13 4500 BDI 3040 382000 *NJ 184 435 B 14 8840 138 88200 *D 921 56600 D'J 3680 1 3300 UT 2170
17 EXC-12 J1RVM4 7/25/13 _I 4910 BD 1 3260 391000 *NJ ,198 338 B 18 8370 148 87500 *D 989 55500 D 1 3960 2 960 IT 2180
18
19 Statistical Computation Input Data____________________________________ _____ ____

20 Sample Sample SapeLead Manganese Molybdenum Nickel Vanadium Zinc T b mtoilg h

21 Area Number Date ug/g ____ uk ___ uglkg____ _ __ug ___ ug/kg ug/kg ____ug/kg
Ul RVL2/

22 EXC-1 J1RVL-3 7/25/13 37050 399500 460 8720 86800 72600 12045

23 EXC-2 J1RVL-4 7/25/13 5180 ___ 375000 1 393 10600 88200 _ ____ 56300 5130 _____

24 EXC-3 J1RVL5 7/25/13 3720 ___ 389000 1445 8650 103000 ___ 56800 3100
25 EXC-4 Ul RVL6 7/25/13 5040 ___ 370000 1______ 524 8670 111000 74800 _______ 3680
26 EXC-5 J1RVL-7 7/25/13 4930 ___ 341000 1______ 493 7550 80600 50300 _______ 2580 ___

27 EXC-6 UIRVLS8 7/25/13 5540 1___ 383000 1477 17940 89900 156400 11 30301
28 EXC-7 J1RVL-9 7/25/13 6080 _____ 348000 409 8950 80000 61800 3180 ___

29 EXC-8 JIRVMO 7/25/13 140000 392000 1496 10200 82700 257000 26500 ___

30 EC9 J1RVMI 7/25/13 6200 431000 458 8940 101000 62700 3570
31 EX-1 URVM2 7/25/13 8780 402000 398 9350 93500 63900 _______ 3690 ___

32 EX-1 1RVM3 7/25/13 4500 382000 435 8840 88200 56600 _____ 3300
33 JI-1 URVM41 7/25/13 1 4910 3900338 _____ 8370 ___ 87500 ___ 55500 _______ 2960 _

34 Statistical Computations __________ _________ _________________________ ________

35 Lead Manganese Molybdenum Nickel Vanadium Zinc TPH - motor oil (high

Large data set (n a 10), Lag aast(z1) s agdtstn:0,Lredt e~ 0,ueLreaae~aO, Large data set (n a 10), Large data set (n a 10)
395 Cbaeon lognormal and normal Lareata st (onoal us Lre dTata t (onoal , are ata t lonoal usLre dTata t (onoal lognormal and normal lognormal and normal
36 95%UCL bsed a distribution rejected, use MTCstribton.ra us dMCstabtionra dTCstaibton.ra use tAbtionra distribution rejected, use distribution rejected, use

z-statistic. dI tbto distnbution. dtrbio.dtnton Z-statistic.
37 N 121 212 12 12 _____ 12
38 % < Detection limit 0% j% 0 0% 0% 0% _____ 0%
39 Mean 19283862 444 88891033 77058 _____ 6064

40 Standard deviation 39090 240 52.5 819511 57115 _____ 6925
41 95% UICL on mean 37890 396649 475 93996130 104181 935242 Maximum value 14000 431000j~ j 528 10600 jj~ 1111000 257000 _____ 26500

Most Stringent Cleanup Limit for GW & River GW & River DE, GW &
43 nonradionuclide and RAG type 10200 Protection 512000 Prtcin 8000 GW Protection 19100 GW Protection 85100 GW Protection 67800 River Protection 200000 River

(ug/ka)___________ ___________ __________ __________ Protection
44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit YES NA NO NA YES YES NO
46 > 10% above Cleanup Limit. YES NA NO NA YES YES NO
47 Any sample > 2X Cleanup Limit.e YES NA NO NA NO YES NO

A detailed assessment will Bcuealvlear Thdaastmeste3 Bcuealvlesre A detailed assessment will A detailed assessment will The data set meets the 3-Becus allo-d vausaeThe data setmetth3- Bcuealvusar be performed. The data be performed. The data
48 WAC 73-340Complince? bet petored Thtes dateset below background (512000 part test criteria when below background (19100 set meets the 3-part test set meets the 3-part test patescreiawn

when compared to the direct ug/kg) the WAC 173-340 3- compared to the most ug/kg) the WAC 173-340 3- criteria when compared to criteria when compared to cmae otems
part test is not required. stringent RAG. part test is not required. thsietepsr A.tedrc xoueRG tringent RAG.exposure RAG.thdietepsrRA.tedrcexoueAG
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Attachment to Waste Site Reclassification Form 20 13-084 Rv

Washington Closure Hanford CALULAIO SHE vo 1
Originator J. D. Skoglie Date 10/01/13 Calc. No. 0600X-CA-ZQO;78- Rev. No. 0

Project 100-ILU-2/6 Remediationl Job No. 14655 Checked N. K. Schiffem 80-- Date 10/01/13
Subject 600-370 Waste Site Cleanup Verification 95% UICL Calculation Sheet No. 7 of 9

______________________________________________________________Ecology Software (MTCAStat) Results, 600-370 Waste Site ______________________________________

1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation
Ji RVL2/ Ji1 RVL-2/ J 1RVL21

2 3710 J 1RVL-3 93350 J1RVL3 1015 J1RVL3
3 3590 J 1RVL-4 70500 J 1RVL4 1020 J 1RVL-4
4 1820 J IRVL-5 Number of samples Uncensored values 71400 J 1RVLS5 Number of samples Uncensored values 1020 J 1RVLS5 Number of samples Uncensored values
5 1660 J 1RVL-6 Uncensored 12 Mean 3238 58500 J1RVL6 Uncensored 12 Mean 77738 1090 JIRVL6 Uncensored 12 Mean 1027
6 4100 J1RVL7 Censored Lognormal mean 3268 56900 J IRVL7 Censored Lognormal mean 77700 940 J1RVL7 Censored Lognormal mean 1028
7 2900 J1RVL8 Detection limit or PQL Std. devn. 879 70500 J 1RVL-8 Detection limit or PQL Std. devn. 21390 1040 J1IRVL-8 Detection limit or PQL Std. devn. 70.6
8 2180 J 1RVL9 Method detection limit Median 3625 67000 J1RVL-9 Method detection limit Median 70950 907 J 1RVL-9 Method detection limit Median 1025
9 3660 J1RVMO TOTAL 12 Min. 1660 138000 J 1RVMO TOTAL 12 Min. 56900 946 J IRVMO TOTAL 12 Min. 907

10 3460 J1RVM1 Max. 4100 83300 J1RVM1 Max. 138000 1150 J1RVM1 Max. 1150
11 4060 J 1RVM2 74900 J1IRVM2 1080 J 1RVM2
12 3810 J 1RVM3 78100 J1RVM3 1030 J1RVM3
13 3900 J IRVM4 70400 J I RVM4 1090 J IRVM4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.800 r-squared is: 0.845 r-squared is: 0.835 r-squared is: 0.726 r-squared is: 0.955 r-squared is: 0.959
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
18
19 UCL (based on Z-statistic) is 3655 UCL (based on Z-statistic) is 87895 UCL (Land's method) is 1066
2020 ______________________________________ _______________________________________
21 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation

J1IRVL-2/ ii RVL2/ J IRVL-2I
22 2465 J1RVL3 918 J1RVL3 8350 J 1RVL-3
23 1770 J 1RVL-4 911 J 1RVL-4 8270 J IRVL-4
24 1640 J 1RVLS5 Number of samples Uncensored values 962 J 1RVL-5 Number of samples Uncensored values 5880 J IRVL-5 Number of samples Uncensored values
25 1370 J1IRVL-6 Uncensored 12 Mean 1535 992 J1 RVL-6 Uncensored 12 Mean 955 5900 J1IRVL-6 Uncensored 12 Mean 7063
26 1020 J 1RVL-7 Censored Lognormal mean 1563 868 J1 RVL-7 Censored Lognormal mean 956 5100 JIRVL7 Censored Lognormal mean 7075
27 1170 J1RVL8 Detection limit or PQL Std. devn. 655 997 JI1RVL-8 Detection limit or PQL Std. devn. 77.7 5840 J IRVL-8 Detection limit or PQL Std. devn. 1288
28 1340 J 1RVL9 Method detection limit Median 1355 817 JI1RVL-9 Method detection limit Median 971 6000 J 1RVL-9 Method detection limit Median 7145
29 2940 J1RVMO TOTAL 12 Min. 461 1100 J1RVMO TOTAL 12 Min. 817 8310 J1RVMO TOTAL 12 Min. 5100
30 1730 J1RVMI Max. 2940 1040 J1RVMI Max. 1100 8590 J1RVM1 Max. 8590
31 1260 J1RVM2 979 J 1RVM2 8220 J1RVM2
32 461 J1RVM3 895 J1RVM3 7720 J1RVM3
33 1250 J1RVM4 985 J1RVM4 6570 JIRVM4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.897 r-squared is: 0.912 r-squared is: 0.977 r-squared is: 0.979 r-squared is: 0.871 r-squared is: 0.868
36 Recommendations: Recommendations: Recommendations:
37 Use normal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
38
39 UCL (based on t-statistic) is 1874 UCL (Land's method) is 998 UCL (based on Z-statistic) is 7674
4040 ___________________________________ ______________________________________

41 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCIL Calculation DATA ID Lead 95% UCL Calculation
Ji RVL2I J I RVL-2I JI1 RVL-2I

42 10045 J IRVL-3 17900 J1 RVL-3 37050 J 1RVL-3
43 10100 J1IRVL-4 17500 J1RVL4 5180 JIRVL4
44 11400 J1RVL5 Number of samples Uncensored values 16700 J1IRVL5 Number of samples Uncensored values 3720 JIRVL5 Number of samples Uncensored values
45 10900 J 1RVL-6 Uncensored 12 Mean 10050 20200 J1RVL6 Uncensored 12 Mean 19258 5040 J1RVL6 Uncensored 12 Mean 19328
46 8200 J 1RVL-7 Censored Lognormal mean 10055 12300 J 1RVL-7 Censored Lognormal mean 19214 4930 J 1RVL-7 Censored Lognormal mean 14647
47 9520 J 1RVL-8 Detection limit or POL Std. devn. 934 13600 J IRVL-8 Detection limit or PQL Std. devn. 8295 5540 J 1RVL-8 Detection limit or PQL Std. devn. 39090
48 10600 J 1RVL-9 Method detection limit Median 10073 40600 Ji1 RVL-9 Method detection limit Median 17100 6080 J1RVL9 Method detection limit Median 5360
49 9060 J1RVMO TOTAL 12 Min. 8200 30400 JIRVMO TOTAL 12 Min. 12300 140000 J1RVMO TOTAL 12 Min. 3720
50 11300 J1RVM1 Max. 11400 14700 J1RVM1 Max. 40600 6200 J1RVM1 Max. 140000
51 10300 J1RVM2 19800 JIRVM2 8780 J1RVM2
52 9660 J1RVM3 14600 J1RVM3 4500 J1RVM3
53 9520 J1RVM4 12800 J IRVM4 4910 J1RVM4
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.962 r-squared is: 0.974 r-squared is: 0.872 r-squared is: 0.752 r-scluared is: 0.641 r-squared is: 0.417
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
58
59 UCL (Land's method) is 10578 UCL (based on Z-statistic) is 23197 UCL (based on Z-statistic) is 37890
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Attachment to Waste Site Reclassification Form 2013-084 Rv

CALCULATION SHEET
Washin-gton Closure Hanford
Originator J. D. Skoglie Date 10/01/13 CaIc. No. 060OX-CA-69074 Rev. No. 0

Project 100-IU-2/6 Remediation Job No. 14655 Checked N. K. Schiffem (f Date 1/11
Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 8f

Ecology Software (MTCAStat) Results, 600-370 Waste Site_____________________________________
1 DATA ID Manganese 95% UCL Calculation DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation

Ji1 RVL-2/ .J1IRVL-2/ Ji1 RVL-2I
2 399500 J 1RVL-3 460 J 1RVL-3 8720 J1RVL3
3 375000 J 1RVL-4 393 J 1RVL-4 10600 J 1RVL-4
4 389000 Ji1 RVL-5 Number of samples Uncensored values 445 Ji1 RVLS5 Number of samples Uncensored values 8650 Ji1 RVL-5 Number of samples Uncensored values
5 370000 J1RVL6 Uncensored 12 Mean 383625 524 J1 RVL-6 Uncensored 12 Mean 444 8670 J 1RVL-6 Uncensored 12 Mean 89
6 341000 Ji1 RVL-7 Censored Lognormal mean 383692 493 J1 RVL-7 Censored Lognormal mean 444 7550 Ji1 RVL-7 Censored Lognormal mean 80
7 383000 J1 RVL-8 Detection limit or PQL Std. devn. 24001 477 J I RVL-8 Detection limit or PQL Std. devn. 52.5 7940 Ji1 RVL-8 Detection limit or PQL Std. devn.85
8 348000 J1 RVL-9 Method detection limit Median 386000 409 Ji1 RVL-9 Method detection limit Median 452 8950 Ji1 RVL-9 Method detection limit Median 88
9 392000 J 1RVMO TOTAL 12 Min. 341000 496 JIRVMO TOTAL 12 Min. 338 10200 J1IRVMO TOTAL 12 Min. 75
10 431000 J1RVMI Max. 431000 458 J1RVM1 Max. 524 8940 J1RVM1 Max. 100
11 402000 J 1RVM2 398 J1IRVM2 9350 J I RVM2
12 382000 J1RVM3 435 JIRVM3 8840 J1RVM3
13 391000 J 1RVM4 338 J1RVM4 8370 Ji1 RVM4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.943 r-squared is: 0.945 r-squared is: 0.952 r-squared is: 0.973 r-squared is: 0.942 r-squared is: 0.927
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
18
19 UCL (Land's method) is 396649 UCL (Land's method) is 475 UCL (Land's method) is 9359
20 _______________________________________

21 DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation DATA ID TPH - Motor Oil (high boiling) 95% UCL Calculation
Ji1 RVL-2/ Ji1 RVL-2/ Ji1 RVL-2/

22 86800 J 1RVL-3 72600 J 1RVL-3 12045 J1RVL3
23 88200 J1IRVL-4 56300 J 1RVL-4 5130 J 1RVL-4
24 103000 Ji1 RVL-5 Number of samples Uncensored values 56800 J IRVL-5 Number of samples Uncensored values 3100 Ji1 RVL-5 Number of samples Uncensored values
25 111000 J 1RVL-6 Uncensored 12 Mean 91033 74800 J IRVL-6 Uncensored 12 Mean 77058 3680 J1RVL6 Uncensored 12 Mean 66
26 80600 J1 RVL-7 Censored Lognormal mean 91063 50300 J1IRVL-7 Censored Lognormal mean 74754 2580 J I RVL-7 Censored Lognormal mean 54
27 89900 Ji1 RVL-8 Detection limit or PQL Std. devn. 9511 56400 J I RVL-8 Detection limit or PQL Std. devn. 57115 3030 J1 RVL-8 Detection limit or PQL Std. devn. 62
28 80000 J1RVL-9 Method detection limit Median 88200 61800 J 1RVL-9 Method detection limit Median 59300 3180 J1RVL9 Method detection limit Median 33
29 82700 J1RVMO TOTAL 12 Min. 80000 257000 JI1RVMO TOTAL 12 Min. 50300 26500 J 1RVMO TOTAL 12 Min. 28
30 101000 JIRVMI Max. 111000 62700 J1RVM1 Max. 257000 3570 J1RVM1 Max. 260
31 93500 JI1RVM2 63900 J 1RVM2 3690 J IRVM2
32 88200 Ji RVM3 56600 J 1RVM3 3300 J1RVM3
33 87500 Ji1 RVM4 55500 J1IRVM4 2960 J 1RVM4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.928 r-squared is: 0.908 r-squared is: 0.536 r-squared is: 0.405 r-squared is: 0.679 r-squared is: 0.507
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
38
39 UCL (Land's method) is 96130 UCL (based on Z-statistic) is 104181 UCL (based on Z-statisic) is 9352
401________________________________________
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Attachment to Waste Site Reclassification Form 2013-084 Rv

CALCULATION SHEET
Washinaton Closure Hanford \0~

Originator J. D. Skoglie Date 10/01/13 CaIc. No. 060OX-CA-"073 Rev. No. 0

Project 100-IU-2/6 Rembation Job NO. 14655 Checked N. K. Schiffern (UDate- 10/01/13

Subject 600-370 Waste Site Cleanup Verification 95% UCL Calculation Sheet No. 9 of 9

1 Duplicate Analysis - 600-370 ___________ _____________________

EXC-1 J1IRVL2 7/25/13 7020000 NJ 6300 3510 43 90027 10092150 B 927 988 92.7 4470000 7410 9200 139 10100 D 19

5 ulcaeo J1RVL3 7/25/13 6770000 NJ 6610 3910 486 90900 97100 730 B 972 847 97.2 4300000 7770 7500 146 999016

6 Analysis:_______________________
7 _ _ TDL 5000 10000 2000 200 2000 200 100000 1000 20

8 Both > POL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) -Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (otne

9 Duplicate Both >5xTDL? Yes (calc RPD) -No-Stop (acceptable) - Yes (caic RPD) Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (caic RPD) Yes (caic RPD) No-Stop(cetb)

10 Analysis RPD 3.6% __________5.2% 1.0% __________ _________3.9% 20.4%__________

11 ______Difference > 2 TDL? Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable Not applicable Not applicable No - acal

12
13 Duplcate Analysis - 600-370 ___________

14 Aamln Numer Sample Dae uk Copper PL uk Iron uk Lead PL ukMagnesium PL ukMan anese PQL u/k bdenum QL uk Nickel Q jugkPotassiumPQu/ Sico

16 RVL2 L LVL 1 L2/1 19L L 278__ _ _ __ _ _ IIW0Z 000_ _ NJ 740 200 360 50000 88
17 DupVlteo J1RVL3 7/25/13 15900 292 28000000 NJ 7770 12100 D) 3210 4900 86 000 N 94 319 83 6 1600 22 300 J 16

18 Analysis:___________ _____________________

19 _ TDL 1 1000 5000 5000 75000 1 5000 2000 4000 1 400000 20

20 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (otne

21 Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes (caic RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (acRD

22 Analysis _ RPD J22.3% 0.0% j0.8% -0.3%1260
23 ____ Difference > 2 TDL? Not applicable Not applicable Yes - assess further Not applicable Not applicable No - acceptable No - acceptable No - acceptable Notapibl

24
25 -Duplicate Analysis - 600-370 __________

26 sap~g HEIS Sample Sodium j Vanadium Zinc j P -botoili h

27 Area Number Date ug/kg a PQL u k Q PQL u/k Q PQL u/k Q PQL

28 EXC-1 J1RVL2 7/25/13 3000 6490 8520 *D 27I 77500 D 3710 3190 JT 217

29 DupVlctef J1RVL3 7/25/13 3000 6800 88400 1*0 972 67700 Do 3890 20900 T 2160

30 Analysis:___________ _____________________

31 TDL 50000 2500 1000 5000

32 f Both > POL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)
33 Duplicate Both >5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable)
34 Analysis RPD 0.7% 13.7% 13.5% __________

35 ____ Difference > 2 TDL? Not applicable Not applicable Not applicable Yes - assess further

36
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Attachment to Waste Site Reclassification Form 20 13-084 Rv
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Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

Attachment 1. 600-370 Waste Site Verification Sample Results (Metals) _________

Sample Location HEIS Sample Aluminum Antimony Arsenic Barium Beryllum
SNumber Date ug/kg Q PQL ugk [ PQ ] ug/lcg Q IPQL ugk Q PQL ug/ki! Q PQL

EXC-1 JIRVL2 7/25/13 7020000 NJ 6300 306 [U 3060 3510 1 463 95000 * 92.7 1010 92.7
Duplicate ofJIRVL2 -J1RVL3 7/25/13 6770000 NJ 6610 3210 UD 3210 3910-- 486 90900 * 97,2 1020 97.2

EXC-2 JIRVL4 7/25/13 6550000 NJ 6480 3140 jUD 3140 3590 476 70500 * 95.2 1020 95.2
EXC-3 JIRVL5 7/25/13 4760000 NJ 6570 3190 UD 3190 1020 B 483 71400 * 96.7 1020 96.7
EXC-4 JIRVL6 7/25/13 5080000 NJ 6740 3270 UD 3270 1660 B 496 58500 * 99.1 1090 99.1
EXC-5 JIRVL71 7/25/13 4780000 NJ 6590 3200 UD 3200 4100 484 56900 * 96.9 940 96.9
EXC-6 JlRVL8 17/25/13 5100000 1NJ 6240 3030 UD 3030 2900 459 70500 * 91.8 1040 91.8
EXC-7 J1RVL9 7/25/13 5260000 NJ 6840 3320 IJD 3320 2100 B 503 67000 * 101 1907 101
EXC-8 JIRVMO 7/25/13 5780000 NJ 6720 3260 UD 3260 36601 4941 130000 * 98.0 946 98.8
EXC-9 JIRVMI 7/25/ 13 7240000 NJ 16670 3230 UD 3230 3460 490 03300 * 98.0 1150 98.0

EXC-10 JIRVM2 7/25/13 6470000 NJ 6630 3220 UD 3220 4060 408 74900 * 97.5 1080 97.5
EXC-1I1 JIRVM3 7/25/13 6460000 NJ 6260 3040 UD 3040 3810 460 78100 * 92.1 1030 92.1
EXC-12 JIRVM4 7/25/13 5550000 NJ 6720 3260 UD 3260 3900 494 70400 * 98.9 1090 98.9

FS- I JIRVM5 7/25/13 4700000 NJ 6560 3180 UD 3180 2680 B 482 80700 * 96.5 961 96.5
FS-2 _ JIRVM6 9/10/13 5230000 6780 1640 UD 1640 2440 B 498 72800 99.6 1010 99.6

Equipment Blank J1RVL1 7/51 151000 NJ 6280 305 U 305 650 B 462 2700 * 9 2.4 92.4 1U 92.4

Sample Location REIS Sample Boron Cadmium Calcium Chromium Cobalt
Number Date uzkg Q POL ug~kg Q P L ugk k POL, ugt1i 0 POL ug/k 0 PQL

EXC-1 J1RVL2 7/25/13 2580 B 927 988 92.7 4470000 17410 9200 139 10100 D 1390
Duplicate of J1RVL2 JIRVL3 7/25/13 2350 B 972 847 97.2 4300000 7770 7500 146 9990 D 1460

EXC-2 JIRVL4 7/25/13 1770 B 952 9011 95.2 4470000 7620 8270 143 10100 D 1430
EXC-3 JIRVL5 7/25/13 1640 B 967 962 - 96.7 4900000 7730 5880 145 11400 D 1450
EXC-4 ain JIRVL6 7/25/13 1370 B 991 992 99.1 5360000 7930 5900 149 10900 D 1490
EXC-5 jV2 JIRVL7 7/25/13 1020 B 969 868 _ - 96.9 3760000 7750 5100 145 8200 D 1450
EXC-6 IIRVL8 7/25/13 1170 B 1918 997 1 191.8 4190000 7350 5840 038 9520 D 1380
EXC-7 JIRVL9 7/25/13 1340 B 1010 817 - 101 6020000 8040 6000 151 10600 D 1510
EXC-8 JIRVMO 7/25/13 2940 B 988 1100 - 98.8 626D000 1 7910 8310 148 9060 D 1480
EXC-9 JIRVMI 7/25/13 1730 B 980 1040 - 98.0 4020000 17840 8590 147 11300 D 1470

EXC-10 JIRVM2 7/25/13 1260 B 975 979 __ 97.5 4270000 7800 8220 146 10300 D 1460
EXC-1I1 JIRVM3 7/25/13 921 U 921 895 __ 92.1 4250000 7360 7720 138 9660 D 1380_
EXC-12 JIRVM4 7/25/13 1250 B 989 985 98.9 4160000 7910 6570 148 9520 D 1480

ES-I JIRVM5 7/25/13 965 U 965 865 _ 96.5 4040000 7720 5060 145 8940 D 1450
FS-2 JIRVM6 9/10/13 996 U 996 654 _ 99.6 3730000 7970 7090 149 8550 D 747l

Equipment Blank J1RVLI 7/25/13 924 U22 9.4 U 4 40800 7390 1198 1B 139 248 BR 3

SapeLocatio REIS Sample Co per -Iron Lead Magnesium Manganese
SapeNumber Date ugk 12 PQL u kg Q PL uP g 01POL ngk QI PQL jug~g 0 POL
EXC-1 I 1RVL2 7/25/13 19900 __ 278 28000000 NJ 7410 62000 D 3060 5000000 7880 399000 *NJ 185

Duplicate of JIRVL2 J1RVL3 7/25/13 15900 _ 292 28000000 NJ 7770 12100 D 3210 4960000 8260 400000 *NJ 194
EXC-2 J1RVL4 7/25/13 17500 _ 286 28400000 NJ 7620 5180 BD 3140 5370000 8090 375000 *NJ 190
EXC-3 JIRVL5 7/25/13 16700 _ 290 26400000 NJ 7730 3720 BD 3190 4540000 8220 389000 *NJ 193
EXC-4 J1RVL6 7/25/13 20200 _ 297 29500000 NJ 7930 5040 BD 3270 4570000 8420 370000 *NJ 198
EXC-5 J1RVL7 17/25/13 12300 _ 291 25500000 NJ 7750 4930 BD 3200 4900000 8230 341000 *NJ 194
EXC-6 JIRVL8 17/25/13 13600 _ 275 26300000 NJ 7350 15540 BD 3030 4790000 7800 1383000 *NJ 184
EXC-7 J1RVL9 17/25/13 40600 1_ 302 24900000 NJ 8040 6080 BD 3320 4630000 8550 348000 *NJ 200
EXC-8 JIRVMO 7/25/13 30400 _ 296 25600000 NJ 7910 140000 D 3260 4780000 8400 392000 *NJ 198
EXC-9 J1RVMI 7/25/13 14700 _ 294 29900000 NJ 7840 6200 BD 3230 5070000 8330 431000 *NJ 196

EXC-10 J1RVM2 7/25/13 19800 ___293 29100000 NJ 7800 8780 BD 3220 5290000 8290 402000 "NJ 195
EXC-1I1 J1RVM3 7/25/13 14600 _ 276 28200000 NJ 7360 4500 BD 3040 5300000 7820 382000 *NJ 184
EXC-12 JIRVM4 7/25/13 12800 297 27000000 NJ 7910 4910 BD 3260 4860000 8410 391000 *NJ 198

ES-i JIRVM5 7/25/13 12700 289 26100000 NJ 7720 7850 BD 3180 467000 820 343000 *NJ -193
FS-2 JIRVM6 9/10/13 42100 299 2860000 7970 7440 D 1640( 4660000 8470 384000 - 199

Equipment Blank 1JIRVL1 17/25/13 277 1UL277 823000 N 730 1506 305 200 80 120 N 8

Note: Gray cells indicate not applicable. Attachment 1 ............... .0.......~ Sheet No. 1 of 5
=selenium was re-analyzed and the "add on data" will be used in place of the original data. Originator J. D. Skoglie Y;) Date 10/1/13
"duplicate analysis not within control limits Checked N. K. Schiffemn MVj Date 10/1/13

B = estimated result; result is less than the RL but greaser than the MDL Calc. No. 0600X-CA-.fi6§;- Rev. No. 0
D = reported from a dilution D6
EXC = excavation
ES = focused sample
HEIS = Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons

I=estimate PQL =practical quantitation limit
N = recovery is outside control limits Q = qualifier
ND = not detected T = spike and/or spike duplicate sample recovery is outside control limits.
P = aroclur target analytc with greater than 25% difference between TPH = total petroleum hydrocarbons
column analyses U = undetected
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Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

Attachment 1. 600-370 Waste Site Verification Simple Results (Metals)

Sample Loscation NumEI Sample Mlecury ____ Molvbdenum Nickel 1 Potassium Selenums __

Nube Dat u-/ PQL uo/kCg IJ PQL ug/kC, I PQL 3 /ko & I PQL
EXC-1 JIRVL2 j7/25/13 3.71 U 31 j 528 B 1 185 9010 139 1100000 1 5930 4630 jUDj4630

Duplicate ofJIRVL24 JIRVL3 47/25/13 3.57 UI 3 .57 j 391 B 1 194 8430 1146 16500001 6220 4860 Dl 4860
EXC-2 JIRVL4 7,25/13 -- 3.74 U 3.74 3 B 190 0600j 143 1620000 6090 4760 U, 4760
EXC-3 3iRVL5 W,25/1 3 3.7 [ U 3.71 445 B 193 8650 -- 145 784000 6190 

4
O 1,30- 1 

4
8,

EXC-4 JIRVL6 7/25/13 3.98 U 3.90 524 B 190 0670 149 806000 j6340 4Q60D UD 4960

ISXC-5 JIRVL7 7/25/13 3.74 U 3.74 493 B 194 -7550 .145 1000000 [6200 4S4 UD 484
EXC-6 JIRVL8 7/25/13 3.77 U 3.77 477 B 184 7940 10 1230000 150 ~ 0 10 49

EXC-7 JIRVL9 7/25/13 3.94 U 3.94 409 B 201 9950 15 200 6430 500 130 5030
EXC-8 JIRVMO 7/25/13 4.00 U 4.00 496 B 198 10200 1 14 1880000 1 6320 -4940 OlD 4940-
BXC-9 JIRVMI 7/25/13 4.04 U -4.04 458 B13 196 0940 _ 1147 2160000 6270 :4900 UD>40

EX-0 IVM /2,3 .0 .0 90 B 195 9350 146 1320000& 6240 "4980, OD 4880

EXC-1I1 JIRVM3 7/25/13 3.03 U 3.03 435 B 184 00840 138 1470000 5890 4-6o, UD8 -460

EXC- 12 J1RVM4 7/25/13 4.01 U 4.01 330 B 198 0370 1l40 1410000 6330 '4 940o 1U D A940'

FS-lI J1RVM5 7/25/13 3.77 U 3.77 356 B 193 7380_ 145 1090000 6170 f4820~ ,l4D 4-8;0
FS-2 J1RVM6 9/10/13 4.06 1 U 4.06 743 B 199 0790 -- 149 1380000 630

Equipment Blank JIRVLI 7/205/13 4.01 1 U 4.01 105 U 185 290 1B-. 139 39000 592 ->A6-
1

U 462

Sample Location HEIS Sample Selenium'* (add on data) Silicon Silver Sodium Vanadium
Number Date ug/kg Q PQL ug/kg - P L uglkg I 9 PQL ug/kg Q PQL u k PQL

EXC-I J1RVL2 7/25/13 324 JUD 324 43 1000 NJ 1390 92.7 _U L92.7 300000 16490 05200 *D I927
Duplicate of JI RVL2 JIRVL3 7/25/13 316 UD 316 332000 NJ 1460 242 1B 97.2 302000 6800 08400 *D 972

EXC-2 JIRVL4 7/25/13 303 UD 303 286000 NJ 1430 95.2 U j95.2 174000 660 88200 *D 952
EXC-3 JIRVL5 7/25/13 297 UD 297 303000- NJ 1450 96.7 U 967 339000 6770 103000 'D 967
EXC-4 JIRVL6 7/25/13 30 D 33 266000 NJ 140 14 B 991 230 6940 111000 CD 991

EXC-S JIRVL7 7/25/13 320 UD F320 542000 11 NJ 1450 185 B 96.9 184000 6780 80600 *D 969
EXC-6 JIRVL8 7/25/13 308 UD 300 609000 NJ j1380 91.8 U 91-8 184000 643 89900 D 91
EXC-7 J1RVL9 7/25/13 301 UDI 301 397000 NJ 15 10 101 U 101 187000 7040 00000 *D 1010
EXC-8 JIRVMO 7/25/13 279 U 29 347000 NJ 1480 75 U 8 30000 6920 82700 0D 9088
EXC-9 JIRVMI 7/25/13 288 UOD 288 640000 NJ 1470 9.0 - 98.0 153000 6060 101000 *D 980

EXC- 10 JIRVM2 7/25/13 313 U3 _313 568000 NJ 1460 97.5 U 97.5 200000 16830 93500 *13 975
EXC-1 1 JIRVM3 7/25/13 325 131 325- 600 NJ 1380 108 B 92.1 195000 6440 88200 -D 921
EXC- 12 JIRVM4 7/25/13 305 D 305 620000 NJ 1480 98.9 U- 98.9 177000 6920 87500 13 989

FS-I J1RVM5 7/25/13 323 UD 323 349000 -NJ -1450 96.5 U 96.5 167000 -- 65 83700 *D 965
FS-2 JIRVM6 9/10/13 3=2 D 320 672000 *N 1490 23 B 9. 13000 1 69 05800 0 498

Equipment Blank JIRVLI 7/25/13 30 UD 309 136000 NJ 1390 92.4 U 92. 6470 1390 9.

Sample Location HEIS Sample Zinc
Number Date ug/kg I PQL

EXC-l JIRVL2 7/25/13 77500 D 3710
Duplicate ofJI RVL2 JiRVL3 7/25/13 67700 13 3890

EXC-2 JIRVL4 7/25/13 56300 D3 3810
EXC-3 JIRVL5 7/25/13 56800 D 3870
EXC-4 JIRVL6 7/25/13 74800 13 3960
EXC-5 JIRVL7 7/25/13 50300 13 3870
EXC-6 JIRVL8 7/25/13 56400 D 3670
EXC-7 JIRVL9 7/25/13 61000 D 4020
EXC-8 JIRVMO 7/25/13 257000 13 3950
EXC-9 JIRVMI 7/25/13 62700 D 3920

EXC-10 JIRVM2 7,25/13 63900 _D__ 3900
EX-I J I RVM3 7/25/13 56600 13 3680

EXC-12 JIRVM4 7/25/13 55500 0 3960 Attachment I Sheet No. -2 af5
FS- I JIRVM5 7,/25/13 61700 13 3860 Originator I.13. Skoglie Date Will]13
FS-2 JI RVM6 9/10/13 71100 13 1990 Checked N. K. Schiffen Date 10/1/13

Egatptnt Blank JIRVLI 7/25/13 2810 . 370 Catc. No. 0600X-CA-C0073 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Attachment 1. 600-370 Waste Site Verification Sample Results (TPH)

Sample HEIS Sample TPH - Diesel Range TPH - motor oil (high

Location Number Date boilingPL j~ ~ PQ

EXC-1 J1RVL2 7/25/13 2170 jU 2170 3190 JT 2170
Duplicate of J1IRVL3 7/25/13 2160 IU 2160 20900 T 2160
J IRVL2
EXC-2 J1IRVL4 7/25/13 2150 U 2150 5130 JT 2150
EXC-3 J1RVL5 7/25/13 2190 U 2190 3100 JT 2190
EXC-4 J IRVL6 7/25/13 2180 U 2180 3680 JT 2180
EXC-5 JIRVL7 7/25/13 2160 U 2160 2580 JT 2160
EXC-6 J1RVL8 7/25/13 2180 U 2180 3030 JT 2180
EXC-7 I RVL9 7/25/13 2180 U 2180 3180 JT 2180
EXC-8 JIRVM0 7/25/13 2140 U 2140 26500 T 2140
EXC-9 JIRVM1 7/25/13 2170 U 2170 3570 JT 2170

EXC-10 J IRVM2 7/25/13 2160 U 2160 3690 JT 2160
EXC-1I1 J IRVM3 7/25/13 2170 U 2170 3300 JT 2170

EX-2 JRVM4 7/25/13 218 U 180 2960 JT 2180
FS-1 I I M 7/51 210 U 2 170 297 Tr 2170
FS-2 J IRVM6 9/10/13 2240 U 2240 6590 lB 2240

Attachment I Sheet No. 3 of 5
Originator J. D. Skoglie Date 10/1/13
Checked N. K. Schiffemn Date 10/1/13

Caic. No. 0600X-CA-C0073 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Attachment 1. 600-370 Waste Site Verification Sample Results (Organics - PAHfl

SAMPLE LOCATION EXC-l - J1RVL2 Duplicate of J IRV L2 - EXC-2 - JIRVL4 EXC-3 - JIRVLS EXC-4 -J1RVL6 EXC-5 -JIRVL7
JIRVL3

CONSTITUENT 7/25/13 7/25/13 7/25/13 7/25/13 __ 7/25/13 7/25/13
ug/kg Q PQL up/kv. Q PQL ug/kg Q PQL utk.g _O PQL ag/kg Q PQL ugk Q PQL

Acenaphthene 5.04 U 5.04 5.02 U 5.02 5.02 U 5.02 5.02 U 5.02 5.03 U 5.03 4.99 U 4.99
Acenaphthylene 5.04 U 5.04 5.02 U 5.02 5.02 U 5.02 5.02 U 5.02 5.03 U 5.03 4.99 U 4.99

Anthtacene 1.68 U 1.68 1.67 U 1.67 1.67 U 1.67 1.67 U 1.67 1.68 U 1.68 1.66 U 1.66
Benzo(a)anthracenc 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532

Benzo(a)pyrene 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532
Benzo(b)fluoranthene 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532
Benzo(ghi)peiylemt 0.537 U 0.537 0.536 U 0.536 0.536 U 10.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532

Benzo(k)fluoranthent 0.269 U 0.269 0.268 U 0.268 0.268 U 0.268 0.268 U 0.268 0.268 U 0.268 0.266 U 0.266
Chrysene 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532

Dibenzra~hlanthtacene 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 10.537 U 0.537 0.532 U 0.532
Fluoranthene 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532

Fluorene 5.04 U 5.04 5.02 U 5.02 50 U 5.02 5.02 U 5.02 5.03 U 5.03 4.99 U 4.99
Indeno(1,2,3-cd)pyree 0.537 U 0.537 0.536 U 0.536 0.536 U 0.536 0.536--U 0.536 0.537 U 0.537 0.532. U 0.532

Naphthalene 5.04 U 5.04 5.02 U 5.02 5.02 U 5.02 5.02 U 5.02 5.03 U 5.03 4.99 U 4.99
Phenantbtene 5.04 U 5.04 5.02 U 5.02 5.02 U 5.02 5.02 U 5.02 5.03 U 5.03 4.99 U 4.99

Pyrene 0.537 U 10.537 10.536 U 0.536 0.536 U 0.536 0.536 U 0.536 0.537 U 0.537 0.532 U 0.532

SAMPLE LOCATION EXC-6 - JIRVL8 EXC-7 - J1RVL9 EXC-8 - JIRVMO EXC-9 -JlRVMS EXC-1 - JIRVM2 EXC-1I - JIRVM3

CONSTITUENT 7/213725/13 7/25/13- 7125/13 7/25/13 7/25/13
azk k _ POL uzkg Q_ PQL ug/kg Q aQ ugkg 2 PQL ug/kg Q PQL ug 0 PQL

Acenaphthene 5.01 U 5.01 5.02 U 5.02 5.00 U 15.00 5.01 U 5.01 5.04 U 5.04 5.01 U 5.01
Acenaphtylene 5.01 U 5.01 5.02 U 5.02 5.00 U 5.00 5.01 U 5-.01 5.04 U 5.04 5.01 U 5.01

Anthracene 1.67 U 1.67 1.67 U 1.67 1.67 U 1.67 1.67 U 1.67 1.68' U 1.68 1.67 U 1.67
Benzo(a)antseacene 0.534 U 0.534 0.536 U 0.536 16.5 0.534 0.534 U 0.534 0.537 U 0.537 0.535 U 0.535

Benzo(a)pyrene 0.534 U 0.534 0.536 U 0.536 49.4 0.534 0.534 U 0.534 10.537 U 0.537 0.535 U 0.535
Benzo(b)fluoranthene 0.534 U 0.534 0.536 U 0.536 40.5 0.534 10.534 U 0.534 0.537 U 0.537 0.535 U 0.535
Benzo(ghi)perylene 0.534 U 0.534 0.536 U 0.536 69.5 0.534 10.534 U 0.534 0.537 U 0.537 0.535 U 0.535

Benzo(k)fluoranthene 0.267 U 0.267 0.268 U 0.268 0.267 U 0.267 0.267 U 0.267 0.269 U 0.269 0.267 U 0.267
Chrysene 0.534 U 0.534 0.536 U 0.536 115.5 0.534 0.534 U 0.534 0.537 U 0.537 0.535 U 0.535

Dibenzla,hlanthracene 0.534 U 0.534 0.536 U 0.536 0.534 U 0.534 0.534 U 0.534 0.537 U 0.537 0.535 U 0.535
Fluoranthene 0.534 U 0.534 0.536 U 0.536 11.6 0.534 0.534 U 0.534 0.537 U 0,537 0.535 U 0.535

Fluotent 5.01 U 5.01 5.02 U 5.02 5.00 U 5.00 5.01 U 5.01 5.04 U 5.04 5.01 U 5.01
Indeno(1,2,3-cd)pyrene 0.534 U 0.534 0.536 U 0.536 0.534 U 0.534 0.534 U 0.534 10.537 U 0.537 0.535_ U 0.535

Naphthalene 5.01 U 5.01 5.02 U 5.02 5.00 U 5.00 5.01 U 5.01 5.04 U 5.04 5.01 1U 5.01
Phenanthrene 5.01 U 5.01 5.02 U 5.02 5.0 0 5.01 U 5.01 504 U 5.04 5.1 U .0

Pe 0.534 U 0.T534 0.31 0.536 11 .4 0.534 0.534 U 0.534 0.3 U 0.537 0.53 U 0.535

SAMPLE LOCATION EXC-12 - J1RVM4 FS-i - JI1RVM5 FS-2 - JIRVM6

CONSTITUENT 7/25/13 7/25t13 9/10/13
u~ke Q PQL ag/kg I Q PQL ug/kg ___ Q

Acenaphthene 5.04 U 5.04 5.01 U 5.01 5.18 U 5.18
Acenaphthylene 5.04 U 5.04 5.01 U 5.01 5.18 U 5.18

Anthracene 1.68 U 1.68 1.67 U 1.67 1.73 UT 1.73
Benzo(a)anthtacene 0.537 U 0.537 1.04 J 0.534 0.553 U 0.553

Benzo(a)pyrene 0.537 U 0.537 1.87 0.534 10.553 U 0.553
Benzo(b)fluoranthene 0.537 U 0.537 2.30 0.534 0.553 U 0.5531
Benzo(ghi)perylene 0.537 U 0,537 1.81 0.534 0.553 1U 0.553

Benzo(k)fluoranthenc 0.269 U 0.269 0.267 U 0.267 0.276 U 0.276
Cheysene 0.537 U 0.537 0.679 1IF 0.534 0.553 U 0.553

Dibenzfa,hianthracene 0.537 U 0.537 0.534 U 0.534 0.553 U 0.553
Fluoranthene 0.537 U 0.537 1.13 JP 0.534 0.553 U 0.553

Fluorene 5.04 U 5.04 5.01 U 5.01 5.18 U 5.18
Inde I 2,3-cd prene 0.537 U 0.537 0.534 U 0.534 0.553 U 0.553

Naphthalene 5.04 U 5.04 5.01 U 5.01 5.18 U 15.181
Phenanthrene 5.04 U 5.04 5.01 U 5.01 5.18 U 5.18

Pyrene 0.537 U 0.537 0.865 ,3 0.534 0.553 U 10.5531
Attachment I Sheet No. 4 of 5
Originatot J. D. Skoglie Date 10/1/13
Checked N. K. Sthiffern Date 10/1/13
Calc. No. 0600X-CA-C0073 Rev. No. 0
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Attachment to Waste Site Reclassification Form 2013-084 Rev. 0

Attachment 1. 600-370 Waste Site Verification Sainle Relsults( s4bestos) '._______

SmlLoain HEIS Sample Chrysotile Amosite Crocidolite Tremolite Actinolite Anthophyllite
Sapl octin Number Date %_______ %_______ %______ % ______ % ____%

EXC-1 JIRVM7 7/25/13 ND ND ND ND ND ND
Duplicate of JIRVL2 JIRVM8 7/25/13 ND ND ND ND ND ND

EXC-2 J1RVM9 7/25/13 ND ND ND ND ND ND
EXC-3 JIRVNO 7/25/13 ND ND ND ND ND ND
EXC-4 JIRVNI_ 7/25/13 ND ND ND ND ND ND
EXC-5 IIRVN2 7/25/13 ND ND ND ND _ ND ND
EXC-6 J1RVN3 7/25/13 ND ND ND ND ND ND
EXC-7 JIRVN4 7/25/13 ND ND ND ND ND ND
EXC-8 JIRVN5 7/25/13 ND ND ND ND ND ND
EXC-9 JIRVN6 7/25/13 ND ND ND ND ND ND

EXC-10 JIRVN7 7/25/13 ND ND ND ND ND ND1
EXC-1l JIRVN8 7/25/13 ND ND ND ND ND ND
EXC-12 J1RVN9 7/25/13 ND ND ND ND ND ND

FS-1 JIRVPO 7/25/13 ND ND ND ND ND ND
FS-2 JIRVPI 9/10/13 ND ND ND ND ND ND

The reqaired detection limit asbestos it 1%. Attachment I Sheet No. 5 of 5
Originator I. D. Skoglie Date 10/1/13
Checked N. K. Schiffern Date 10/1/13
Gale. No. 0600X-CA-CO073 Rev. No. 0
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Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

Acrobat SC)

CALCULATION COVER SHEET

Project Title: 100-IU-2/6 Field Remediation Job No. 14655

Area: 600

Discipline: Environmental Calculation No: 0600X-CA-ee&74

Subject: 600-370 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program: Excel Program No: Excel 2003

The attached calculations have been generated to document compliance wi6th established cleanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation Z Preliminary 1: Superseded E] Voided El

Rev. ~Sheet Numbers %Oiginator . Checker Reiee AproatDt

0 Cover = 1 1.B.
Sumnmary = 4 XD. Sko lie N. K. Schiffern Berezovskiy D. F. Obenauer I13/
Total =5

SUMMARY OF REVISION

WC-DE-0t 8 (05/08/2007)

DE0l -437.03
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Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

'j oqvl(,2
Washington Closure HanfordpgInc. CALCULATION SHEET '0

I Originator: I J. D. Skoglie 7 Date: I10/3/2013 ICaic. No.: I0600X-CA-eeei4- Rev.: I 0
Project: Il00-IU-2/6 Field 11emediation IJob No: 14655 Checked: N. K. Schiffern Date: 1013/2013

Subject: 1600-370 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. I of 4

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 600-370 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDRIRAWvP) (DOE-RE 2009a), the following
6 criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens;

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens.
12

13

14 GIVEN/REFERENCES:
15
16 1) DOE-RE, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
18 Richland, Washington.
19
20 2) DOE-RE, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22

23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
24

25 4) WCH, 2013, Remaining Sites Verification Package for the 600-370, Segment 4 Debris Area #1
26 Waste Site, Attachment to Waste Site Reclassification Form 2013-084, Washington Closure
27 Hanford, Inc., Richland, Washington.
28

29 SOLUTION:
30
31 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
32 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
33 (DOE-RE 2009a).
34

35 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
36

37 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
38 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
39 <1 X 10-6 (DOE-RE 2009a).
40
41 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
42

43

44

45
46

47

Remaining Sites Verification Package for the 600-3 70, Segment 4 Debris Area #1 Waste Site B-22



Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

Washington Closure Hanfort Inc. CALCULATION SHEET \ 1A.
IOriginator J. D. SkogIie 0, Date:i 10/3/20 13 ICale. No.: I0600X-CA.9QU-4 IRev.: 7 0

Project: 100-I...... Field Remediat ion IJob No: 14655 Checked: N. K. Schiffemrn ) Date: 1//01
Subject: 600-370 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations SetN.2o

1METHODOLOGY:
2

3 The 600-370 waste site is comprised of one statistical decision unit (excavation) and two focused
4 samples for verification sampling. The direct contact hazard quotient and carcinogenic risk calculations
5 for the 600-370 waste site were conservatively calculated for the entire waste site using the greater of
6 the statistical and focused verification soil sample results (WCH 2013). Of the contaminants of potential
7 concern (COPCs) for this site, boron, molybdenum, and the detected polycyclic aromatic hyrdrocarbons
8 (PAHs) require HQ and risk calculations because these analytes were detected and a Washington State
9 or Hanford Site background value is not available. Cadmium, copper, silver, vanadium, and zinc require

10 HQ and risk calculations because these analytes were detected above a Washington State or Hanford
I1I Site background value. Lead is not included in the calculation based on modeling of child blood levels,
12 which is fundamentally different from the oral-reference dose and cancer slope factors used to calculate
13 typical cleanup levels and associated HQs and cancer risks. Although total petroleum hydrocarbon
14 (motor oil) was detected and no background value is available, the risk associated with total petroleum
15 hydrocarbons do not contribute to the cumulative toxicity calculation. All other site nonradionuclide
16 COPCs were not detected or were quantified below background levels. An example of the HQ and risk
17 calculations is presented below:
18

19 1) For example, the statistical value for boron is 1.87 mg/kg, divided by the noncarcinogenic RAG
20 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
21 WAG 173-340-740[3]), is 2.6 x 104. Comparing this value, and all other individual values, to the
22 requirement of <1.0, this criterion is met.
23

24 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
25 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
26 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
27 2.1 x 10-1. Comparing this value to the requirement of <1.0, this criterion is met.
28
29 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
30 RAG value, then multiplied by 1.0 x 10-6> For example, the maximum value for benzo(a)pyrene is
31 0.0494 mg/kg, divided by 0.137 mg/kg, and multiplied as indicated, is 3.6 x 10-7. Comparing this
32 value, and all other individual values, to the requirement of <I X 10-6, this criterion is met.
33
34 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
35 risk can be obtained by summing the individual values. To avoid errors due to intermediate
36 rounding, the individual cancer risk values Frior to rounding are used for this calculation. The sum
37 of the excess cancer risk values is 4.8 x 10-> Comparing this value to the requirement of <1 x 10-5,
38 this criterion is met.
39

40

41 RESULTS:
42

43 1) List individual noncarcinogens and corresponding HQs >1.0: None
44 2) List the cumulative noncarcinogenic HQ >1.0: None
45 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6: None
46 4) List the cumulative excess cancer risk for carcinogens >1 X 10-5: None
47

48 Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
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Attachment to Waste Site Reclassification Form 20 13-084 Rev. 0

Washington Closure Hanford,1 lnc. CALCULATION SHEET
Originator: I . D. Skoglic Date; c10/3 /2013 Calc. No.; [000X-CA-CQt4 ev;

Proec: 00IU2/ Fel lmediation IJob No; 14655_ Checked; N. K. Sehiffern V.i Date; 10/3/2013
I Subject; 600-370 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 3 of 4

2

3 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the
4 600-370 Waste Site.

5 Maximum or Noncarcinogen Carcinogen
6 Contaminants of Potential ~ Statistical R.AG bHaza .rd RAG'b Carcinogen
7 Concern Value ' (gk)Quotient mgk) Risk
8 j(mg/kg) (m/g(gk)

10 Boron 1.87 7,200 2.6E-04---
II Cadmiium 0.998 80 1.2E-02 13.9 7.2E-08

12 Copper 42.0 2,960 1 4E-02- -

13 Lead c 37.9 353 - --

14 Molybdenum 0.743 400 1.9E-03---
14 Silver 0.759 400 1.9E-03 --

15) Vanadium 96.1 560 1.7E-01 --

16 Zinc 104 24,000 4.3E-03 -

17 Polyqcie Arwmatic Hdrocrims .___________

18 Benzo(a)anthracene 0.0165 -- 1.37 1.2E-08
19 Benzo(a)pyrene 0.0494 --- 0.137 3.6E-07
20 Benzo(b)fluoranthene 0.0405 --- 1.37 -3.OE-08

21 Benzo(ghi)petylene d 0.0695 2,400 2.9E-05---
22 Chrysene 0.0155 - 13.7 1.1E-09
23 Fluoranthene 0.0116 3,200 3.6E-06 --

24 Pyrene0.112,048E6- -

25ta 776trfreujn HydrocarbonFI// X .F . .-

26 TPH -Motor Oil (high boilnd;I-f 20 _ _[ - I -

27 Tota j~i1 _______ _____________ _____

28 Cumulative Hazard Quotient: -- f21E-O1 [-_____
29 Cumulative Excess Cancer Risk: I4.8E-07

N0otes;
30 ~ From WCH 2013

31 b=Value obtained from the 100 Area RDRiRAWP (DOE-RL 2009b) or Wash ingtont Administrative Code
32 (WAC) 173-340-740(3), Method B, 1996, unless otherw~ise noted.

33Value for the noncarcinogenie RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic
34 Model for Lead in Children, EPA/540/R 93/08 1, Publication No. 9285.7, U.S. Environmental Protection Agency,
35 Washington, D.C.

36 Toxicity data for these chemicals are not available. The cleanup levels are based on use of surrogate chemicals.
37 benzo(g,h,i)perylene surrogate; pyrene

38 The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation.
39 = not applicable

40 RAG = remedial action goal

41

42

43

44

45

46

47
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' h
Washington Closure Hanford 0 Inc. CALCULATION SHEET \ 'iQ

IOriginator: IJ. D. Skoglie 'kI Date: I10/3/2013 Ca~c. No.: I0600X-CA-CQ@1* Rev.:
Project: I I00-IU-2/6 Field Reniediation Job No: 14655 Checked: NM K. Schiffern V jIDate: 110/3/2013
Subject: 1600-370 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations Sheet No. 4 of 4

2 CONCLUSION:
3
4 The calculations in Table 1 demonstrates that the 600-370 waste site meets the requirements for the
5 direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
6 RDR/RAWP (DOE-RI 2009a) and SAP (DOE-RI 2009b). The direct contact hazard quotients and
7 carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.
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APPENDIX C

DATA QUALITY ASSESSMENT
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING DATA QUALITY ANALYSIS

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 designs (WCH 2013c, 20l3d). This DQA was performed in accordance
with site-specific data quality objectives found in the 100 Area RemedialAction Sampling and
Analysis Plan (SAP) (DOE-RL 2009).

A review of the sample designs (WCH 2013c, 2013d), the field logbooks (WCH 2013a, 2013b),
and applicable analytical data packages has been performed as part of this DQA. All samples
were collected and analyzed per the sample designs. To ensure quality data, the SAP data
assurance requirements and the data validation procedures for chemical analysis (BHI 2000) are
used as appropriate. This review involves evaluation of the data to determine if they are of the
right type, quality, and quantity to support the intended use (i.e., closeout decisions). The DQA
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated
by the data quality objectives process (EPA 2006).

Verification sample data collected at the 600-3 70 waste site were provided by the laboratories in
four sample delivery groups (SDGs): SDG MA06793, SDG MA07004, SDG XPOOO4, and
SDG XPOO 11. SDG XPOO04 was submitted for third-party validation. No major deficiencies
were identified in the analytical data set. Minor deficiencies are discussed for the 600-3 70 waste
site 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 MA06793

This SDG comprises 13 statistical soil samples (J1RVN2 through J1RVN6, J1RVM7 through
JlIRVM9, J1IRVNO through J1IRVN9, and J 1RVPO) and I focused soil sample (J1IRVPO)
collected from the excavation area and analyzed for asbestos. This SDG includes a field
duplicate pair (JlIRVM7/J IRVM8).

No minor deficiencies were found in SDG MA06793.

SDG MA07004

This SDG comprises one focused soil sample (JlRVPl) collected from the anomaly staging area
and analyzed for asbestos.

No minor deficiencies were found in SDG MA07004.
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SDG XPOO04

This SDG comprises 13 statistical soil samples (JlRVL2 through J1RVL9, J1RVMO through
J1RVM4) and 1 focused soil sample (JlRVM5) from the 600-370 waste site. This SDG includes
a field duplicate pair (J1RVL2/J1 RVL3). These samples were analyzed for inductively coupled
plasma (ICP) metals, mercury, total petroleum hydrocarbons (TPH), and polycyclic aromatic
hydrocarbons (PAH). In addition, one equipment blank (J1RVLI) was collected and analyzed
for ICP metals and mercury. SDG XP0004 was submitted for third-party validation. Minor
deficiencies are as follows:

In the ICP metals analysis, the matrix spike (MS) recoveries are out of project acceptance criteria
for four analytes (aluminum [167%], iron [388%], manganese [134%], and silicon [137%]).
Aluminum, iron, manganese, and silicon are not regulated constituents under Washington
Administrative Code (WAC) 173-340, "Model Toxics Control Act - Cleanup." All aluminum,
iron, manganese, and silicon results for SDG XPOO04 are qualified as estimates by third-party
validation, with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, initial results for selenium were undetected but diluted such that the
method detection limit (MDL) exceeded the applicable remedial action goals (RAGS). The
laboratory was able to perform a more robust method for selenium and prevent the high
dilutions. Subsequently, the samples were reanalyzed with MDLs less than the most restrictive
RAGS. The second data set will be used for site evaluation. The data are usable for
decision-making purposes.

SDG XPOO11

This SDG comprises one focused soil sample (J1RVM6) from the anomaly staging area. This
sample was analyzed for ICP metals, mercury, TPH, and PAH. Minor deficiencies are as
follows:

In the TPH analysis, contamination was detected at less than twice the MDL in the method blank
(MB) for motor oil. There is no significant impact to the sample data, and the data are usable for
decision-making purposes.

In the ICP metals analysis, arsenic, sodium, and zinc were detected at less than twice the MDL in
the MB. Arsenic, sodium, and zinc were detected in the field sample at significantly higher
levels. Therefore, there is no significant impact to the sample data, and the data are usable for
decision-making purposes.

In the ICP metals analysis, the MS recovery is out of project acceptance criteria for silicon
(17%). Although not qualified for MS recovery outside of quality control (QC) limits, all silicon
results may be considered estimated. Estimated data are usable for decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

Relative percent difference (RPD) 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
logbooks (WCH 2013a, 2013b), are the 600-370 primary and duplicate samples
(JlRVM7/JlRVM8 and J1RVL2/J1RVL3). The main and QA/QC sample results are presented
in Appendix B.

Field duplicate samples are collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate
precision in the analytical process. The field duplicates are evaluated by computing the RPD of
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). 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.

None of the RPDs calculated for the field duplicate sample are above the acceptance criteria
(30%). A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes. In
these cases, a control limit of ±2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. Lead and TPH (motor oil) required this check. A
visual inspection of all of the data is also performed. No additional major or minor deficiencies
are noted. The data are usable for decision-making purposes.

Summary

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed
above are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the
600-3 70 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 600-370 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 proj ect- specific database prior to being submitted for inclusion in the Hanford
Environmental Information System database. The verification sample analytical data are also
summarized in Appendix B.
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