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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-1U-2 Control No.: 2013-129
Waste Site Code(s)/Subsite Code(s):
600-301, White Bluffs Sanitary Sewer Pipelines

Reclassification Category: Interim [ Final []

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

Approvals Needed: DOE [X Ecology [ EPA X

Description of current waste site condition:

The 600-301, White Bluffs Sanitary Sewer Pipelines waste site is located in the 100-1U-2 Operable Unit of the

Hanford Site and consisted of the sanitary sewer system that served the White Bluffs shop area. The shop area
consisted of warehouses and construction shops. The 600-301 waste site was identified as a candidate site for
confirmatory sampling in the Explanation of Significant Difference for the 100 Area Remaining Sites Interim Action
Record of Decision, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 2009), and added to the Interim Action Record of Decision for the
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2,
100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD),

U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). Confirmatory sampling of the site
was conducted in October and November 2010. Based on the results of confirmatory sampling, part of the

600-301 waste site was identified for remove, treat, and dispose (RTD).

Remediation of the 600-301 waste site occurred between April 22 and June 20, 2013. Approximately 963 bank cubic
meters (1,260 bank cubic yards) of rock, gravel, and pipe were removed from the 600-301 waste site and disposed at the
Environmental Restoration Disposal Facility (ERDF).

Cleanup verification sampling was performed on September 5, 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 RDR/RAWP), DOE/RL-97-17, Rev. 6,
U.S. Department of Energy, Richland, Washington (DOE-RL 2009b). The selected remedy involved (1) excavating the
site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated excavation materials at
ERDF 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 600-301 waste site to Interim Closed Out. The current site
conditions achieve the RAOs and RAGs established by the Remaining Sites ROD (EPA 1999) and the 100 Area
RDR/RAWP (DOE-RL 2009b). The resuits of verification sampling do not preciude any future uses (as bounded by the
rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). The
analytical results and rationale presented in the attached remaining sites verification package also demonstrate that
residual contaminant concentrations meet direct exposure cleanup criteria and are protective of groundwater and the
Columbia River. Contamination above direct exposure levels was not observed in the shallow zone soils and is
concluded to not exist in deep zone soils (i.e., below 4.6 m [15 {t] deep). Therefore, 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 600-301, White Bluffs Sanitary Sewer Pipelines Waste Site
(attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-1U-2 Control No.: 2013-129
Waste Site Code(s)/Subsite Code(s):
600-301, White Bluffs Sanitary Sewer Pipelines

Regulator comments:

Waste Site Controls:

Engineered [J Yes [ No Institutional (] Yes X] No O&M 1 Yes [X] 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 Ciosure Letter, or other relevant documents:
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-301, WHITE BLUFFS SANITARY SEWER
PIPELINES WASTE SITE

EXECUTIVE SUMMARY

The 600-301 waste site is part of the 100-IU-2 Operable Unit. The 600-301 waste site consisted
of the sanitary sewer pipeline system that served the White Bluffs shop area, underlying soils,
and several suspected related features. The shop area included warehouses and construction
shops.

The 600-301 waste site was added to the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites ROD) (EPA 1999) as a candidate site for confirmatory sampling
in 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).

Following confirmatory sampling, part of the 600-301 waste site was recommended for remove,
treat, and dispose (RTD) due to the presence of residual contamination that required remediation
(WCH 2011). The remainder of the 600-301 waste site will be interim closed without further
remedial action and based on the confirmatory sampling.

Remediation of the 600-301 waste site occurred between April 22 and June 20, 2013.
Approximately 963 bank cubic meters (1,260 bank cubic yards) of rock, gravel, and pipe were
removed and disposed at the Environmental Restoration Disposal Facility (ERDF).

Following remediation, verification sampling for the remediated portion of 600-301 waste site
was conducted on September 5, 2013. The results of verification sampling indicated that
residual contaminant concentrations met the remedial action objectives (RAOs) and remedial
action goals (RAGs) for the 600-301 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 indicate that the waste removal action has achieved compliance with the RAOs and RAGs
for the 600-301 waste site.

A summary of the 600-301 waste site based on the passing confirmatory data and the verification
data collected from the remediated area compared to the applicable cleanup criteria is presented
in Table ES-1. The results of the verification sampling are used to make reclassification
decisions for the waste site in accordance with the TPA-MP-14 procedure in the Tri-Party
Agreement Handbook Management Procedures (DOE-RL 2011).

Remaining Sites Verification Package for the 600-301 Waste Site ES-1



Attachment to Waste Site Reclassification Form 2013-129 Rev. 0
Table ES-1. Summary of Remedial Action Goals for the
600-301 Waste Site. (2 Pages)
Remedial
Reglflatory Remedial Action Goals Results A.cno.n
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. | 600-301 waste site.
Direct Exposqre - Attain individual COPC RAGs. All n?dlvxdual COPC concentrations are below Yes
Nonradionuclides the direct exposure RAGs.
Attain a hazard quotient of <1 for all (= ha;ard quaents i ]pdlwduul_
s il j nonradionuclide COPCs trom confirmatory and
individual noncarcinogens. o .
verification sampling are <I. .
Attain a cumulative hazard quotient of Thesumuldiive hazgrd quatient El'om |
) | confirmatory sampling (7.7 x 10™) and
<1 for noncarcinogens. S ' -
verification sampling arca (1.8 x 107) are <I. !
For the confirmatory sampling results all 5
individual carcinogenic risk values are '
<1 x10°. ,
Attain an excess cancer risk of
Risk Requirements — <l x 10° for individual carcinogens. | None of the contaminants detected in the v
. . S ) " es
Nonradionuclides verification data have carcinogenic RAGs.
Theretore, individual excess cancer risks were
not calculated for the verification data..
For the confirmatory sampling results the
cumulative excess cancer risk (9.1 x 10°%) is
<l x 10
Attain a cumulative excess cancer risk
of <1 x 107 for carcinogens. Nonc of the contaminants detected in the
verification data have carcinogenic RAGs.
Therefore, cumulative excess cancer risks were
not calculated for the veritication data..
Attain single COPC groundwater and
river RAGs.
Attain National Primary Drinking
Water Regulations: 4 mrem/yr
(beta/gamma) dose standard to target
Groundwater/River receptor/organ *. y . .
. —— 5 Radionuclides were not COPCs for the
Protection — Meet drinking water standards for Py NA
) : . . . | 600-301 waste site.
Radionuclides alpha emitters: the more stringent of
15 pCi/L MCL or 1/25" of the derived
concentration guide for
DOE Order 5400.5 ".
Meet total uranium standard of
21.2pCi/L "
Remaining Sites Verification Package for the 600-301 Waste Site ES-2
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Table ES-1. Summary of Remedial Action Goals for the
600-301 Waste Site. (2 Pages)

Remedial
Rl:;iﬂmgl ¢ Remedial Action Goals Results Ol[)\j?cl:)il\]fes
Attained?
Lead, nickel, zinc, 4-4’-DDE, and 4-4’-DDT |
were detected at concentrations exceeding soil
RAGs for groundwater and/or Columbia River
Groundwater/River Attain individual nonradionuclide protection. However, an evaluation based upon
Protection — groundwater and Columbia River RESRAD modeling discussed in Appendix C of Yes
Nonradionuclides cleanup requirements. the 100 Area RDR/RAWP (DOE-RL 2009b})
shows that residual concentrations of these
constituents are predicted to be protective of
groundwater and the river °.

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

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

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

Based on RESRAD modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), the residual concentrations of lead,
nickel, zinc. 4-4’-DDE, and 4-4’-DDT are not expected to migrate vertically more than 1.8 m (5.9 ft) in 1,000 years based on the lowest
distribution coefficient (30 mL/g) for lead and zinc. There are approximately 8 m (26.2 ft) of unsaturated soils above groundwater

(vadose zone) at the 600-301 waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the
river.

COPC = contaminant of potential concem NA = not applicable

DDE = dichlorodiphenyldichloroethylene RAG = remedial action goal

DDT = dichlorodiphenyltrichloroethane RDR/RAWP = Remedial Design Report' Remedial Action Work Plan
DOE = U.S. Department of Energy RESRAD = RESidual RADioactivity (dose model)

MCL = maximum contaminant level

In accordance with this evaluation, the verification sampling results support a reclassification of
the 600-301 waste site to interim closed out. The current site conditions achieve the RAOs and
the corresponding RAGs established in the 100 Area RDR/RAWP (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). These results show that residual soil concentrations support
future land uses that can be represented (or bounded) by a rural-residential scenario. The results
also demonstrate that residual contaminant concentrations support unrestricted future use of
shallow zone soil (i.e., surface to 4.6 m [15 ft]), and contaminant levels remaining in the soil are
protective of groundwater and the Columbia River.

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 waste site
contaminants of concern, contaminants of potential concern, and other constituents. Those
constituents exceeding the ecological screening level in Washington Administrative Code (WAC)
173-340, “Model Toxics Control Act - Cleanup,” are boron and vanadium. The

U.S. Environmental Protection Agency ecological soil screening levels were exceeded for
antimony, lead, manganese, and zinc. Exceedance of screening values does not necessarily
indicate the existence of risk to ecological receptors. Because the detected levels of antimony,
manganese, vanadium, and zinc are below Hanford Site background levels, it is believed that the
presence of these constituents does not pose a risk to ecological receptors. All exceedances will
be evaluated in the context of additional lines of evidence for ecological effects as a part of the
final closeout decision for the Columbia River corridor portion of the Hanford Site.

Remaining Sites Verification Package for the 600-301 Waste Site ES-3
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
600-301, WHITE BLUFFS SANITARY SEWER
PIPELINES WASTE SITE

STATEMENT OF PROTECTIVENESS

The 600-301, White Bluffs Sanitary Sewer Pipeline verification sampling data, site evaluations,
and supporting documentation demonstrate that this waste site meets the objectives established in
the Remedial Design Report/Remedial Action Work Plan for the 100 Area (100 Area
RDR/RAWP) (DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County,
Washington (Remaining Sites ROD) (EPA 1999). These results show that residual soil
concentrations support future land uses that can be represented (or bounded) by a
rural-residential scenario. The results also demonstrate that residual contaminant concentrations
support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [15 ft]) and that
contaminant levels remaining in the soil are protective of groundwater and the Columbia River.
Contamination above direct exposure levels from the 600-301waste site was not observed in the
shallow zone soils and is concluded to not exist in the deep zone soils. Therefore, institutional
controls to prevent uncontrolled drilling or excavation into the deep zone of the site are not
required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the waste 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, “Model Toxics Control Act - Cleanup,” are boron and vanadium. The

U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for
antimony, lead, manganese, and zinc. Exceedance of screening values does not necessarily
indicate the existence of risk to ecological receptors. Because the detected levels of antimony,
manganese, vanadium, and zinc are below Hanford Site background levels, it is believed that the
presence of these constituents does not pose a risk to ecological receptors. All exceedances will
be evaluated in the context of additional lines of evidence for ecological effects as a part of the
final closeout decision for the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 600-301 waste site is located within the 100-IU-2 Operable Unit and consisted of the
sanitary sewer pipelines associated with the White Bluffs shops area (Figure 1). The Waste
Information Data System (WIDS) describes the 600-301 waste site as approximately 2,500 m
(1.85 mi) of sanitary sewer pipelines, the soils underlying these pipelines, as well as several
suspected related features.

Remaining Sites Verification Package for the 600-301 Waste Site 1
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Figure 1. The 600-301 Waste Site Location Map.

Rev. 0
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Relative locations of features related to the 600-301 waste site are indicated in Figure 1. The
first related feature consisted of two square holes approximately 1 by 1 m (3 by 3 ft) and 0.5 m
(1.5 ft) deep with a vertical pipe protruding upward in each hole and the pipe openings just
below surface grade. The holes were located approximately 2 m (6 ft) apart. Confirmatory
sampling test pit 1 was excavated at this location. The second related feature was a
concrete-lined manhole approximately 1 m (3 ft) in diameter with a carbon steel lid. A
below-grade 15-cm (6-in.)-diameter horizontal pipe exited the west side of the manhole.
Confirmatory sampling test pit 2 was excavated at this location. The third related feature was a 1
by 1 m (3 by 3 ft) concrete foundation. Confirmatory sampling test pit 3 was excavated at this
location. The fourth related feature was a concrete manhole approximately 1.5 m (5 ft) in
diameter and 23 cm (9 in.) deep, which was partially filled with dirt and vegetation.
Confirmatory sampling test pit 4 was excavated at this location.

The 600-301 waste site extends throughout the White Bluffs shop area of the Hanford Site in
Washington State (Figure 1). Coordinates associated with the pipelines and related features are
provided in the confirmatory sampling summary within the RTD report (WCH 2011).

REMEDIAL ACTION SUMMARY

Two areas of the 600-301 waste site were recommended for remediation based on the results of
confirmatory sampling. Confirmatory sampling data is presented in Appendix A. Elevated
levels of arsenic and nitrate at test pits 1 and 2, as well as elevated concentrations of cadmium
and TPH at test pit 7 (WCH 2011) were identified in the confirmatory data. The extent of the
remedial action for these areas was established in conference with the EPA.

Remedial Action

Between April 22 and June 20, 2013, approximately 963 bank cubic meters (1,260 bank cubic
yards) of rock, gravel, and pipe were removed from the areas associated with test pits 1, 2, and a
segment of pipeline associated with test pit 7. These materials were disposed at the
Environmental Restoration Disposal Facility (ERDF). The maximum depth of the excavation is
approximately 2.1 m (7.0 ft) below ground surface.

A post-excavation photograph of the 600-301 main excavation associated with test pit 7 is
provided in Figure 2. All material removed from the waste site was direct loaded for disposal at
ERDF, and no soil staging pile areas or overburden areas were utilized.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling was performed at the 600-301 waste site on September 5, 2013. Sampling
was conducted to support a determination that residual contaminant concentrations in the soil
meet cleanup criteria specified in the 100 Area RDR/RAWP (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999).

Remuaining Sites Verification Package for the 600-30] Waste Site 3
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Figure 2. Post-Excavation Photograph of the 600-301 Waste Site.
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The verification sample results are provided in Appendix A and indicate that the waste removal
action achieved compliance with the remedial action objectives (RAOs) and remedial action
goals (RAGs) for the 600-301 waste site. The following subsections provide additional
discussion of the information used to develop the verification sampling design. Discrete samples
were collected at the prescribed statistical and focused sample locations. A more detailed
discussion of the verification sampling can be found in the Work Instruction for Verification
Sampling of the 600-301, White Bluffs Sanitary Sewer Pipelines (WCH 2013b).

Remuaining Sites Verification Package for the 600-301 Wuste Site 4
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Contaminants of Potential Concern

The COPCs for verification sampling of the 600-301 waste site are based on the analytical
results obtained from confirmatory sampling. The RAGs were exceeded in the confirmatory data
for the following contaminants: total petroleum hydrocarbons in the diesel range (TPH-Dx),
arsenic, barium, cadmium, chromium (total), cobalt, copper, lead, manganese, mercury,
molybdenum, nickel, selenium, silver, zinc, nitrate, dichlorodiphenyldichloroethylene (DDE),
and dichlorodiphenyltrichloroethane (DDT). These analytes were retained as COPCs for
verification sampling. The analytical methods associated with these analytes are presented in
Table 1.

Table 1. Laboratory Analytical Methods.

Analytical Method Contaminants of Potential Concern
‘ Arsenic, barium, cadmium, chromium (total), cobalt,
ICP metals * — EPA Method 6010 copper, lead, manganese, molybdenum, nickel, selenium,
silver, zinc
Nitrate/nitrite — EPA Method 353.2 Nitrate
Mercury — EPA Method 7471 Mercury
Pesticides — EPA Method 8081 DDE, DDT
TPH - NWTPH-Dx ° Total petroleum hydrocarbons- diesel range |

* Analyses were 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
zing.

® NWTPH-Dx analyzes for both diesc] and heavy oil range organics.

DDE = dichlorodiphenyldichloroethylene

DDT = dichlorodiphenyltrichlorocthane

EPA = U.S. Environmental Protection Agency

Icp = inductively coupled plasma

NWTPH-Dx = Northwest total petroleum hydrocarbons — diesel range organics
TPH = total petroleum hydrocarbons

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).

The verification sample design included a statistical approach for the main excavation

(Figures 3 and 4) associated with verification sampling test pit 7 and two focused samples for the
suspect-related features 1 and 2 associated with verification sampling test pits 1 and 3.

(Figure 5). A summary of the verification samples collected and laboratory analyses performed
is provided in Table 2. All sampling was performed in accordance with ENV-1, Environmental
Monitoring & Management, to fulfill the requirements of the 100 Area SAP (DOE-RL 2009a).
Additional information related to verification sampling can be found in the verification sampling
design (WCH 2013b) and the field sampling logbook (WCH 2013a).

Remuaining Sites Verification Package for the 600-301 Waste Site 5
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Figure 3. 600-301 Main Excavation and Test Pits.
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Figure 4. Statistical Samples at the 600-301 Main Excavation.
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Figure 5. Focused Samples at the Excavations of Related Features 1 and 2.
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Table 2. 600-301 Verification Sample Summary.

HEIS Washington State Plane (m)
Sadple Sample Sample analysis
Location Numb Easting Northing
umber
VSP-1 JIRWRO 577851.7 147829.4
VSP-2 JIRWRI1 577837.3 147835.7
VSP-3 JIRWR2 577821.2 147857.4
VSP-4 JIRWR3 577806.8 147863.7
VSP-5 JIRWR4 577790.7 147885.5
VSP-6 JIRWRS5 577776.3 147891.7
VSP-7 JIRWR6 577760.2 147913.5 ICP metals °, mercury,
VSP-8 JIRWR7 577745.8 147919.7 nitrate, pesticides,
VSP-9 JIRWRS 577769.2 147953.9 NWTPH-Dx °
VSP-10 JIRWRS 577767.4 147969.4
VSP-11 JIRWTO TN 147975.7
VSP-12 JIRWTI 577737.0 147997.4
FS-1 JIRWT2 578241.4 148295.8
FS-2 JIRWT3 578309.6 147971.8
Duplicate ° JIRWT4 577851.7 147829.4
Equipment blank | JIRWTS NA NA ICP metals ®, mercury

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

® NWTPH ~ Dx analyzes for both diesel and heavy oil range organics.

¢ The duplicate soil sample will be collected at a location selected at the project analytical lead’s discretion.

HEIS = Hanford Environmental [nformation System
ICP = inductively coupled plasma
NA = not applicable

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

Verification Sample Results

All verification samples were analyzed using analytical methods approved by EPA

(DOE-RL 2009b). Evaluation of the verification data from the 600-301 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 600-301 decision unit as specified by the 100 Area
RDR/RAWP (DOE-RL 2009b). The calculations are provided in Appendix A. 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
for a given COPC were reported in the data set, then no statistical calculation or evaluation was
performed for that COPC.

Remaining Sites Verification Package for the 600-301 Waste Site 9
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Comparisons of the verification sampling results for site COPCs against the RAGs for the
600-301 waste site are listed in Tables 3 and 4. Additionally, a comparison of the confirmatory
data for the areas that did not require remedial action is presented in Table 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) project-specific database prior to archival in the Hanford Environmental
Information System. The verification data is presented in Attachment 1 of the 95% UCL
calculation (Appendix A) and the confirmatory data is presented in Attachment 1 of the relative

percent difference calculation (Appendix A).

Table 3. Comparison of Contaminant Concentrations to Remedial Action Goals

for the 600-301 Waste Site Statistical Samples. (2 Pages)

Remedial Action Goals® (mg/kg)

Statisfical or StilCleanapy | SolliCiaahip Does the Does the
COPC Ma’:;::;:m Direct Level for Level for g:cs::; ng:usl;{};:gs
(mg/kg) Exposure | Groundwater River RAGs? Modeling?
Protection Protection
Antimony 0.353 (<BG) 32 5P B No -
Arsenic 4.88 (<BG) 20° 20° 20" No =
Barium 63.3 (<BG) 5,600 200 400 No -
Beryllium 0.576 (<BG) 104 ° 151 G No -
Boron ¢ 151 7,200 ¢ 320 =8 No ==
Cadmium ® 0.139 (<BG) 13.9° 0.81° 0.81° No -
Chromium 12.8 (<BG) 80,000 18.5° 18.5° No -~
Cobalt 7.19 (<BG) 24°¢ 157" =N No B
Copper 15.7 (<BG) 2,960 59.2 20 No e
Lead 5.91 353 102° 10.2° No =
Manganese 284 (<BG) 3,760 ¢ 512° 512° No =
Molybdenum ¢ 0.607 400 8 I No =
Nickel 26.3 1,600 © 19.1° 27.4 Yes Yes"
Vanadium 52.4 (<BG) 560 ° Bl =i No =
Zinc 50.9 24,000 ¢ 480 67.8° No -
Mercury 0.00922 (<BG) 24 0.33° 0.33° No -
Chloride 4.14 = 25,000 —= No =
Fluoride 1.61 4,800 96 400 No --
Nitrate (as N) 2.38 128,000 1,000 2,000 No as
Nitrate/nitrite (as N) 397 128,000 1,000 2,000 No --
Sulfate 21.1 = 25,000 = No -
Remaining Sites Verification Package for the 600-301 Waste Site 10
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Table 3. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 600-301 Waste Site Statistical Samples. (2 Pages)

Statistical or Bemedil A.cnon g (m.g/kg) Does the Does the
; Soil Cleanup | Soil Cleanup

Maximum 5 Result Result Pass

corcC Direct Level for Level for RAD

Result Exposure | Groundwater River Exceod Lo
RAGs? ing?
(mg/kg) Protection Protection Gh Modeling?
TPH-motor oil range 6.1 200 200 200 No --

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

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

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

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

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

Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996).

No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations
Database (Ecology 201 1) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 {[Method B for
surface waters]).

Hanford Site-specific background value is not available; 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 100 Arca RDR/RAWP (DOE-RL 2009b), the residual
concentration of nickel is expected to migrate vertically less than 1.0 m (3.3 ft) in 1,000 years based on the distribution
coefficient (65 mL/g) for nickel. There are approximately 8 m (26.2 ft) of unsaturated soils above groundwater (vadose zone)
at the 600-301 waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the
river.

- = not applicable RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
AWQC = ambient water quality criteria RESRAD = RESidual RADioactivity (dose model)

BG = background TPH = total petroleum hydrocarbons

COPC = contaminant of potential concern WAC = Washington Administrative Code

RAG = remedial action goal

Table 4. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 600-301 Waste Site Focused Samples. (2 Pages)

Statistical or Remedial ‘§ct10n Goals (m.g/kg) Does the Does the
Maxi Soil Cleanup Soil Cleanup
aximum . Result Result Pass

corc Result Direct Level for Level for Exceed RESRAD

(mg/kg) Exposure | Groundwater River RAGs? Modelino?

g/ke Protection Protection . g
Barium 79.0 (<BG) 5,600 200 400 No =5
Beryllium 0.572 (<BG) 10.4° 15 1.51°¢ No =
Boron * 157 7,200 320 = No =
Cadmium ¢ 0.149 (<BG) 13.9° 0.81°¢ 0.81°¢ No ==
Chromium 13.2 (<BG) 80,000 18.5°¢ 18.5°¢ No ==
Cobalt 7.02 (<BG) 24°¢ DA = No -
Copper 14.8 (<BG) 2,960 59.2 22.0° No --

Lead 23.1 353 107° 102° Yes Yes"

Manganese 307 (<BG) 3,760 ¢ 512°¢ 512°¢ No --
Molybdenum * 0.537 400 8 o No =
Nickel 11.2 1,600 ¢ 19.1¢ 274 No -
Silver 0.167 (<BQG) 400 8 0.73 ¢ No --
Vanadium 48.3 (<BG) 560° 85.1° 7 - No --
Zinc 55.7 24,000 © 480 67.8°¢ No --
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Table 4. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 600-301 Waste Site Focused Samples. (2 Pages)

Statistical or Remedial écnon Goals (m.g/kg) Does the Does the
& Soil Cleanup | Soil Cleanup
Maximum 3 Result Result Pass
COPC Direct Level for Level for
Result : Exceed RESRAD
(mg/kg) Exposure | Groundwater River RAGs? Modeling?
Protection Protection
Mercury 0.0237 (<BG) 24 0.33° 0.33° No --
Chloride 4.03 - 25,000 -- No --
Fluoride 1.25 4,800 96 400 No --
Nitrate (as N) 28.1 128,000 1,000 2,000 No -
Nitrate/nitrite (as N) 28.1 128,000 1,000 2,000 No --
Sulfate 353 == 25,000 =5 No s
TPH-motor oil range 14 200 200 200 No --
TPH diesel oil range 24 200 200 200 No --

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

b

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

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

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

The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in
Section 2.1.2.1 of the 100 Arca RDR/RAWP (DOE-RL 2009b).

-9

e

No Hanford Site-specific or Washington State background value available.
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Mcthod B (Ecology 1996).
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Databasc (Ecology 2011) or other databascs to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for

surface waters]).
Hantord Site-specitic background value is not available; it was not evaluated during background study. Value used is from

7=

Natral Background Soil Metals Concentrations in Washington State (Ecology 1994).

" Based on RESRAD modcling discussed in Appendix C of the 100 Area RDR RAWP (DOE-RL 2009b), the residual
concentration of lead is not expected to migrate vertically more than 1.8 m (5.9 11) in 1,000 years based on the distribution
coefticient (30 mL/g) for lead. There are approximately 8 m (26.2 1) of unsaturated soils above groundwater (vadose zone) at
the 600-301 waste site. Therefore, residual concentrations of lead, nickel, and zinc are protective of groundwater and the

river.

-- = not applicable
AWQC= ambient water quality criteria

BG = background

COPC = contaminant of potential concern

RAG

= remedial action goal

RDR/RAWP = Remedial Design Report/Remedial Action Work Plan

RESRAD

TPH
WAC

= RESidual RADioactivity (dose model)
= total petroleum hydrocarbons
= Washington Administrative Code

Table 5. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 600-301 Waste Site Confirmatory Samples. (2 Pages)

Statistical or Remedial A“ction Gitmls - (m.g/kg) Does the Does the
Maximum SglCicmpy | SeliCleaxip Result Result Pass
COoPC Direct Level for Level for
Result Exceed RESRAD
(mg/k) Exposure | Groundwater River RAGs? Modeling?
Protection Protection
Arsenic 1.8 (<BG) 20, il 20° No =
Barium 61.7(<BG) 5,600 200 400 No --
Beryllium 0.18 (<BG) 10.4°¢ ST L35 No =
Boron ¢ 1.3 7,200 ¢ 320 =5 P No =
Cadmium ® 0.12 (<BG) 13.9°¢ 0.81° 0.81° No -
Chromium 14.4 (<BG) 80,000 186" 18.5° No --
Cobalt 5.5 (<BG) 24° 15.7° ¥ No -
Remaining Sites Verification Package for the 600-301 Wuste Site 12
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Table 5. Comparison of Contaminant Concentrations to Remedial Action Goals
for the 600-301 Waste Site Confirmatory Samples. (2 Pages)
Statistical or Rempedial éctlon Goals (m.g/kg) Does the Does the
Maximum : Soll Eleaniny § BolClcauip Result Result Pass
COPC Direct Level for Level for
Resi Exposure | Groundwater River Exc&eg ;,}ESII{IAD,,
(mg/kg) Protection Protection RS, .
Copper 18.8 (<BG) 2,960 59.2 e No -
Lead 154 353 10.2° 1o2® Yes Yes"
Manganese 254 (<BG) 3,760 ° 512° 512° No =
Molybdenum * 0.26 400 8 =N No =
Nickel 13.7 1,600 ¢ 19.1° 274 No -
Vanadium 26.0 (<BG) 560° 85.1° = No -
Zinc 1460 24,000 © 480 67.8" Yes Yes®
Mercury 0.0091 (<BG) 24 0.33° 0.33° No -
Fluoride 1.2 4,800 96 400 No --
Nitrate (as N) 7.9 128,000 1,000 2,000 No --
Nitrate/nitrite (as N) 9.0 128,000 1,000 2,000 No --
Sulfate 121 - 25,000 - No --
TPH-motor oil range 13 200 200 200 No --
TPH diesel oil range 19 200 200 200 No --
4-4DDE 0.0065 2.94 0.0257 0.0033 Yes Yes"
4-4'-DDT 0.0077 2.94 0.0257 0.0033 Yes Yes"
Endrin aldehyde 0.00036 24 0.2 0.003 No o=

RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b).
® Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d) (1996).

The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in
Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009b).

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

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

S -

No Hanford Site-specific or Washington State background value available.
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), Method B (Ecology 1996).
No parameters (bioconcentration factors or AWQC values) are available from the Cleanup Levels and Risk Calculations

Database (Ecology 2011) or other databases to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for

surface waters]).

e

Natural Background Soil Metals Concentrations in Washington State (Ecology 1994).
" Based on RESRAD modeling discussed in Appendix C of the 100 Areca RDR/RAWP (DOE-RL 2009b), the residual
concentrations of lead, zinc, 4-4’-DDE, and 4-4’-DDT are not expected to migrate vertically more than 1.8 m (5.9 ft) in
1,000 years bascd on the lowest distribution coefticient (30 mL/g) for lead and zinc. There are approximately 8 m (26.2 ft)
of unsaturated soils above groundwater (vadose zone) at the 600-301 waste site. Therefore, residual concentrations of lead,
nickel, and zinc are protective of groundwater and the river.

-- = not applicable

AWQC= ambient water quality criteria

BG = background

COPC = contaminant of potential concern
= dichlorodiphenyldichloroethylene
= dichlorodiphenyltrichloroethane

DDE
DDT

RAG

RESRAD

TPH
WAC

= remedial action goal
RDR/RAWP = Remedial Design Report/Remedial Action Work Plan

= RESidual RADioactivity (dose model)
= total petroleum hydrocarbons

= Washington Administrative Code

Remaining Sites Verification Package for the 600-301 Waste Site
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SAMPLE DATA EVALUATION

This section demonstrates that contaminant concentrations at the 600-301 waste site achieves 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 all of the data representing the final state of the 600-301 waste site (Tables 3, 4, 5)
shows that all direct exposure RAGs are met.

Lead and nickel were identified at concentrations exceeding cleanup criteria for protection of
groundwater. Lead, nickel, zinc, 4-4’-DDE, and 4-4’-DDT were identified at concentrations
exceeding cleanup criteria for protection of the Columbia River. Based on the RESidual

R ADioactivity modeling discussed in Appendix C of the 100 Area RDR/RAWP

(DOE-RL 2009b), residual concentrations of these constituents are not expected to migrate
vertically more than 1.8 m (5.9 ft) in 1,000 years based on the lowest distribution coefficient

(30 mL/g) for lead and zinc. There are approximately 8 m (26.2 ft) of unsaturated soils above
groundwater (vadose zone) at the 600-301 waste site. Thercfore, residual concentrations of lead,
nickel, and zinc are protective of groundwater and the river.

Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal

Assessment of the risk requirements for the 600-301 waste site was determined by calculation of
the hazard quotient and excess carcinogenic risk. The requirements include an individual hazard
quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an individual contaminant
carcinogenic risk of less than 1 x 10, and a cumulative excess carcinogenic risk of less than

1 x 10”. Hazard quotient and excess carcinogenic risk calculations for direct contact were
conservatively performed for the 600-301 waste site in Appendix A using the highest of the
focused 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. The direct contact
cumulative hazard quotient for the 600-301 waste site is 7.7 x 107, which is less than 1.0. All
individual carcinogenic risk values are below 1 x 10°. The direct contact cumulative excess
cancer risk for the 600-301 waste site is 9.1 x 10%, which is less than 1 x 107 Therefore, the
nonradionuclide risk requirements are met.

DATA QUALITY ASSESSMENT
A data quality assessment (DQA) was performed to compare the verification sampling approach

(WCH 2013Db), the field logbook (WCH 2013a), and resulting analytical data with the sampling
and data quality requirements specified by the project objectives and performance specifications.

Remaining Sites Verification Package for the 600-301 Waste Site 14



Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

The DQA for the 600-301 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 a WCH project-specific database prior to
archival in the Hanford Environmental Information System and are summarized in an attachment
to the relative percent difference calculation in Appendix A. The detailed DQA is presented in
Appendix B.

SUMMARY FOR INTERIM CLOSURE

The 600-301 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 meet the
RAOs for direct exposure, groundwater protection, and river protection. The 600-301 waste site
contamination did not extend into the deep zone; therefore, institutional controls to prevent
uncontrolled drilling into the deep zone (below 4.6 m [15 ft]) are not required. In accordance
with this evaluation, the verification sampling results support a reclassification of the

600-301 waste site to Interim Closed Out.

REFERENCES
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System (WIDS),” U.S. Department of Energy, Richland Operations Office,

Richland, Washington.
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APPENDIX A

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 Calculation,”
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

600-301 Waste Site Cleanup Verification 95% UCL Calculation, 0600X-CA-V0152, Rev. 0,
Washington Closure Hanford, Richland, Washington.

600-301 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations,
0600X-CA-V0153, Rev. 0, Washington Closure Hanford, Richland Washington.

600-301 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations, 0600X-CA-V0163, 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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CALCULATION COVER SHEET

Project Title: 100-1U-2/6 Field Remediation Job No, 14655

Area: 600 Area

Discipline: Environmental *Calculation No: 0600X-CA-C0152

Subject: 600-301 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 cieanup levels. These calculations
should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation [ Prefiminary [} Superseded [] Voided []
- Cver =1 ‘
0 iﬂﬁ.etf Zg ‘D. Skoglie N. K. Schiffem | |. B. Berezovskiy | D. F. Obenauer /Z//U /(}
Totai=16 | Yo Kleal | UK sbr |0 Borcrasfiy 4§ Dlumasin
f ¥ 2
VO 4 .
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the 600-301 Waste Site
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Washington Closure Hapford

CALCULATION SHEET
Originator J. D. Skoglie y?ﬁ Date 10/24/13  Calc. No. 0600X-CA-C0152  Rev. No. 0
Project 100-1U-2/6 Rentediation Job No. 14655 Checked N. K. Schiffern Date 10/24/13
Subject 600-301 Waste Site Cleanup Verification 5% UCL Calculation Sheet No. 10of9
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL} values to evaluate compliance with cleanup standards for the subject site. Also,
perform the Washinglon Administrative Code (WAC) 173-340-740(7)(e) Mode! Toxics Control Act (MTCA) 3-part test for
nonradionuclide analyles and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.

O ~NDOU A WN

Table of Contents:

10 [Sheets 1 to 3 - Calculation Sheet Summary

11 |Sheets 4 lo 5 - Calculation Sheet Verification Data - 600-301 Excavation
12 [Sheets 6 to 8 - Ecology Software (MTCAStat) Results

13 ISheet 9 - Calculation Sheet Duplicate Analysis

Attachment 1 - 600-301, Verification Sampling Results (6 sheets)

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 Analytes , DOE/RL-92-24, Rev. 4,

22 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

23 14) 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 (RDR/RAWP), DOE/RL-96-17,
26 Rev. 6, U.S. Department of Energy. Richland Operations Office, Richland, Washington.

gg 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers , Publication #32-54, 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
39 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 If), Publication #94-145,

34 Washington State Department of Ecofogy, Olympia, Washington.

35 18) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,

36 Olympia, Washington, <htips://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.

7 10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1. Human Health Evaluation Manual, Part A; Interim

gg Final, EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D.C.

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 RDR/RAWP

44 [(DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC

45 |173-340-740(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).

Calculation Description:

51 The subject calculations were performed on statistical and focused data from verification samples (Attachment 1) from the 600-301
5, |waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the buill-in spreadsheet
53 |functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/IRAWP

54 [(DOE-RL 2009b) is documented by this caiculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
55 (for this site.

57 |Methodology:

58 |The 600-301 waste site underwent statistical verification sampling at one decision unit (excavation) and two focused samples.
59 |Analytical results for ali sampling locations are summarized in the tables provided on sheet 3. Further information of the sample
60 |data quality is presented in the data quality assessment section of the associated RSVP.
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Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation SheetNo. 2 of 8

Summary (continued)

Methodology, continued:

For nonradioactive analytes with s50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which
includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those
data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL
was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2011) under
WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment for Superfund
(EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron,
magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in these
calculations.

All nonradionuclide data reported as being undetected are set to ¥ the detection limit value for calculation of the statistics
(Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the:
data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
before being included in the data set, after adjustments for censored data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data.
and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide smail data sets (n <
10). the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
software (Ecology 1993). Due to differences in addressing censored data between the ROR/RAWP

(DOE-RL 2009b}) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:

1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.

The RPD is calculated when both the primary value and either the duplicate or split value for a given analyte are above
detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-
determined for each analytical method and is listed in Table 2-1 of the SAP (DOE-RL 2003a) for certain constituents. All other
constituents will have their own pre-determined TDL's based on the laboratory and method used. Where direct evaluation of the
attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of
the RPD value was not performed. The RPD calculations use the following formula:

RPD =[ |M-S|/((M+S)/2)]*100
where, M = Main Sample Value S = Split (or duplicate) Sample Value

For quality assurance/quality controi (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified
at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
between the primary and duplicate/split result exceeds a control limit of 2 times the TDL, further assessment regarding the
usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
applicable RSVP.
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1 Summary (continued)
2 |Results: )
3 |The results presented in the tables that follow include the summary of the results of the 95%
4 1UCL and maximum calculations for the 600-301 excavation, focused samples, the WAC 173
5 |340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in rigk
6 |analysis and the RSVP for this site.
4 Relative Percent Difference
8 600-301 Statistical Sampling Results Summary * Results and QA/QC Analysis’
| Focused Duplicate
9 Analyte i Samples Units -Analyte Analysis
10 p 95% UCL | Maximum Maximum 600-301
11 [Antimony == - 0.353 | el mg/kg Aluminum  2.9% |
12 |Arsenic s 4.88 413 mg/kg Barium 1.0%
13 [Barium 633 = 790 mgrkg Calcium T 158% |
14 [Berylium - 0576 | —— | 0572 | mgkg | Chromium 03%
15 [Boron o 151 - T mg/kg Copper T 18%
16 E}admigm - e 0.139 .7—— gl 0.149 mgikg lron 1.3%
17 [Chromium 12.8 — 13.2 ~ mg/kg Magnesium I 1.1% i
18 [Cobait i | 719 | — 7.02 mgkg | Manganese 0.5%
19 [Copper B S, - 14.8 ma/kg Silicon 69% |
20 [Lead - 5.91 (== 23R mglkg Sodium 1.0%
21 |Manganese N ) 284 — 307 | mgkg | Vanadium 3.0%
22 [Mercury _f = 0.00922 00237 | mgkg | Zinc 2.1%
23 [Molybdenum 0607 | @ — 0537 mgikg Sulfate 256%
24 INickel - 26.3 . M2 _mglkg *RPD listed where result produced,
25 |Silver | | e (Y mgikg | based on criteria. If RPD not
26 |Vanadium o 52.4 L. 483 mg/kg required, no value is listed. The
27 |Zinc 509 | - 55.7 mg/kg significance of the reported RPD
28 |Chloride 414 ey 403 | mgkg | values, including values greater than
29 |Fluoride PN | 161 | - | 125 | mgkg 30%, is addressed in the data quality
30 |Nitrogen in nitrate 238 | - 28.1 mg/kg assessment section of the RSVP.
31 |Nitrogen in nitrate and Nitrite 397 | = ] 281 | mgkg |
32|Sulfate | 211 | == 35.3 mg/kg
33 |TPH - Motor Oil (high boiling) — o8 == 14 mg/kg
34 |TPH - Diesel Range == e 24 mg/kg
35 |3-Part Test Evaluation: 600-301
36 [95% UCL or maximum? >
37 |Cleanup Limit? YES
38 |> 10% above Cleanup Limit? NO
39 |Any sample > 2x Cleanup Limit? YES

40 ®The 95% UCL resuit or maximum value, depending on data censorship, as described in the
41 methodology section.

42 -- = not applicable

43 * = duplicate analysis not within control limits.

44 B = the analyte was detected in both the associated QC blank
45 and in the sample.

46 D = dilution

47 DE = direct exposure

48 EXC = excavation

49 GW = groundwater

50 J = estimate

51 MTCA = Mode! Toxics Control Act

52 N = spike sample recovery outside contro! limits

53 PQL = practical quantitation limit

54 Q = qualifier

55 QAJ/QC = quality assurance/quality control

56 RAG = remedial action goal

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

RESRAD = RESidual RADioactivity (dose model)
RPD = relative percent difference

RSVP = remaining sites verification package
SAP = sampling and analysis plan

TDL = target detection limit

TPH = total petroleum hydrocarbons

U = undetecled

UCL = upper confidence limit

VSP = visual sample plan

WAC = Washington Administrative Code
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Attachment to Waste Site Reclassification Forms 2013-129 Rev. 0
CALCULATION SHEET
Washington Closure Hanford
Originator J. D. Skoglie Date 10/24/13 i Calc. No. 0600X-CA-C0152 Rev. No. 0 )
Project 100-1U-2/6 Remediation Job No. 14655 e Checked N. K. Schiffern E]Z) Date __10/24/13
Subject 600-301 Waste Site Cleanup Verification 85% UCL Calculation Sheet No. 40f9
1 600-301 Statistical Calculations
2 Verification Data - 600-301 Waste Site Excavation _
3 Sample Sample | Sample Barium Beryllium Boron Cadmium Chromium Cobalt Copper Lead Manganese Molybdenum
4 Area Number Date mgkg [ Q PQL mg/kg | @ PQL mg/kg | Q PQL mgikg | Q@ | PaL | makg | Q PQL | mgikg [ Q| PaL mg/kg | Q] PaL mg/kg | Q| PQL mg/kg | Q] PQL | mg/kg | @ | PQL
5 VSP-1 J1IRWRO 9/5/13 483 | | 0.0982 [ 0.441% B | 00982 | 209 B 0982 | 0.107 B |00982| 924 | | 0147 | 486 | | 0147 | 115 y 0.295 433 | | 0324 208 | 0.196 0.407 B | 019 |
6 | Dubary | IRWT4 | 95113 478 00092 | 0430 | B | 00802 | 197 |B| 0982 | 0082 | U |00092| 027 T 0149 | 455 0149 | 113 0208 | 370 | | o037 | 207 0198 | 0323 | B | 0198
7 [ _VvSP2_ |JIRWR1| 9/5/13 36 | | 00973 | 0359 | B | 00973 | 0973 |U| 0673 | 00973 | U (00973 | 7.05 | | 0146 | 429 | 0.146 11.0 0202 | 273 | 0321 | 169 | | 0195 | 0264 | B | 0.195
8 VSP-3 J1IRWR2 9/5/13 512 | | 0.0983 0.502 _ﬁ_ 0.0983 | 203 B 0.983 0.146 B [ 00983 9.64 1 1 0147 | 571 | D 0.737 108 | ' 0295 | 482 'BD, 162 | 227 | | 0197 0.426 B | 0.197
9| vsP4 [JIRWR3| 9/513 59.0 0101 | 0537 1 0101 153 |B| 101 | 0107 | B | 0101 | 107 | 0151 | 676 | D | 0.75 115 0302 | 489 'BD 166 268 0202 | 0405 [ B 0202
10 VSP-5 JIRWR4 9/5/13 48 0.0929 0.474 H_ | 0.0929 1.85 B 0928 | 00929 | U | 0.0929 | 9.33 r__ | 0.139 586 | D 0.697 114 0279 | 362 BD 183 | 219 0.186 0.335 B | 0.186
11| _VSP-6 | JIRWR5| 9/513 448 | | 00999 | 0522 100998 | 127 (B 0999 | 0162 | B [00999]| 113 | 0150 | 712 | D | 0749 | 132 0.300 537 D] 165 zzsﬁ’k'_ [ 0.200 1.21 0.200
12 VSP-7 JIRWR6 9/5/13 75.3 ; 0.0976 | 0475 B | 00976 | 124 | B | 0976 | 0.0976 U (00976 ] 167 | | 0146 | 690 ; | 0146 ; 216 | 0203 | se9 | [ 0322 306 4 "_r_o_.]ss 0.378 B | 0.195
13 VSP-8 JIRWR7 9513 | 783 | | 0.0971 0.708 I 00971 | 148 B 0.971 0134 | B | 0.0971 128 | 0146 | 855 | D 0728 | 145 | = 0291 741 | D J 1.60 340 0.194 | 0.500 B | 0.194
14| vsP-9 |JIRWR8| 9r5113 745 0.0978 | 0.530 00978 | 133 |B| 0678 | 0148 | B (00978 147 | | 0147 | 731 | D | 0734 [ 204 | 0293 | 497 D 6 161 292 | 0196 | 0577 | B | 0.196
151 VSP-10 | JIRWRS 9/5/13 442 | | 0.0947 | 0.602 0.0947 | 0.947 _i 0.947 0169 | B [ 00947 | 9.05 | 0142 | 688 | D | O710 | 141 | = 0.284 3.99 BD| 156 o245 | 0.189 0497 | B | 0189
16| VvSP-11 | JIRWTO| 9/5113 434 | 0.0950 0.437 B | 00950 | 0950 | U | 0950 | 00950 | B | 00950 | 11.2 T | 0142 | 481 | | 0142 | 115 | | 0285 | 406 | 0313 239 | | 0190 | 0446 | B | 0.190
171 VSP-12 | JIRWT1 9/5/13 73.0 0.0940 0.648 0.0940 0.940 U 0.940 0.180 i B | 0.0940 127 I 0.141 7.46 D 0.705 15.7 . 0.282 7.88 D 1.55 311 | ] 0.188 0.508 B | 0.188
18
19 Statistical Computation Input Data . E
20 Sample Sample Sample Barium Beryliium Boron Cadmium Chromium Cobalt Copper Lead ) Manganese Molybdenum
21 Area Number Date rpgfk mg/k mg/kg mglk mg/kg mg/ke mag/kg : mgl/kg mg/kg mg/kg
22 VSP-1 {,:Rva\(I?gl 9/5/13 48.1 l 0436 I ! 2.03 0.0783 l 9.26 | 4.71 114 l 4.02 ! 208 —[ 0.365
23] vsP2 [JARWR1]| 95513 %6 | 0359 | [ 0487 | | | o.0487 I s 429 —— 11.0 273 | | 169 e 0.264 |
24 VSP-3 J1IRWR2 9/5/13 NCH 7 . 0502 | 203 | | | 0.146 ] 9.64 L o 5.71 | _tos8 s 482 } 221 | 0426 | |
25 VSP-4 J1IRWR3 9/5/13 59.0 1 0537 153 | 0.107 —l__ 107 | |66l B | f_ARES] (T A _ralgy i} | 2e8 | 0.405 ==
26 VSP-5 J1IRWR4 9/5/13 44.8 0474 | 1.8 | [ 0.0465 [ 933 | | Al 586E .o 114 | 3.62 219 | | | 033 | |
27 VSP-6 JIRWRS | 9/5/13 48 | | 0522 | . rer | 0162 | Ji S | ) . 13.2 i 537 - 1223] | 1.21 |
28 VSP-7 JIRWRE 9/5/13 75:30 ke r e 0.475 124 | 00488 | = 16.7 690 | 216 | | 5869 | o 306 | 0.378 |
29 VSP-8 JIRWR7 9/5/13 783 | 1 | 0.708 Py 148 | | 0.13d__1 g 128 | 855 | | 14.5 741 | 340 | 0.500 |
30 VSP-9 J1RWRS8 9/5/13 45 [ | ] 05% | | | 133 g - 0.148 14.7 731 | ) 204 L | S 497 j* | | 292 | 0577 |
31 VSP-10 | JIRWRS 9/5/13 442 iy j | 0.602 | 0474 | 0.169 | | 905 | 688 | | 141 | 3.99 | 245 || o497
32| VSP-11 JIRWTO 9/5/13 434 il | 0437 | | 0475 | | 0.0950 | 11.2 | 481 - 115 | 4.06 K P—— 239 0.446
33| VSP-12 | JIRWT1 9/5/13 73.0 0.648 I 0.470 0.180 ( 127 | 7.46 j 15.7 7.88 I 31 0.508 ]
34 Statistical Computations .
35 Barium Beryllium Boron Cadmium Chromium Cobalt Copper Lead' Manganese Molybdenum
L|arge data: se;(n = 103‘ Large data set (n 2 10), use L|arge data: se:’(n e 10I), Large data set (n 2 10), | Large data set(n 210), | Large data set (n 2 10), Llarge datal se;(n & 1O|)' Large data set (n 2 10), | Large data set (n 2 10), Llarge dateln se(tj(n =HE),
36 95% UCL based on Grlna U I, MTCAStat lognormal g SO T OrHi, use MTCAStat normal | use MTCAStat lognormal | use MTCAStat lognormat Lognormalanclionma use MTCAStat lognormal | use MTCAStat lognormal [ 2Jnogne i) gl
distribution rejected, use ] distribution rejected, use pii— = T distribution rejected, use e e o distribution rejected, use
a0 distribution. 5 distribution. distribution. distribution. = distribution. distribution. A
z-statistic. z-statistic. z-statistic. z-statistic.
7y N (7 e R | ! 12 [ 12 ) 12 | | 1 12 2L, 120§ 12 } T2 i [—
38| %<Detectionfimi] 0% | _ % | 33% T 25% 0% e 0% | 0% | 0% 0% | )
K1t} ___Mesan 56.1 0.519 B 1.22 - 0.114 112 | 6.36 13.9 4.95 I 1 254 | 0493 | |
40 Standard deviation]  15.1 0.0969 061t | | 0.0496 I 268 | 1.29 | 3.66 | 150 [ | | 501 [ | 0242 =
41 95% UCL on mean 633 | 0576 | T 0.139 | 28 o e 7.19 ! s W NSV 591 | 284 i 0.607 gy
42 Maximum value] 78.3 | | 0.708 209 | 1 0.180 16.7 f 8.55 | 216 | | 788 | 340 | 1.21 !
Most Stringent Cleanup Limit for : . - ; ’ :
43 nonradionuclide and RI:nG1 tlykp(; 200  GW Protection |  1.51 Gpvr‘gf‘egi';’? 320  GW Protection | 0.81 Gpvr‘f)ﬁ‘a;';’ﬁ' 18.5 Gpvxf;ggi' 157  GWProtection| 220 Prgg:gon 102 C;Vr‘gf; ;‘;’ﬁ' 512 Gpvyoég;;:r 8 Pm‘;"c"ﬁon
gikg . -
44 WAC 173-340 3-PART TEST
45 95% UCL > Cleanup Limit? NO ~ NA NO NA NA NA NA NA NA NO
46 > 10% above Cleanup Limit?| NO T NA ~_NO smsal | NA = NA - NA < NAT T NA NA NO
47 Any sample > 2X Cleanup Limit? NO NA NO - NA NA NA NA NA NA NO
Because all values are below| Because all values are The data set meets the 3- | Because all values are Because all values are Because all values are Because all values are Because all values are Because all values are |The data set meets the 3-
48 WAC 173-340 Compliance? background (132 mg/kg) the | below background (1.51 part test criteria when below background (0.81 { below background (18.5 | below background (15.7 | below background (22.0 | below background (10.2 | below background (512 part test criteria when
; WAC 173-340 3-part testis |mg/kg) the WAC 173-340 3-| compared to the most | mg/kg) the WAC 173-340 | mg/kg) the WAC 173-340 | mg/kg) the WAC 173-340 | mgfkg) the WAC 173-340 [ mg/kg) the WAC 173-340 | mg/kg) the WAC 173-340 | compared to the most
not required. part test is not required. stringent RAG. 3-part test is not required. | 3-part test is not required. | 3-part test is not required. | 3-part test is not required. 3-part test is not required. | 3-part test is not required. stringent RAG.
49
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Attachment to Waste Site Reclassification Form 2013-129

CALCULATION SHEET

Date 10/24/13

Job No. 14655

Calc. No. 0600X-CA-C0152

Checked N. K. Schiffern ﬂQ

Rev. No. (C) -
Date _ 10/24/13
Sheet No. 50f9

Nitrogen in Nitrate and

TPH - motor oil (high

Nitrite

Sample Sample Sample Nickel Vanadium Zinc Chloride Fluoride Nitrogen in Nitrate Nitrite Sulfate beiling
Area Number Date mglkg | Q PQL mgkg [ Q | PQL mgkg | Q PQL mgkg | Q| PQL | maka [ Q PQL mgikg [ Q| PaL mgikg | Q] PQL mglkg [ Q] PaL ughkg | @ | PQL
VSP-1 JIRWRO [  9/5/13 894 | 0.147 369 | 1 00982 | 327 0393 | 732 | | 0672 240 | 0.331 304 | J | 0331 j 206 | 0172 402 | | 133 | 6340 | J | 2170
Dj’f;ifltso(’f JIRWT4 | 9/5/13 8.57 0.149 358 *1 0.0992 334 0.397 7.84 ‘ 0.661 199 | 0.326 2.85 J | 0.326 * 189 | 0.170 520 | 1.31 6870 2160
, e a—— — SE— - SUSISEDVINEI S— | S ——— T T — —e SEURRIN VAU U -
VSP-2  [JIRWRt| 9/5/13 8.28 | _0.146 308 | 0.0973 232 | 0389 | 115 | gj 0675 | 0756 | B [ 0333 | 105 4 | 0333 | 0549 ﬁﬁi_;qu,_ | 536 | 1.34 3640 | J | 2170
vsP-3  [JIRWR2| g/513 | 108 _f 0147 | 437 | D | 0492 | 937 'D 197 | 181 B | 0673 [ 187 | 0.332 260 | J | 0332 [ 178 | 0170 | B0 [ 1.34 7340 2170
VSP-4 | JIRWR3| 9/5/13 9.67 0451 48.2 D 0504 | 519 D| 202 201 | B | 069 0.966 | B | 0.340 2.07 J | 0340 144 | | 0172 | 662 1.37 [ 7100 1 2210
VSP-5 |JIRWR4 | 9/5/13 919 i’ 0.139 454 | D | 0.465 334 D] 18 | 135 +_Bf 0.674 1.73 L - 0332 | 1.20 J | 0332 | 0676 | | 0471 | a4 ] 134 4360 J | 2180
VSP-6 | JIRWR5| 9/5/13 813 | 0.150 48.1 D 0.499 356 D 200 | 1.3 | B 1.80 0332 | 0775 ' JB| 0332 | 0465 | B| 0171 | 435 134 | 3690 | J | 2180 |
VSP-7 | JIRWRGS| 9/5/13 145 [ 0.146 43.5 | 0.0976 39.1 | 0390 | 223 | _1.28 0.332 0.566 | JB | 0.332 0.167 BJ( 0160 | 250 134 | 2920 | J | 2170
VSP-8 | JIRWR7| 9/5/13 12.0 } 0.146 | 605 [ D | 0485 | 450 D | 194 | 295 100 | | 0327 | 315 | J 0327 | 244 | | 0162 7.38 | 1.32 6990 | | 2180
VSP-9 | JIRWR8]| 9/5/13 132 0.147 51.1 D | 0489 419 D] 19 | s514 | 1.24 | 0.332 075t JB| 0332 | 0330 |[B| 0171 10.9 134 | 4180 _7___J_I_g1_7_o__
VSP-10 | JIRWRO| 9/5/13 9879 0142 | 590 } D 0474 | 387 ' D 189 | 336 | 0661 Q@@H 0326 | 0453 | JB| 0326 | 0.156 U| 0.156 275 B 131 | 3120 [ J | 2170
VSP-11 | JIRWTO [ 9/5/13 855 0142 367 | 0.0950 311 0.380 0922 | B | 0672 | 0859 | B | 0.331 0.565 | JB | 033t 0166 | U | 0.166 1.98 B, 133 2840 | J | 2170
VSP-12 | JIRWT 9/5/13 11.3 0.141 560 | D 0.470 428 1D 1.88 0970 | 8 | 0674 135 | | 0332 0616 | JB| 0332 0.168 U| 0168 5.13 | 134 5480 J | 2170
Statistical Computation Input Data
Sample Sample Nickel Vanadium Zinc Chloride |, Fluoride Nitrogen in Nitrate | Nitrogen I!‘ Nltrate ang Sulfate LU mo.tc?r aif (fugh
Sample Nitrite boiling)
Area Number Date _mglkg mg/kgv ) mg/kg mglkll mg/kg mg/kg mg/kg Tglkg ug/kg
VSP-1 JJ 11';\43/\/'_?&/ 9/5/13 8.76 [ | 36.4 331 L | 7.58 | 2.20 ' 295 1.98 46.1 l ] 6605
VsP2 |JiRWR1| o3 | 828 | | | 308 7 - R 0756 | 05 1 0.549 53 | | 3640 =
VSP-3 | JIRWR2| 9/5/13 108 | RN | o 1 181 | 157 | o 280 | 178 | 810 | ol 70 | |
VSP-4 | JIRWR3| 9/5/13 967 | | 482 | 519 [ 201 | | 0.966 ;: - ] 207 1§ 144 | | .l 662 | | 7100 -
VSP-5 JIRWR4 9/5/13 - 919 | I g 454 | 334 ff { 1 135 i ) } 173 | 120 | | | 0676 _LJL# N 434 | | 4360
VSP-6 | JIRWR5| 9/5/13 81.3 '*jﬁ 48.1 356 || 113 | f— 1.80 | o775 | | o0aes | | 435 { 3690
VSP-7 | JIRWR6| 9/5/13 145 T ) 435 1 39.1 . 223 ] | 128 | 0.566 | - 0167 | | 25 2820 | |
VSP-8 | JIRWR7 | 9/5/13 12~0_,l o 60.5 | 450 { . M|E2795L T 100 |1 eas | ] 244 7.38 | 6990 B
VSP-9 |JIRWR8| 9/5113 | 132 | BRSO ] 41.9 514 124 | _Q._75_1_T ] 0330 10.9 L | 4180
VSP-10 [ JIRWR9 | 9/5/13 979 \ 1 590 38.7 3.36 0686 | 0453 | | | o.0780 | 275 3120 | A
VSP-11 [JIRWTO| 9/5113 | 955 | | | 387 [T—— 311 | 0.922 g 0859 | 0.565 | 0.0830 - 198 | | 2840 | —
VSP-12 [ JIRWT1 | 9/5/13 13 | | 56.0 42.8 | 0970 | 1.35 | 0.616 0.0840 B 5480 | !
Statistical Computations
Nickel Vanadium Zinc Chloride Fluoride Ritrogen'in Niate 7 ~eden nNitetand Sulfate ik <imoter eilihigh

boiling)

95% UCL based on

Large data set (n 2 10),
lognormal and normal
distribution rejected, use

Large data set (n 2 10), use
MTCAStat lognormal

Large data set (n 2 10).
lognomai and normal
distribution rejected, use

Large data set (n 2 10),
use MTCAStat lognormal

Large data set (n 2 10),
use MTCAStat lognormat

Large data set {n = 10},
use MTCAStat lognormal

Large data set (n 2 10),
use MTCAStat lognormal

Large data set (n = 10),
fognormal and normai
distribution rejected, use

Large data set (n 2 10),
use MTCAStat lognormal

i distribution. % distribution. distribution. distribution. distribution. 3 distribution.
Z-statistic. 2-statistic. z-statistic.
N 12 1 12 12 } 12 12 ] ] 12| 12 12 12 [
- — e ———— - S— + } ~ B = = — - S
: o<Deteciontmt] 0% | | [ o || | ow [ "1 oe | | | o | ' — - e e
— ~ Mean| 165 | 466 g b @25 T Lo 1 256 ! - S . 140 t [ . - 0.839 | 107 | 4855 —
‘Standard deviation| 205 | T 1 821 T | 17.7 T 20 | o4ss | | T . 0.841 — 2 | 1747 i
95% UCL on mean|  26.3 7L 52.4 50.9 ! 414 1.61 J 238 : 397 | | 211 6071 | L
SR - —— S et - + = ————— =" = o = 1 St YOS L e Atk ek
Maximum value] 813 | | 605 | | 93.7 [ 7.84 2.40 315 | 244 | | 52.0 { 7340 |
Most Stringent Cleanup Limit for | DE, GW &
nonradionuclide and RAG type| 191  GW Protection | 851  GW Profection | 678  Rier Protection| 25000, S | 95  GWProtection| 1000 GWProtection| 1000 o S 1 25000 GW Protection| 200900 River
(mg/kg) unless noted otherwise s Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit? YES B NA . NO | — NA i ~NA -y, NA _ NA | NA A _NO .
> 10% above Cleanup Limit? ____NO B NA 10 e - NA NA o NA NA _ﬁﬂ NA - NO i
Any sample > 2X Cleanup Limit? YES NA NO NA NA NA NA NA NO

WAC 173-340 Compliance?

A detailed assessment will
be performed. The data set
meets the 3-part test criteria
when compared to the direct

exposure RAG.

Because all values are
below background (85.1
mg/kg) the WAC 173-340 3-
part test is not required.

The data set meets the 3-
part test criteria when
compared to the most

stringent RAG.

Because all values are
below background (100
mgikg) the WAC 173-340
3-part test is not required.

Because all values are
below background (2.81
mg/kg) the WAC 173-340
3-part test is not required.

Because all values are
below background (11.8
mg/kg) the WAC 173-340
3-part test is not required.

Because all values are
below background (11.8
mg/kg) the WAC 173-340
3-part test is not required.

Because all values are
below background (237
mgtkg) the WAC 173-340
3-part test is not required.

The data set meets the 3-

part test criteria when

compared to the most
stringent RAG.
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0
, CALCULATION SHEET
Washington Closure Hanford
Originator J. D. Skoglie Date 10/24/13 Calc. No. 0600X-CA-C0152 Rev. No. 0
Project 100-1U-2/6 Remediation Job No. 14655 Checked N. K. Schiffern /) Date  10/24/13
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation Sheet No.  60f9
Ecology Software (MTCAStat) Results, 600-301 Waste Site
1 DATA 1D Barium 95% UCL Calculation DATA iD Beryllium 95% UCL Calculation DATA D Boron 95% UCL Calculation
~J1RWRO/ JIRWRO/ J1IRWRO/
2 481 JIRWT4 0.436 JIRWT4 2.03 JIRWT4
3 36.6 JIRWRA1 0.359 J1RWR1 0.487  J1RWR1
4 51.2 JIRWR2 Number of samples Uncensored values 0.502 J1IRWR2 Number of samples Uncensored values 2.03 J1IRWR2 Number of samples Uncensored values
5 59.0 JIRWR3 Uncensored 12 Mean 56.1] 0.537 J1IRWR3 Uncensored 12 Mean 0.519 1.53 JIRWR3 Uncensored 12 Mean 1.22
6 448 JIRWR4 Censored Lognormal mean 56.2| 0.474 J1RWR4 Censored Lognormal mean 0.520 1.85 JIRWR4 Censored Lognormal mean 1.27
7 448 JIRWRS  Detection limit or PQL Std. devn. 15,1} 0.522 JIRWRS  Detection limit or PQL Std. devn. 0.0969 1.27 JIRWRS Detection limit or PQL Std. devn. 0.611
8 753 JIRWRE Method detection limit Median 49.6] 0475 JIRWR6  Method detection limit Median 0.512 1.24 JIRWRS Method detection limit Median 1.30
9 783 JIRWR7 TOTAL 12 Min. 36.6] 0.708 JIRWR7 TOTAL 12 Min. 0.359 1.48 JIRWR? TOTAL 2 Min. 0470
10 745 JIRWRS Max. 78.3] 0530 J1IRWRS Max. 0.708 1.33 J1IRWRS Max. 2.03
1 442 JIRWR9 0.602 JTRWR9 0474  JIRWR9
12 43.4 JIRWTO 0.437 JIRWTO 0.475 JIRWTO
13 73.0 JIRWT1 0.648 JIRWTH1 0.470 JIRWT1
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.899 r-squared is:  0.875 r-squared is: 0.975 r-squared is: 0.963 r-squared is: 0.827 r-squared is: 0.893
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Use tognormal distribution. Reject BOTH iognotmal and normal distributions.
18
19 UCL (based on Z-statistic) is 63.3 UCL (Land's method) is 0.576 UCL (based on Z-statistic) is 1.51
20
21 DATA 1D Cadmium 95% UCL Calculation DATA D Chromium 95% UCL Calculation DATA 1D Cobalt 95% UCL Calcufation
JIRWRO/ JIRWRO/ JIRWRO/
22 0.0783 J1IRWT4 9.26 JIRWT4 4.71 JIRWT4
23] 0.0487 JIRWRt1 7.05 JTIRWRA1 4.29 JIRWR1
24 0.146 JIRWR2 Number of samples Uncensored values 9.64 J1IRWR2 Number of samples Uncensored values 571 JIRWR2 Number of samples Uncensored values
25 0.107 JIRWR3 Uncensored 12 Mean 0.114 10.7 JTIRWR3 Uncensored 12 Mean 1.2 6.76 JIRWR3 Uncensored 12 Mean 6.36
26| 0.0465 J1IRWR4 Censored Lognormal mean 0.116] 9.33 JIRWR4 Censored Lognormai mean 11.2 5.86 JIRWR4 Censored Lognormal mean 6.38
27 0.162 JIRWRS Detection limit or PQL Std. devn.. 0.0496 113 JIRWRS  Detection limit or PQL Std. devn. 2.68 7.12 JIRWRS Detection limit or PQL Std. devn. 1.29
28] 0.0488 J1IRWR6  Method detection limit Median 0.121 16.7 JIRWR6  Method detection timit Median 11.0 6.90 JIRWR6 Method detection limit Median 6.82
29 0.134  JIRWR7 TOTAL 12 Min. 0.0465 12.8 JIRWR7 TOTAL 12 Min. 7.05 8.55 JIRWR7 TOTAL 12 Min. 4.29
30 0.148  J1IRWRS Max. 0.180 147 JIRWRS Max. 16.7 7.31 JIRWRS Max. 8.55
31 0.169  JIRWRS 9.05 J1IRWRY 6.88 JIRWR9
32| 0.0950 JIRWTO 11.2 JIRWTO 4.81 JIRWTO
33 0.180 JIRWT1 12.7 JIRWT1 7.46 JIRWT1
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.885 r-squared is: 0.930 r-squared is: 0.972 r-squared is:  0.951 r-squared is: 0.932 r-squared is:  0.950
36 Recommendations: Recommendations: Recommendations:
37 Use normal distribution. Use lognormal distribution. Use lognormal distribution.
38
39 UCL (based on t-statistic) is 0.139 UCL (Land's method) is 12.8 UCL (Land's method) is 7.19
40
41 DATA ID Copper 95% UCL Calculation DATA 1D Lead 95% UCL Calculation DATA D Manganese 95% UCL Calculation
JIRWRO/ J1IRWRO/ JIRWRO/
42 1.4 JIRWT4 4.02 JIRWT4 208 JIRWT4
43 11.0 JIRWR1 2.73 JIRWR1 169 J1IRWRA1
44 10.8 JIRWR?2 Number of samples Uncensored values 4.82 JIRWR2 Number of samples Uncensored values 227 JIRWR2 Number of samples Uncensored values
45 115 JIRWR3 Uncensored 12 Mean 139 4.89 JIRWR3 Uncensored 12 Mean 4.95 268 JIRWR3 Uncensored 12 Mean 254
46 11.4 JIRWR4 Censored Lognormal mean 13.9] 3.62 JIRWR4 Censored Lognormal mean 4.97 219 JIRWR4 Censored Lognormal mean 254
47 13.2 JIRWRS  Detection fimit or PQL Std. devn. 3.66 5.37 JIRWRS  Detection limit or PQL Std. devn. 1.50 223 JIRWR5 Detection limit or PQL Std. devn. 50.1
48 216 JIRWR6E  Method detection limit Median 12.4 569 JIRWR6  Method detection limit Median 4.86 306 JIRWRE Method detection limit Median 242
49 14.5 JIRWR7 TOTAL 12 Min. 10.8 7.41 JIRWR7 TOTAL 12 Min. 273 340 JIRWRY? TOTAL 12 Min. 169
50 20.4 JIRWRS Max. 216 497 J1IRWRS Max. 7.88 292 JIRWRS Max. 340
51 14.1 JIRWRS 3.99 JIRWRS 245 JIRWRSY
52 11.5 JIRWTO 4.06 JIRWTO 239 JIRWTO
53 15.7 JIRWT 1 7.88 JIRWT1 311 JIRWT1
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.848 r-squared is:  0.801 r-squared is: 0.962 r-squared is:  0.925 r-squared is: 0.969 r-squared is: 0.970
56 Recommendations: Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (based on Z-statistic) is 15.7 UCL (Land's method) is 5.91 UCL (Land's method) is 284
60
Remaining Sites Verification Package for the 600-301 Waste Site A-9
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Remaining Sites Verification Package for

Washington Closure Hanford

Attachment to Waste Site Reclassification Form 2013-129

CALCULATION SHEET

Originator J D. Skoglie Date 10/24/13 Calc. No. 0600X-CA-C0152 Rev. No. 0
Project 100-1U-2/6 Remedialior o JobNo._ 14655 Checked N_K_Schifem N\ Date 102413 _
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation - o SheetNo. 70of9

Ecology Software (MTCAStat) Resuits, 600-301 Waste Site
DATA D Molybdenum 95% UCL Calculation DATA 1D Nicke! 95% UCL Calculation DATA D Vanadium 95% UCL Calculation
JIRWRO/ JIRWRO/ JTRWRO/
0.365 JIRWT4 876 JIRWT4 36.4 JIRWT4
0.264 JIRWR1 8.28 JIRWR1 30.8 JIRWR1
0.426 JIRWR2 Number of samples Uncensored values 10.8 JIRWR2 Number of samples Uncensored values 437 JIRWR2 Number of samples Uncensored values
0.405 JIRWR3 Uncensored 12 Mean 0.493 9.67 JIRWR3 Uncensored 12 Mean 16.5 48.2 JIRWR3 Uncensored 12 Mean 46.6
0335 JIRWR4 Censored Lognormal mean 0430 919 JIRWR4 Censored Lognormal mean 1500 454 JIRWR4 Censored Lognormal mean 46.7
1.21 JIRWRS Detection limit or PQL Std. devn. 0.242 813 J1IRWRS  Detection limit or PQL Std. devn. 205 48.1 JIRWRS Detection limit or PQL Std. devn. 9.21
0.378 JIRWRS6 Method detection limit Median 0.436 145 JIRWR6  Method detection fimit Median 10.3 43.5 JIRWRE Method detection limit Median 46.8
0.500 JIRWRY TOTAL 12 Min. 0.264 12.0 JIRWR7 TOTAL 12 Min. 8.28] 605 JIRWRY TOTAL 12 Min. 30.8
0.577 JIRWRS Max. 1.21 13.2 JIRWRS8 Max. 81.3] 511 JIRWRS Max. 60.5]
0.497 JIRWRSY 9.79 JIRWR9 59.0 JIRWRS
0.446 JIRWTQ 9.55 JIRWTO 36.7 JIRWTO
0.508 JIRWT1 1.3 JIRWT1 56.0 JIRWT1
Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
r-squared is. 0.845 r-squaredis: 0.647 r-squared is: 0.554 r-squared is: 0.376 r-squared is: 0.964 r-squaredis;  0.977
Recommendations: Recommendations: Recommendations:
Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
UCL (based on Z-statistic) is 0.607 UCL (based on Z-statistic) is 26.3 UCL (Land’s method) is 524
DATA ID Zinc 95% UCL Calculation DATA D Chloride 95% UCL Calculation DATA 1D Flouride 95% UCL Calculation
JIRWRO/ JIRWRO/ JIRWRO/
33.1 JIRWT4 7.58 JIRWT4 2.20 JIRWT4
23.2 JIRWR1 1.15 JIRWR1 0.756 JTIRWR1
93.7 JIRWR2 Number of samples Uncensored values 1.81 JIRWR2 Number of samples Uncensored values 1.57 JIRWR2 Number of samples Uncensored values
519 JIRWR3 Uncensored 12 Mean 42.5 2.01 JIRWR3 Uncensored 12 Mean 2.55] 0.966 JIRWR3 Uncensored 12 Mean 1.29
33.4 JIRWR4 Censored Lognormal mean 42.4 1.35 JIRWR4 Censored Lognormal mean 2.55 1.73 J1IRWR4 Censored Lognormal mean 1.28
356 JIRWRS Detection limit or PQL Std. devn. 17.7 1.13 JIRWRS5  Detection limit or PQL Std. devn. 2.01 1.80 JIRWRS Detection limit or PQL Std. devn. 0.465
39.1 JIRWR6 Method detection limit Median 389 223 JIRWR6  Method detection limit Median 1.91 1.28 J1IRWR6 Method detection limit Median 1.26
450 JIRWR? TOTAL 12 Min. 232 295 JIRWR7 TOTAL 12 Min. 0.922 1.00 JIRWR7 TOTAL 12 Min. 0.686
41.9 JIRWRS Max. 93.7 514 JIRWRS8 Max. 758 1.24 JIRWRS Max. 2.20}
38.7 JIRWR9 3.36 JIRWRS 0.686 JIRWRS
311 JIRWTO 0.922 JIRWTOQ 0.859 JIRWTO
42.8 JIRWT1 0.970 JIRWT1 1.35 JIRWTA1
Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
r-squaredis: 0.868 r-squared is:  0.702 r-squared is: 0.944 r-squaredis: 0.787 r-squared is: 0.983 r-squaredis:  0.962
Recommendations: Recommendations: Recommendations:
Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
UCL (based on Z-statistic) is 509 UCL (Land’s method) is 4.14 UCL (Land’s method) is 1.61
DATA iD Nitrogen in Nitrate 95% UCL Calculation DATA D Nitrogen in ntirate and nitrite 95% UCL Calculation DATA D Sulfate 95% UCL Calculation
JIRWRO/ JIRWRO/ J1IRWRO/
2.95 JIRWT4 1.98 JIRWT4 46.1 JIRWT4
1.05 JIRWR1 0.549 J1IRWR1 5.36 JIRWR1
2.60 JIRWR2 Number of samples Uncensored values 1.78 J1IRWR2 Number of samples Uncensored values 8.10 JIRWR2 Number of samples Uncensored values
2.07 JIRWR3 Uncensored 12 Mean 1.40 1.44 JIRWR3 Uncensored 12 Mean 0.839 6.62 JIRWR3 Uncensored 12 Mean 10.7
1.20 JIRWR4 Censored Lognormal mean 1.42] 0.676 J1RWR4 Censored Lognormal mean 1.03 434 J1IRWR4 Censored Lognormal mean 10.3
0.775 JIRWR5 Detection limit or PQL Std. devn. 1.01} 0.465 JIRWRS  Detection limit or PQL Std. devn. 0.841 4.35 JIRWRS Detection limit or PQL Std. devn. 127
0.566 JIRWR6 Method detection limit Median 0913} 0.167 JIRWR6  Method detection limit Median 0.507 25.0 JIRWR6 Method detection limit Median 5.99
3.15 JIRWRY7 TOTAL 12 Min. 0.453 2.44 JIRWR7 TOTAL 12 Min. 0.0780 7.38 JIRWR7 TOTAL 12 Min. 1.98
0.751 JIRWRS Max. 3.15) 0.330 JIRWRS Max. 2.44 10.9 JIRWRS Max. 46.1
0.453  JIRWRS 0.0780 J1RWRS9 275 JIRWRS
0.565 JIRWTO 0.0830 JIRWTO 1.98 JIRWTO
0.616 JIRWT1 0.0840 J1IRWT1 513 JIRWT1
Lognormal distribution? Normal distribution? L.ognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
r-squared is; 0.913 r-squared is:  0.836 r-squared is: 0.931 r-squared is:  0.856 r-squared is: 0.925 r-squared is:  0.630
Recommendations: Recommendations: Recommendations:
Use lognormal distribution Use lognormal distribution. Reject BOTH lognormal and normat distributions.
UCL {Land's method) is 2.38 UCL (Land's method) is 3.97 UCL (based on Z-statistic) is 213
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Washington Closure Hanford %
Originator J. D. Skoglie
Project 100-1U-2/6 Remediatioh
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation

Attachment to Waste Site Reclassification Form 2013-129

CALCULATION SHEET

Ecology Software (MTCAStat) Results, 600-301 Waste Site

1 DATA
2 6605
3 3640
4 7340
5 7100
6 4360
7 3690
8 2920
9 6990
10 4180
11 3120
12 2840
13 5480
14
15
16
17
18
19
20

ID

J1IRWRO0/

JIRWT4
JIRWR1
JIRWR2
JIRWR3
JIRWR4
J1IRWRS
JIRWR6
JIRWR7
JTIRWRS
JIRWRS
JIRWTO
JIRWT1

TPH - Motor Oil (high boiling) 95% UCL Calculation

Number of samples

Uncensored 12

Censored
Detection limit or PQL
Method detection limit

TOTAL 12

Lognormal distribution?
r-squared is: 0.921
Recommendations:

Use lognormal distribution.

UCL (Land's method) is

Uncensored values

Mean

Lognormal mean

Std. devn.
Median
Min.

Max.

Normal distribution?

r-squared is:

6071

0.897

4855
4884
1747
4270
2840
7340

Remaining Sites Verification Package for the 600-301 Waste Site

Date 10/24/13
Job No.. N 14655

Calc. No. 0600X-CA-C0152
Checked N. K. Schiffern y\y

Rev. No.
Date
Sheet No.

0

10/24/13
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

CALCULATION SHEET
Washington Closure Hanford m
Originator J. D. Skoglie Date 10/24/13 Calc. No. 0600X-CA-C0152 Rev.No. 0
Project 100-1U-2/6 Remediation Job No. 14655 Checked N. K. Schiffem {1 Date 10/24/13
Subject 600-301 Waste Site Cleanup Verification 95% UCL Calculation _ ' ) Sheet No. 90f9
1 Duplicate Analysis - 600-301
2 | Sampling | Sample Sample Aluminum Barium Beryllium Boron Calcium Chromium Cobalt Copper Iron
3 Area Number Date mglkg | Q PQL mgkg | Q| PaL magkg | Q PQL mgikg | Q PQL mg/kg | Q PQL mg/kg | Q PQL mg/kg | Q| PaL mg/kg | Q PQL mg/kg | Q PQL
4 VSP-1 J1IRWRO 9/5/13 4810 668 48.3 0.0982 | 0441 | B | 0.0982 2.09 B 0982 | 4720 | * 7.86 9.24 0.147 4.86 0.147 11.5 0.295 15000 7.86
Gl Djf;cv?goor JIRWT4 9/5/13 4950 6.75 47.8 0.0992 0.430 B | 0.0992 1.97 B 0.992 4030 g 7.94 9.27 0.149 4.55 0.149 113 0.298 14800 7.94
6 Analysis:
7 TDL 5 2 0.2 2 100 1 2 1 5
8 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) |
9 | Duplicate Both >5xTDL? Yes (calc RPD) B Yes {(calc RPD) | No-Stop (acceptable) | No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) Yes {calc RPD) Yes (calc RPD)
10| Analysis RPD 2.9% 1.0% 15.8% 0.3% 1.8% 1.3%
11 Difference > 2 TDL?_ Not applicable Not applicabte No - acceptable No - acceptable d Not applicable Not applicable No - acceptabie Not applicable Not applicable
12
13 Duplicate Analysis - 600-301 i
14| Sampling HEIS Sample Lead Magnesium Manganese Molybdenum Nickel Potassium Silicon Sodium Vanadium
15 Area Number Date mg/kg [ Q PQL mgkg | Q| PaL mgkg [ Q] PaL mgkg | @ [ PaL mgikg | Q PaL mg/kg [ Q PQL mg/kg [ Q] PaQL mglkg | Q PQL mg/kg | Q PQL
16 VSP-1 J1IRWRO 9/5/13 4.33 0.324 | 3670 835 | 208 | | 0196 | 0407 | B | 0.196 | 8.94 | 0147 | 970 6.28 279 | JUN 1.47 297 J'r__ 6.87 36.9 0.0982 |
17 D;"ﬂgcv?,;aom JIRWT4 9/5/13 3.70 0.327 3710 8.43 207 | 0.198 0.323 B 0.198 857 0.149 1030 6.35 299 iJN 1.49 300 ] 6.94 35.8 0.0992
18 Analysis: N .
19 TDL 5 75 | 5 2 g 4 ) b 400 2 50 2.5
20 Both > PQL? Yes (continue) _ __Yes (continue) fR Yes (continue) Yes (continue) Yes (continue} | ~ Yes (continue}] |  Yes (continue) Yes (continue) | Yes {continue)
21) Duplicate Both >6xTDL? No-Stop (acceptable) | Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) |  No-Stop (acceptable) | No-Stop (acceptable) Yes (calc RPD) | Yes {calc RPD) | Yes (calc RPD)
22| Analysis RPD 1.1% 0.5% 6.9% 1.0% 3.0%
23 s Difference > 2 TDL? No - acceptable Not applicable ) Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not applicable Not applicable
24
25 Duplicate Apalysis - 600-301
§ ; e . n—— Nitrogen in Nitrate and Phosphorous in TPH - motor oll (high
26 Sampling HEIS Sample Zinc Chloride Fluoride Nitrogen in Nitrate | Nitrite Phosphate Sulfate boiling)
20! Area Number Date mg/k Q PQL mgkg |Q| PaQL mglkg | Q PQL mglkg | Q PQL mglkg | Q] PaL mgkg | Q PQL mg/kg | Q| PQL uglkkg [ Q@ | PaL
28 VSP-1 JIRWRO 9/5/13 32.7 | 0393 732 | | 0672 240 ~0.331 3.04 J | 0331 | 206 . 0.472 0815 |JB| 0672 | 402 133 6340 J 2170
29 Dj‘f&ff/‘so"f JIRWT4 | 9/5/13 33.4 L 0.397 7.84 0.661 1.99 0.326 285 | J | 0326 1.89 1 0.170 1.01 | JB | 0661 52.0 1.31 6870 I 2160
30 Analysis: ‘
31 TDL 1 2 5 0.75 0.75 10 5 5000
32 Both > PQL? _ Yes (continue) Yes (continue) |  Yes (continue) | Yes({continue) Yes [continue) Yes (continue) Yes (continue) | _Yes (continue)
33| Duplicate Both >5xTDL? Yes (calc RPD) No-Stop (acceptabie) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) |  Yes (calc RPD) No-Stop (acceptable)
341 Analysis RPD 214% ) ) 25.6%
35 Difference > 2 TDL? Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No - acceptable
36

Remaining Sites Verification Package for the 600-301 Waste Site A-12
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

Altachment 1. 600-301 Waste Site Verification Sample Results (Metals)

Sample HEIS Sample Copper Iron Lead Magnesinm | Munganese
Location Number | Date | mgkg | Q] POL | mgkg | Q | PQL [mgks| Q ] POL mg/k;l I POL | mykg [ O [ PGL
VSP-1 JIRWRO | 9/5/13 s | 1 0295 | 5000 | 786 | 433 | 1032 ] 3670 | | 835 [ 208 I8 0.196
Duplicate of [ oowra [ o5y | nis | [ 0298 | 14800 | 794 | 370 0327 | 3710 843 | 207 ! 0.198
JIRWRO o e i | M [P o 4 ) o ol | ey
VSP-2 JIRWRI | 9/5/13 1.0 | 0292 fr2e00 | ) 78 [ 273 ] 0321 | 3030 827 | 169 0.195
VSP-3 JIRWR2 | 9/5/13 | 108 | | 0295 | 16300 | | 786 [ 482 | BD | 162 | 4000 | | 836 | 227 | 0.197
VSP-4 JRWR3 [ 9513 | 115 | 0302 | 18200 | | %07 | oawy } BD | Le6 | 3760 857 | 28 | 0202
VSP-5 JIRWRA | 9513 14 | | 0279 | 16500 | 743 {362 | BD | 1sa | a0 | [ 790 [ 29 1 o186
VSP-6 1RWRS | 9/5/13 132 | j_o.s_uo__lsqu‘ | 799 | 537 1o | 165 | 4370 | | 849 [ 223 [ 0.200_
VSP-7 JIRWR6 | o513 | 216 0293 | 18900 | 750 | 569 | B 0322 | 6390 8.29 306 0.195
VSP-8 JIRWR? | 9513 | 145 | L 0.291 | 23100 5197 741 | b 160 | 4520 | | 825 [ 30 | 0.194
VSP-9 JIRWRS [ 9/513 | 204 0.293 | 19100 7.82 97 r; D 161 | s300 | | 831 292 | | 01%
VSP-10 JIRWRO | 9/5/13 14.1 0284 [ 20700 TSR __;.gq BD | 156 {__41:0 1 %05 | 245 0.189
VSP-11 JIRWTD | 9/5/13 1.5 To2ss Te000 | 760 | 406 [__~o.3_|;_ 4040 | [ g7 | 230 ! 0.190
VSP-12 NRWTL | 513 | 157 0252 20900 | 751 V788 | D 155 1 4230 | [ 799 | 30 | [ oiss
FS-1 NRWI2 | 9513 120 | 0299 | 17300 | iox {4 | D 165 | 250 | [ 848 | 282 | | 0199
FS-2 HRWT3 | 9/5/13 14.8 wL | 0208 T1e600 [ | 795 | B D | toa | 4380 | | 845 | 307 | [ 0199
Equipment’ e d g ] ] | .
S NRWTS | 9513 | 0272 | U | 0272 259 | | 726|053 B | 0299 ] 196 | 8| 77 552 ,O‘”“
Sample HEIS Sample Mercury Molvbdenum Nickel Potassium Selenium
Location | Number | Date mykeg | Q] POL | mgkg | Q | POL |mgkp| @ [ PQL | mgkg [ @ | POL mgkg | O | POL
VSP-1 JIRWRO | 9/5/13 | 0.00681 | B | 000400 | 0407 | B 1 0.196 | 844 o7 970 | | 6328 | 0322 | DU | 0322
D;’:’;‘;‘;;:O“ JIRWT4 | 9/513 | 000404 | U | 0.00404 | 0323 B | 0198 | 857 L0049 | 1030 f | 635 | 0289 | DU | 0.289
VSP-2 JIRWR1 | 9/5/13 | 0.00386 [ U | 000386 | 0264 | B | 0.195 | K28 | 0.146 |
VSP-3 JIRWR2 | 9/3/13 | 0.00391 | U [ 000391 | 0426 | B | 0.197 10147
VSP-4 JIRWR3 | 9/513 | 000395 [ U [ 000395 | 0405 | B | 0.202 s
VSP-5 JIRWR4 | 9/513 | 0.00368 | U | 0.00368 | 0.335 1 B | 0186
VSP-6 JIRWRS | 95713 | 000358 | U | 0.00388 | 1.21 | 0.200 | 81

VSP-7 JIRWR6 | 9513 | 000922 | B | 000396 | 0378 B |
VSP-8 JIRWRT | 0513 | 060352 | U |00u3s2 [ 0500 | B | 0194
B | B
B

VSP9 JIRWRS | /513 | 0.0046t 000396 | 0.577 |

VSP-10 | JIRWR9 | 9/5/13 | 0.00396 | U | 0.00396 | 0457 | 0.189
VSP-11 JIRWTO | 9/5/13 | 0.00383 | U | 0.00383 |
VSP-12 | NRWTH | 9513 | 0.00392 | U o 00392 |
FS-1 JIRWT2 | 9/513 | 000842 | B
FS-2 JIRWT3 | 9/5013 | 00237 | 0.00180
E“;;::‘:“‘ JIRWTS | 0513 | 000377 U | 000377
Sample HEIS Sample Silicon Silver Sodivm
Location | Number | Date | mgkg | @ | PQL | mykg | Q T POL [mphp] © | POL | mgkg | Q | PQL | mekg | Q | POL
VSP-1 JIRWRO | 9/5/13 279 N[ 147 00982 U 0092 297 | | 67 | 369 | | 00982 | 327 0393
D}‘I":{'::;fo"f JIRWT4 | 9513 | 299 | N | 149 [0092| U |o00992| 300 691 | 358 00992 | 334 0397
VSP2 JNRWRI | 9/513 | 275 | N | 146 |« __T* 0073 [ 198 | oxl | 308 | o[ 232 | | 0389 |
VSP-3 JIRWR2 | 9/5/13 | 275 | N | 147 U 109 | esx | 37 [ D (o4 [ 937 T 0 197
VSP-4 JIRWR3 | 9513 | 278 | 073 | D oso4 | 519 | D 202
VSP-5 SIRWRI | 9/5/13 | 242 150 | D | 0465 | 334 [ D 1.8
VSP-6 JIRWRS | 9/513 | 279 | 130 | D[ 04w | 356 | D 20
VSP-7 JIRWR6 | 9/513 | 274 U 565 | I 0.0976 | 39.1 0.3%0
VSP-8 JIRWR7 | 9513 | 294 U [ s | D [ 0485 | 450 | D | 194 |
VSP-9 JIRWRS | 9/5/13 | 280 U (00978 ! 192 | | D [ o4 | 419 [ D[ 19 |
VSP10_ | JIRWR® | 9/5/13 | 279 U [oow7] 15 | | D 0474 | 387 | b | 189
VSP-11 JIRWTO | o/5/13 | 271 U o090 783 | leoeso| 311 | [ 03s0
VSP-12_ | JIRWTI | 9513 | 262 0,090 | 115 | D (0470 | 428 D | 188
FS-1 JIRWT2 | o513 | 317 U 00997 106 | D [ 049 [ 494 [ D 199
FS-2 JIRWTY | 975713 | 323 | 3? | 0167 | B Jo00994] 139 | [ 69 | 483 | D [ 0497 [ 557 [ D [ 199 |
E“;‘I"m’“‘ JIRWTS | 9513 | 139 | IN | 136 0.0907T U [0007] 635 | U [ 635 | 0226 | B | 00007 | 0807 & | 0383
ank | i 18 I i !
Attachment 1 1 Sheet No. lof6
Onginator J. D. Skoglie Date 10/24/13
Checked N, K. Schiffern Date 10/24/13
Caic. No, D600X-CA-CO152 Rev.No. 0
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

Actohat 30

CALCULATION COVER SHEET

Project Title:  100-IU-2/6 Field Remediation Job No. 14655
Area: 600 e
Discipline: Environmental Calculation No:  0600X-CA-V0153

Subject:  600-301 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations

Computer Program:  Excel : Program No:  Excel 2003

The attached caleulations have been generated 1o document compliance with established cleanup levels. These caleulations
should be used in conjunction with other relevant documents in the adminisirative record.

Committed Calculation [X Preliminary [] Superseded [] Voided []
] Cover =1 L. B.
Summary = 3 5. D;‘\Skoglie C. H. Dobie Berezovskiy D. F. Obenauer ! 2//(,/( 2
P WAL, ((Beanfyd I o
=Y (i Renfy I Hhennsn
§ O . i
SUMMARY OF REVISION
WCH-DE-018 (05/08/2007) «
DE01-437.03
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

Washington Closure Hanfgrd, Inc. ) CALCULATION SHEET
_-Ofigm$r:77 TQ:SI_\'oglic - [ Date 10/ ZQI‘ZOL" | Cale’No. [ 0600X-CA-VO153 Rev.: | P i _*’
| Project: | 100-1U-2/6 rin Remediation ﬁ Job No. 14655 | Checked: | C H. Dobic (& | Date: | 10292015 |
Subject: | 600-301 Waste Site Direct Contact Hazard Quotient and ('nr‘giglo;:pnic Risk Calculations Sheet No. 1 of 3 2

PURPOSE:

1

2

3 Provide documcentation to support the calculation of the direct contact hazard quotient (HQ) and excess |
4  carcinogenic risk for the 600-301 waste site. [n accordance with the remedial action goals (RAGs) in |
the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009b), the following

criteria must be met:

1) An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

10 3) An excess cancer risk of <I x 10 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 10 for carcinogens.

12

13

14  GIVEN/REFERENCES:

15

16

17 1) DOE-RL, 2009a, /00 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
18 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

19

20 2) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area,

21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,

22 Richland, Washington.

23

24 3) WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, 1996.
25

26 4) WCH, 2013, Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer
27 Pipelines Waste Site, Attachment to Waste Site Reclassification Form 2013-129, Washington

28 Closure Hanford, Inc., Richland, Washington.

29

30 SOLUTION:

31

32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required

33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0

34 (DOE-RL 2009b).

35

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

37

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10°* (DOE-RL 2009b).

41

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

43

44

45

46

47

Remaining Sites Verification Package for the 600-301 Waste Site A-20




Attachment to Waste Site Reclassification Form 2013-129 Rev. O

_Washington Closure Hanfggd, Inc. CALCULATION SHEET N
Originator. | J. D. Sk_ouhejﬁ Date: | 11/29/2013 Calc. No.: | 0600N-CA-VO133 | Rev. 0 ]
Project: | 100-15-2/6 Field Remediation | JobNo: [ 14655 Checked: | C. H. Dobic /~4) [ Date: [ 10/29/2013 |
Subject: | 600-301 Waste Site Dircct Contact Hazard Qumiem and Carcinogenic Risk Calculations | Sheet No. 2of 3
METHODOLOGY:

The 600-301 waste site is comprised of one statistical decision unit (excavation) and two focused
samples for verification sampling. The direct contact hazard quotient and carcinogenic risk calculations
6  for the 600-301 waste site were conservatively calculated for the entire waste site using the greater of
7 the statistical and focused verification soil sample results (WCH 2013). Of the contaminants of potential
8  concern (COPCs) for this site, boron and molybdenum require HQ and risk calculations because these
9  analytes were detected and a Washington State or Hanford Site background value is not available.
10 Nickel and nitrogen in nitrate and nitrite require HQ and risk calculations because these analytes were
11 detected above a Washington State or Hanford Site background value. Lead is not included in the
12 calculation based on modeling of child blood levels, which is fundamentally different from the oral-
13 reference dose and cancer slope factors used to calculate typical cleanup levels and associated HQs and
14 cancer nisks. Although total petroleum hydrocarbons (Diesel Range + Motor Oil) was detected and no
15 background value is available, the risk associated with total petroleum hydrocarbons do not contribute to
16  the cumulative toxicity calculation. All other site nonradionuclide COPCs were not detected or were
17 quantified below background levels. An example of the HQ and risk calculations is presented below:

19 1) For cxample, the maximum value for boron is 1.71 mg/kg, divided by the noncarcinogenic RAG

20 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
2l WAC 173-340-740[3]), is 2.4 x 10™. 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 1.8 x 10", 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, There were not any detected analytes with a carcinogenic
31 RAG, therefore, comparing all individual values, to the requirement of <1 x 107, this criterion is
32 met. The sum of the excess cancer risk value is zero, which also meets the criterion of <I x 107,
33

34

35

36

37 RESULTS:

38

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

40  2) List the cumnulative noncarcinogenic HQ >1.0: None

41 3) List individual carcinogens and corresponding excess cancer risk >1 x 10 None
42 4) List the cumulative excess cancer risk for carcinogens >1 x 10™: None

46 Table 1 shows the results of the hazard quotient and excess cancer risk calculations.
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Attachment to Waste Site Reclassification Form 2013-129

Washington Closure Hanligd, Ine CALCUL ATION SHFET E—
”_%_ y = A _Dig H02972013 | _Cale No.: | O60ON-CA-VOI S S
Remediatesn hecked: | ¢ H Dobwe

Job Ne: |

14658

Subject: | 608-301 Waste Sste Dyrect Contuct Hazard Quetient and ( arcinogenic Risk Caleulations

Rev. 0

g
H

0

Sheet No. 3 of 3

Table 1. Direet Contact Hazard Quotient and Excess Cancer Risk Results for the
608-301 Waste Site.

AMavimum or . 1. =
; . ol Noncarcinogen Carcinogen —
Contaminants of Potential Ntatistival e N lagard b Carcinogen
X . & RAG - RAG L
Concerp Vatue Ounticnt Risk
(mg/ke) (my/kg) (mgr kg
Metals
Boron 1.7} 7.200 24104 -
Lead © 28 383 = 3 =
Molybdenum 0.607 300 _1SE-03 -
Nickel 263 1600 1 6E-02 - -
Anions
Nitrogen in miteate and nitnite i 281 | 2000 | 22F-04 = |
Total Petroleum Fydrocarbans
TPH - Dhesed Range + Motor Ol ] 16.4 ] 200 r - L [ -
Totals
Cumulative Hazard Quotient: | L8E-02

Cumulative Excess Cancer Rish:

[ noE+00

Naotes:

From WCH (2013)
b

(WACY 173-340-790( 31, Method B, 1996, unless otherwise noted.
= Value for the noncarcinogenic RAG calcntated using Guidance Manual for the Integrated Exposure Uptake Biokinetie
Model for Lead in Children, EPA/S407R 930R1. Publication No. Y2837, U.S. Environmental Protection Agency.,

Washington, D.C.
&

-- = not applicable
RAG = remedial action poul

CONCLUSION:

Remaining Sites Verification Package for the 600-301 Waste Site

Value obtained from the 100 Area RDR-RAWE (DOE-RIL 2009b) or Washington Admjnisirative Code

= The risk associated with to1al petroleun hvdrocarbons do not confubute to the cumulative tpxicity calenlation

The calculations in Table 1 demonstrate that the 600-30] waste site meets the requirements for the direct
contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the
RDR/RAWP (DOL-RL 2009b) and SAP (DOE-RL 2009a). The direct contact hazard quotients and
carcinogenic {excess cancer) risk calculations are for use in the RSVP for this site.
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-1U-2/6 Field Remediation , Job No. 14655

Area: 600 Area

Discipline: Environmental ] *Calculation No: 0600X-CA-V0163

Subject: 600-301 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculations

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 [
~ |: Originatos- | - Checken | Reviewer ' | Approval [. “Date =
0 Shay =1 J. D. Skoglie N. K. Schiffern | |, B. Berezovs D. F. Obenauer /Z//(,/
Attachment = 8 - 9Kog i = - v 3
Total = 15 LAl N K Sch P (Qz, of /ﬂ::iﬁ&wh_,
(7 .
\J .
SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Caic. No. from Document Control and Form from Intranet
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0

Washington Closure Hanfuofd, Inc CALCULATION SHEET
Originator: | J. D. Skoglic % Date: | 1271022013 | Cale. No.: | 0600X-CA-V0163 Rev.: 0
Project: | 100-1U-2/6 Ficld Remediation Job No: 14655 Checked: | N. K. Schiffern n/) Date: | 12/10/2013

600-301 Waste Site Relative Percent Difference (RPD) and Direct Cantact Hazard Quotient and

s Carcinogenic Risk Caleulations

Sheet No. 1 of 6

PURPOSE:

contact hazard quotient (HQ) and excess carcinogenic risk for the 600-301 waste site. In accordance
with the remedial action goals (RAGs) in the remedial design report/remedial action work plan
6 (RDR/RAWP) (DOE-RL 2009b), the following criteria must be met:

1
2
3 Using sample data from Attachment 1 provide documentation to support the calculation of the direct
4
S

8 1) An HQ of <1.0 for all individual noncarcinogens

9 2) A cumulative HQ ol <1.0 for noncarcinogens

10 3) An excess cancer risk of <1 x 10 for individual carcinogens
11 4) A cumulative excess cancer risk of <1 x 107 for carcinogens.

12

13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from

14 600-301 waste site confirmatory sampling, as necessary.

15

16

17 GIVEN/REFERENCES:

18

19 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
20 U.S. Department of Energy, Richland Operations Office, Richland, Washington.

21

22 2) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,

23 DOE/RL-96-17. Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland

24 Washington.

25

26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines

27 for Inorganic Data Review, EPA 540/R-94/013, U.S. Environmental Protection Agency, Washington,
28 D.C.

29

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

32 5) WCH, 2013, Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer

33 Pipelines Wuste Site, Attachment to Waste Site Reclassification Form 2013-129, Washington
34 Closure Hanford, Inc.. Richland, Washington.

35

36

37  SOLUTION:

38

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

4] (DOE-RL 2009b).

42

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

44

45 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
46 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
47 <1 x 10 (DOE-RL 2009b).
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Attachment to Waste Site Reclassification Form 2013-129 Rev. 0
Washington Closure Hanforg, Inc. CALCULATION SHEET
Originator: | J. D. Skoglic ¥ Date: | 12/12/2013 | Calc. No.: | 0600X-CA-VO0163 Rev.: 0
Project: | 100-1U-2/6 Field Remediation Job No: 14655 Checked: | N.K. Schiffern A0 |  Date: | 12/12/2013

600-301 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and

Subject: A o e :
. Carcinogenic Risk Calculations

Sheet No. 20of 6

3 s 3 a £
4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <I x 107,

5) Use data from Attachment | to perform the RPD calculations for primary-duplicate sample pairs, as
required.

METHODOLOGY:

The 600-301 waste site underwent confirmatory sampling at six test pits (TP-1, 2, 3,4, 5, and 7)
consisting of 10 focused samples and one duplicate sample. Of these, only TP-3, TP-4, and TP-5 will be
used in the following RPD-HQ calculations. The remaining test pits are for information only and are
discussed in the RSVP (WCH 2013). The direct contact hazard quotient and carcinogenic risk
calculations for the 600-301 waste site were conservatively calculated using the maximum results from
Attachment 1. Of the contaminants of potential concern (COPCs) and other analytes for this site, boron,
molybdenum, and the detected pesticides require HQ and risk calculations because these analytes were
detected and a Washington State or Hanford Site background value is not available. Cadmium and zinc
require HQ and risk calculations because these analytes were detected above Washington State or
Hanford Site background value. Although total petroleum hydrocarbons (Diesel Range EXT) were
detected and no background valuc is available, the risk associated with total petroleum hydrocarbons do
not contribute to the cumulative toxicity calculation. Lead was detected above background; however,
lead does not have a reference dose for calculation of a hazard quotient because toxic effects of lead are
correlated with blood-lead levels rather than exposure levels or daily intake. All other site
nonradionuclide COPCs were not detected or were quantified below background levels. An example of
the HQ and risk calculations is presented below:

1) For example, the maximum value for boron is 1.3 mg/kg, divided by the noncarcinogenic RAG
value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
WAC 173-340-740[3]), is 1.8 x 10™. Comparing this value, and all other individual values, to the
requirement of <1.0, this cnterion is met.

8}

- After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation. The sum of the HQ values for
COPCs is 7.7 x 107 Comparing this value to the requirement of <1.0, this criterion is met.

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
RAG value, then multiplied by 1.0 x 10°. For example, the maximum value for cadmium is
1.2 mg/kg, divided by 13.9 mg/kg, and multiplied as indicated, is 8.6 x 10°%, Comparing this value,
and all other individual values, to the requirement of <1 x 10, this criterion is met.

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
risk can be obtained by summing the individual values. To avoid errors due to intermediate
rounding, the individual cancer risk values prior to rounding are used for this calculation. The sum
of the excess cancer risk values for COPCs is 9.1 x 10™. Comparing these values to the requirement
of <lx 10'5, this criterion is met.
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Attachment to Waste Site Reclassification Form 2013-129

Washington Closure Hanfqid, Inc

CALCULATION SHEET

Rev. 0

Carcinogenic Risk Caleulations

Originator: | 1. . Skoglie Date: 12/10/2013 Cale. No.: | 0600X-CA-V0163 Rev. | 0
Project: | 100-1U-2/6 Field Remediation Job No: 14655 Checked: | N. K. Schiffern p Date: | 12/10/2013
. 600-301 Waste Site Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and ;
Subject: Shect No. 3of 6

5) The RPD is calculated when both the primary value and the duplicate value for a given analyte are
above detection hmits and are greater than 5 times the target detection limit (TDL). The TDL is a
laboratory detection limit pre-determined for euch analytical method and is listed for certain analytes
in Table 11-1 of the SAP (DOE-RL 2009a). Other analytes will have their own pre-determined

cvaluation of the attached sample data showed that a given analyte was not detected in the primary

and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD

1
2
3
4
5 constituents and will have their own TDLs based on the laboratory and method used. Where direct
6
2
8

where,

calculations use the following formula:

RPD = [ [M-DJ/((M+D)/2)]*100

M = main sample value

D = duplicate sample value

t6 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
17 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference

18 between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
19 regarding the usability of the data is performed. This assessment is provided in the data quality

20 assessment scction of the RSVP.

22 For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30%

23 indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If
24 the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the

25 usability of the data is performed. No split samples were collected for the confirmatory sampling at the
26 subject site. Additional discussion is provided in the data quality assessment section of the applicable
27 RSVP (WCH 2013), as necessary.

30 RESULTS:

32 1) Listindividual noncarcinogens and corresponding HQs >1.0; None

33 2) List the cumulative noncarcinogenic HQ >1.0: None
34 3) List individual carcinogens and corresponding excess cancer risk >1 x 10°°: None

A i . . .5
35 4) List the cumulative excess cancer risk for carcinogens >1 x 10™: None

37 Table I shows the results of the hazard quotient and excess cancer risk calculations for the 600-301

38  waste site.

40 5) The evaluation of the QA/QC duplicate RPD calculations are performed within the data quality

41 assessment section of the RSVP.

43 Table 2 shows the results of the RPD calculations for the 600-301 waste site.
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Attachment to Waste Site Reclassification Form 2013-129

. _Wash_fr_&_z_.',m‘n Closure Hanford, lac.

CALCULATION SHEET

Rev. 0

Origimator: | J D, Skoghe Yy — Date: [ 12122013 | Cale. No.. | 0600X-CA-VOI63 Rev.. | 0
_ Project | 100-1U-2'6 Ficid Ramediation JobNo: | 14655 Cheeked: | N K. Sclulfermn N | Date: | 121272013
Subjeet: (y‘i)(.)—j‘vﬂl Wa‘nslc .‘»'m: ‘Rc]atwg Percent Difference (RPD) and Dircet Contact Hazard Quotient and ShoaiNg, B E
| garemogenie Risk Caleulations -

Table L. Direet Contact Hazard Quotient and Excess Cancer Risk Results
for the 600-301 Waste Site.
axi ‘oncarci . arei s
Contaminants of Potential M.um:um §()||'t?rc1|1|»gtl| Hazard Car (,l::ugt b Carcinogen
" Value RAG ; " RAG =
Concern Quotient Risk
{mg/kg) (mgikg) (mg/kg)
Metals T
RBoron 1.3 7.300 1.RE-04 -
Cadimun i.2 X0 1.5E-02 13.9 £ 6108
bead - ____l54 353 = S =
Malvbdenus 020 400 6.51--04 -~ -
Zme 1460 24.000 6.1E-02 - -~
Pesticides
DD, 4.4°- 0.0065 - 2.94 2.21:-09
DD, 4.4 0.0077 40 1.9E-04 2.94 2.6E-09
Endnn (and ketone, aldehyde) 0.00036 24 1.5E-05 - =
Total Perroleum Hydrocarbons
TPH - Diesel Ranee EXT Y L 19 L 200 l - l ] -
Tatals L
Cumulative Hazard Quotient: | 71.7E-02 ]
Cumlative Excess Cancer Risk: L 9.1E-08
Nates:
From Attachment |
Value oblaingd from the 100/ Arca RDRARAWP (DOE-RL 2009b) of Washington Admipisirative Code (W4C) F73-340-T40)10 3),
Nothod B, 1996, unless otherwise noted,
Value for the noncarcinogemic RAG caleulated using Guidance Manual for the ntegrated Exposare Uptake Biokinetic Madel for Eead
wn Children, EPA/330/R 937081, Pubhicabun No. 92857, US. Eavicommental Protection Agency, Washington, D.C
The risk associated with totad petroteun hvdrocarbons do ot contribute ke the cumulative wxieny caleulation.
- et applicable
RAG = remedisd sction goal
Remaining Sites Verification Package for the 600-301 Waste Site A-27
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Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET .
Originator: | J. D. Skoglie Y Date: | 12/10/2013 Calc. No.: | 0600X-CA-V0O163 Rev.: 0
Project: | 100-1U-2/6 Field Remediation Job No:. 14655 Checked: | N. K. Schitfem m Date: | 12/10/2013
. 600-301 Waste Site Relative Percemt Difference (RPD)Y and Direct Contact Hazard Quotient and " -
Subject: X - . - Sheet No. 5of 6
. Carcinogenic Risk Calculations

Table 2. Relative Percent Difference Calculations for the 600-301 Waste Site (2 Bages).

600-301 Waste Site Duplicate Analysis

Sampling HEIS Sample Aluminum Arsenic Barium Beryllium
Area Number| Date | ma/kg [Q| PQL | makg [ Q] PQL | ma/ka | @ | PQL | mgkg [ @ | POL
TP-3 - SoilInsidelon Topof | ;)17 | 10110 se90 | x | 14 18 062 | 580 | 0071 | 011 | B | 0031
Concrete Structure it S lle i 3 , e et
Oupficate of J1C2D7 J1C208 | 10/21/10] 6210 | X 5 1.8 . 065 60.0 0.075 012 | B8 | 0033
Analysis:
TDL 5 10 2 0.2
Both » PQL? Yes (continue) ____Yes (continue) Yes (continue) Yes (continue)
7 L g
Duplicate Analysis Both;:)[()TDL Yes (gqésloc/jPD) No-Stop (acceptable) Yes (ga;lnc/RPD) No-Stop (acceptable)
6% 4%

Difference > 2 TDL?

Not applicable

No - acceptable

Not applicable

No - acceptable

600-301 Waste Site Duplicate Analysis

Sampling HEIS Sample Cadmium Calcium Chromium Cobalt
Area Number| Date | mg/kg [ Q] PaL mgtkg [ Q] POL | maikg [ @ | PQL | malk Q| PaL
= 1 I T
TP-3 - Soi Insidefon Top of ;0057 [ 105110 018 | B | 0038 | 360 | x | 132 | 85 o054 [ 51 | 0093

Concrete Structure i — wll ® L _‘| il | . sl
Duplicate of J1C2D7 J1C2D8 | 10/21/10 019 [ BT 0041 3530 | X | 140 14.4 r | 0058 553 | 0.099

Analysis:

TDL 0.2 100 1 2
Both > PQL? Yes {continue) Yes (continue) Yes (continue} Yes {(continue)

n 3 Both >5xTDL? No-Stop (acceplable) | Yes (calc RPD) Yes {calc RPD) | No-Stop (acceptable)

Duplicate Analysis RPD 08% 51.5% ey

Difference > 2 TDL?

No - acceptable

Not applicable

Not applicable

No - acceptable

600-301 Waste Site Duplicate Analysis

Sampling HEIS Sample Copper Iron Lead Magnesium
Area Number | Date mg/kg [ Q] PaL makg [ Q] PQL | maikg [ @ | PQL mgikg [ Q[ PaL
TP-3 - Soil Insidelon Top of [ 4con7 | 102110| 188 020 | 13800 | x | 38 15.2 025 | 3170 X | 35
Concrete Structure I# il d b
Duplicate of J1C207 J1C208 | 102110 145 | [ 022 142OOT X 338 13.2 ‘{ 0.27 3810 | X ! 37
Analysis:
TDL 1 5 5 75
Both > PQL? Yes (continue) Yes (continue} Yes (continue) Yes (continue}
. . Both >5xTDL? Yes {calc RPD) Yes {calc RPD} No-Stop {acceptable) Yes (calc RPD)
Duplicate Analysis RPD 25 8% 2.9% 1%

Difference > 2 TDL?

Not applicable

Not applicable

No - acceptable

Not applicable

600-301 Waste Site Duplicate Analysis

Sampling HEIS Sample Manganese Nickel Potassium Silicon
Area Number| Date | mglkg [ Q] PaL makg | Q] PAL [ mg/kg [ Q | POL | mgikg [ @] PaL
TP-3 - SollInsidefon Topof | 1y cong | 102110] 240 | X | 0093 | 103 011 | 1110 383 | 222 22
Concrete Structure ) - o | - -
Duplicate of J1C2D7 J1C208 | 10/21/10 248 X | 0.099 13.7 | 0.12 1110 I 40.7 182 = 24
Analysis:
TDL 5 4 400 2
Both > PQL? _ Yes (continue) Yes (continue) | Yes (continue) __Yes (conlinue}
o . Both >5xTDL? Yes {cale RPD) | No-Stop (acceptable) No-Stop {acceptable) Yes (calc RPD)
Ouplicate Analysis RPD 3.3% 19.8%

Difference > 2 TDL?

Not applicable

No - acceptable

No - acceptable

Not applicable

600-301 Waste Site Duplicate Analysis

Sampling HEIS | Sample Sodium Vanadium Zinc Fluoride
Area Number | Date mg/k Q PQL mg/kg Q PQL mg/kg | Q PQL mgkg { @] PaL
o ]
TP-3 - Soil Insidefon Topof | 15n7 [ 402110 | 124 552 | 258 0088 | 359 0.37 12 B! 086
Concrete Structure Ll - o (| 77_' e
Duplicate of J1C2D7 J1C208 | 10/21/10 129 585 260 0093 36.0 0.39 0.96 B 0.80
Analysis:
TDL 50 25 1 5
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes {continue}
" ’ Both >5xTDL? No-Stop (acceplglg_lg) Yes (caic RPD) | Yes (calc RPD) No-Stop (acceptable)
Oupticate Analysis RPD 0.8% T 03% e ————

Difference > 2 TDL?

No - acceptable

Not applicable

Not applicable

No - acceptable

600-301 Waste Site Duplicate Analysis

3 ! Nitrogen in Nitrite and Phosphorous in ,

Sampling HEIS Sample Nitrogen in Nitrate Nitat phosifiate 4-4'-DDE
_Area Number| Date | mgkg [Q] PQL | makg | @] POL | mo/ka | Q | POL | ugkg | @] PaL
TP oo nscelon TP of [ yicao7 | 1021110 061 |B| 03 [ o2 |@; 03 [ 17 |8 13 63 | | ozs
Duplicate of J1C2D7 J1C2D8 [ 16/21/10] 066 | B | 0.31 049 (B | 037 | 16 | B | 1.2 6.5 0.24

Analysis:
TDL 0.75 0.75 5 5
Both > PQL? Yes {conlinue) | Yes (continue) | Yes(continue) | Yes (continue) d

Duplicate Analysis Both ;gBTDL? No-Stop (acceptable) | No-Stop (acceptable) No-Stop (acceplable) | No-Stop (acceptable)

Difference > 2 TDL?

No - acceptable

No - acceptable

No - acceptable

No - acceptable

Remaining Sites Verification Package for the 600-301 Waste Site

A-28




=1

Nl RS e SR I

IS5

Attachment to Waste Site Reclassification Form 2013-129

Washington Closure Hanforg, Inc.

CALCULATION SHEET

Rev. O

Originator: | J. D. Skoglic Date: | 12/12/2013 Calc. No.: | 0600X-CA-V0163 | Rev.. 0
Project: | 100-TU-2/6 Field Remediation Job No: 14655 Checked: | N. K. Schiffern y\) T Date: [ 121222013
.| 600-301 Waste Sitc Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and | )
Subject: ; e - Sheet No. 6of 6
Carcinogenic Risk Calculations |

Table 2. Relative Percent Difference Calculations for the 600-301 Waste Site (2 Pages).

600-301 Waste Site Duplicate Analysis

Sampling HEIS Sample 4-4'-DDT
Area Number | Date uglkkg [ Q] PaL
TP-3 - Soil Inside/on Top of J1C2D7 | 1012410 77 | 0.63
Congcrete Structure
Duplicate of J1C2D7 J1C208 | 10/21/10 = 0.60
Analysis:
TDL 5
Both > PQL? Yes {continue)
Duplicate Analysis Both l;53)[()TDL? _No-Stop (acceptable)
Difference > 2 TDL? No - acceptable

CONCLUSION:

The calculations in Tables | and 2 demonstrate that the 600-301 waste site meets the requirements for
the direct contact hazard quotients and carcinogenic (excess cancer) risk and RPDs, respectively, as
identified in the RDR/RAWP (DOE-RL 2009b) and SAP (DOE-RL 2009a). The direct contact hazard
quotients and carcinogenic (excess cancer) risk calculations are for use in the RSVP for this site.

Remaining Sites Verification Package for the 600-301 Waste Site

A-29




Rev. 0

Attachment to Waste Site Reclassification Form 2013-129

pauedas

SESINSAE 0] YT O ST 241 SUNSE I0IRP UoRLLGEOD pup Aruiad Yl G22I DIUDIDIP 2 O URI 21O = X
Pavodai si

SIS OM] YL O IAMO] D SHRSIE IOPIIP BOUEHLGUOD pur Lmuiid 2] BI2AUNG DOUII P 2 0p U 2I0FY = (soweiio) ¥
1628330 AUE SOOUDDIIJH (LIS Pie (R3S 1P SALNPUL Y2IBG EOUAIRUR SYi Ui BOURIP [RUDS « {Sjeaw) X

PRIOP I0U =

RIUUIR L]
2 ou uoisiaaad ayeaydnp apdums <y

jua uoneiguenh eousext - 104
1200] 20 saddn SPadING A1dA033 = N

WD « [

HINSAS HOHBHLCIU] [RIUSHEGHAN PIOJURH = ST

apdums

Joonbipe pamiip € ol pasodas - (]

SUOGIEIOMAY UIROHN [P10) = [{]]  UOUPRUIIOD JUREY X G/~ BORRIUIIU0D Spdutes “yurlq Yy PRRIISST pUe SdUms (10q Ut paIdaIp = g

nd ysals gy
[pod u0HOE [RIpIAL « DY
saugtend - O

0 an A0y
CI0C Tl e ar

10TTITL g

£O10A-V I X690 ONHED
WAIOS H N PR

x SIFONS A [ Honenidtgy

v

SanjEA qEIdadIr PAIAPILINS 31¢ X 1P NN T D

{

SeTIOUL HOHEUI Huey -
1 GHm poyenb viecy zaz

WISWYDRHE STty Ue SOfqes aus 30 je e Kdde 3501 puv Surudioy
PIsn A 100 [ miep Jo apqesidde jou djenput sijad {aar
JASH 21 UL IDULINE PASSTIONIP STSIYL  AJUO BOHRULIOIU

Qo (INGEEIHN 1 AR Y 0§ 236 ¢ PUR 7 Sl ISa ] SuONEjROEs ASaYL UL pApR{ate aq K[Ho i § pue pogsid o) o
6y OXE ¢ 100 | 989 1 ¢ z.ca %500 X 1 8 SL0D N seoo | E w : PNNOIT SHEis) .5_5_:.3
610 ¢ Lo 800 g ( 0500 . H o 980D
o ki g . A

%@e @@a; :

6500

o111

1108 v«E&m m.vx $d r

8E00

i o

0Tt

OV

0l

KA

Aoty
APISE] POS DOVUING - o,

» LOTOIL 0 dmoigengy

1400
..- ] x ! > . H < o i [ | SENILNHG DG
. ? s & $ | | % 13 iae
- (£} ¥R 60D # 0 ; $L00 | # | 810 (117 {11 G A e B 1 D ———
TOd |0 | Sm BTy TOGUITN i i
WRIHpE ) adueg Stan aonwaoy adweg
“$T00 3600 | X Sl [ oUSI1 | PNNOIT Nuvfg] foauidib ]
mém 2 DILITO1 | 9QTINH e udmdmby

PECR e

SENOH

TIOS PUIS PaN - St L

089

oSOl

[&i e 13

L DOURY
Ipisu] {la§ IS ~ p-d L

o |0 009 i LTl | SATT L LACNT 0 awdiangy
e R & é‘o .ss«”.f ) g § p ., i F vu:;, LS 21200 )
o A 860 | 1900 | & . 10 | 100 oss | w0 $1 ] 960 | a0 | KL L X | 066s | OMIOL | JADUE | o i s - e
TOd | O | 5986 | 104 | O | 5Vew | 10d | O | 598w | 104 | O | 598w | 10d O T O T T T S
uoIng [CITReE WLeg Uy Ausmnuy wnuinpy’ dueg SIAH

TSIy ) sinsay] opdureg TIOTRUEIo ) 11§ NSEAY [(E-0(9 | PdWIRENY

A-30

Remaining Sites Verification Package for the 600-301 Waste Site



Rev. 0

Attachment to Waste Site Reclassification Form 2013-129

o aN Ay
T10ZTVLE  a
t10TTliel  ma

£916A-V I X00%

ON NP

RIS

N PR

ARoNg

f

g 407 ON 105 ] LY
50§ n g0 [Ro 7 on R [0t Mot [veo [0 wd sy @ 790 Tate TA Tiro | oTs 1 [ ENNOIT g wsmdmiy
(R ST L T 0 O AT 81 ' N | 1w9 | S0 10 T si0 | sy - @ | 8es | 110 [ | €0 9ATI yurlg usmdinb
BT Tioevt |49 ioetn [ EECINT e | teo T W | 61 1T9%F T et | €0 | K 0L | G STV - dL
<) 1d] K n_ Je 6 ar | ro oy | oGar | - p15d e | 1.t B1u%01 | 84T
TN L LW PR, S5 - W A ' SIS ... 4 A g b i - BELEEP 3. SN e | RS . o5
] »~ - i 1 b
615 KN s | 910 W ! g} i % 9% :1 w. | : Lo jre z: L L L B A T)
f L 23y 641 $10 N sto 't sti IS0 9 \ 180 98t X {8 [ A SENDIT » HOS PANRIG Y - S |
E o s o st s 2000 P R = e X o : 4 v -
; L 2lonuepy
0ss | . ohl 510 a g osio 6! My | v oa | wo | Tse Dovel | e w01 | obsTol | Taene e
¥ - — O e o e . e Sy y  yeorsil § e ¥ T - =7 e
SEL IR 3 X .-.L!&P.;-m; [ [ v T Tgwe | owie T [ otel | E0 ] m.&n OLSLOl | 130U ﬂkuﬂﬂy Tdi
,xnv. | 9% ‘..M.. a ~ 29..,: M,ml 3., a;o n :3?13," M wt | 1o L oror fouszor | odee al?u&c_ﬂm G a1
L T30 ST IO R T < SR - 00 I TTUomd [ T1e | 96 [ DUSTOL | eeoll | s Aueioe) XL - el
LKL TR B90.1)G% . L S . o b IR B g L TR T S il _. TR
Tos Ryl e 0 vto | w1 | e | aee  n | oweo | ew "ol | oo £X g6 | otanl | sdrOlf oy MORMA B ~ 1-dL
S8 | 6l | o0 | ¢ 910 | 1T | | T8 | s¥0 i n | sg0 | Lot ol | cio car oo | sacou LaEDNr Joamondng
= wi. - o = s oy =a - g = s - - =i ) - = AT MANO)
[ (el <ie | ] _ sho Tt [ [4%4 980 | | (3] b sy ; Lo "o £t (10X Polt (2 S I G 2 £ 10 da ] UOIPISU O - £ 1
Tod | O 5480 | Tod | O [ 9w | T0d | O | ouew | 104 | O [ oew | fhd | O | oW | 104 | O | swaw | sieq | daquiny, P
wnipoy EEYITS oy WHIUI WSSTI0 4 [EXEIN Hdwey SEIH PRSI B
To @ TTiTe [Hw0 L ES060 [ToR0n [ X o¥ ¢F0 | Tt | 10C | GUEIT | ENNDIT g Y
| YT 0T ECO [ k5000 . N vS0D0 | o800 | X | 09 20 | ve NN 19 [orioet | sdioir YeTg TSy
¥o 1 v 1900 .i:.w‘ Lrre Live T G w6l sy T or T 0wt [ 0USENI | GHION
(izo At |wove | & | vewa | 10 o] TR T eL 19E T X T oewst Tovvomr | raionn
- = B e e T T R T SEe - +
90 ?&2 (41} .%Enm B orn | S500 L. S_s_ ¥L N . ﬁzf ,u?.. ‘zx ! 5.. H be X 000081 | 01O | £40D1f z‘saxz&sﬂél.u.;&
STO 4 9T0 | 9500 @ 6000 | reb0 X 6Ll St | owe | sTo st 9y 006ct [ olx b | seNDur 110§ PRUIIS PAY - $-d L
BECLUEME IR S U il Biaas BA b 3 WG AL XL 2 - gt Rk | e
$T0 N KD | 4$000 8 $R000 | t600 134 't oree | sTo0 1 X | 69 $'t OIS | 0tsTul | 24001 — __Mz_uw_e.uﬁ;.t
izo A | oso [weoe @ [ wmoo | ofo | v 1TweT| e | sto [ x | wi | et [ ] ooos9 [Gimgel | 1aoi0 Ve AU 1% - 1Al
p _ TIPS P Ry v i ()
£2¢ 1] iro Y T 3 3
&0 |8 e .rnw.._wi = % w00 | w800 i S €t s 9§.; o | X i:. e | 091§ OUSTON | OJEINC |oimpiny ady peoudp w003 - 7o)
CL R ) 00 | 600 i, | 9% o6bs | L0 | X . Tl | it TRl [ OIRT01 | SQOONT | T0s) sew YL - iodl
wre e - —mm— - - B A 1...!.:.?. g P R e e 3
wo a1 :8: We 1000 | ssoo 1% 1T AX | osg | €T | L rt ooro) | 018N | RdMOIT S Yoot M - 1-4
. S s — S SS—— o ot - 1 - L
90 N 9z0 [ ss000 ] 0 5000 | 6600 | X g2 ¢ I x ose [ o I T oza gy X | 00Tr [ oL1zol | saionr . LATOI( 1o aedudng
- . 9 4 - pa— ey ’ & ) . AR s T4 Rk Av_:_u_ﬂ_wur.:uzo.w
YOO rIe | iS000 0 N iS00 | feD0 | X 0N W \y .28 | st st 9y X ooset | wTn | ocaeon j X
i : Jodo] wopapesu 0§ - -
104 | O | 290 | Jod | 0 680 | Jod | O [P | T0d | O [ Svew | j0d | O | 9w | 04 | O | Wew | mmq | daquny Py
U YA DY AN EISUTEITITN wnaudepy PRI unag sdwey S140 1 A s

‘(Sperapy ) sipnsay sleg ToRwiIgun) a1 MST Ay {H6-009 1 1UWHRIY

A-31

Remaining Sites Verification Package for the 600-301 Waste Site




Rev. 0

£910A Y I XG090

[NEIT NURTg] osmambe

AT

YUV 10s Wanib

01811

SENDIT

~Ti0S PANEIS Pay - S-dl 1

0176301

Ao

095

SATDIC

£ PIOUBHY
SPISU] 105 OBIIG - pf |

o

» LTI 0 dwatidng

Attachment to Waste Site Reclassification Form 2013-129

&5t i . « ATHONAS AR U
| ® r OVIZOL | LQTOIr 1080, UOHPISH] 108 - £-d.1
e ¥
S 3 _ v..ua S uonedoy aydusg
/ janey SEaH
EETETY AJOIRULIEUO ) NG NSEAL [OE-009 | 1WWPENY

A-32

Remaining Sites Verification Package for the 600-301 Waste Site



Rev. 0

Attachment to Waste Site Reclassification Form 2013-129

TG en oy COI0A-VOr X0 ON 918D 610 1 010 [ 01811 | rNNoir YUt wawdmb
g e WS N N PPN b b ) oio A oo [onigel [ 9Gn YUt uswdinn
€looITt e s ar owewfing  ['96i60 ¥z | eiw [ 1 foi [OrsTer [ eieou ATV < (1
SIOF T eNbeaus : wawgaeny [T T g RSN & N 127 T T Xl FuiApiopur) o8 + (L
ERATR 1 eve IV TomeEer | ot TWORT oIwa) M7g Bl WE - Ldl,
0010 0 1 010 2 orgidl | seNowr . [0S pauILi§ pay - $-dJ
I 010 Tee [orscm | caoou _SIOYUTIY SPISE] [108 3RS - £-d L
SNNS DR U ns ) Y NN A 11714, 13T M
[ Taseity e o 600 [otstad | odooir T 1o auaw A DTS - odl
[ ato . e letssot | eQooNf
[0tbp T | ecx | o0 W[ e€o [GET 1w
P ] 010 0 [erisu [ sawo ~LATINT 10 mearidngy
g 5 = —SIINIG
t £is { i e EISOL ANMIO) Jo dO ] Ui APSUL HOS « O |
‘0d | O 14 10 i) o
— 4 _ b ?Wa::?~ it SR ORI} g
s asnseapy ¢ T T odwuny [(NK i
0L TN TO0+AC [ DONTT + N_0G00GL] 236 | O | 00081 loxd OLNTOT | eMiD
. S ER LS Rt * ARSI WIS S—— SRcot L :
SR 1A ol eaite i 3_ aLysiu_sm. L € f o0 A eo [01SCol | edtolr
i i  pie e 5 S Tal o | FT e 0T | e [0 sto [olvtol |t
OfL oooft | oot 18 0006l | 81 .t €1 A €1 SE0 N €0 [ GIBIT [ <FNoIr
&Y i N 1L s Ot Lt g8 o A 1 .m,.n oo scot | Tdionr
L s TR h T TTee ] wee A e TOIST | TRSI
B FESA R it kS Tt ; ¥9 | €6 10 €0 [6incol | oIS
A SR i RO i AT ’ L v N ro lotscol | eOiNf
o9 | N obooit| ofe | N oooel | I | w0 [ Mo [ 0UC1 | s
. €0 | N €ca [ 01Lcor | saon LAD1f 10 3worang
s, & o e ey S | i - L ...IHEE 3 . ..\,‘.l o d T
&1 1 81 (el L] EAU SV G 0 €0 ntalut LGTa sapaou0y 50 do g UAPISY] 10 - -l
T4 [0 00 | 04 [ D ] e |04 [0 [ ne | 00 [0 [ R | a0 ] e T [T
aduey |2nq] - 11d ANd RTINS s qEni BB ITINGUNTHOTTING Nduwy SHIH uouey adug
: o sfuey dsxq - Hd L U] snosoydsoy e : . TS
i TR S FE AT £ 0 00 [oisTol [ eidif
| e 8 N N < Fe 1§ 1ro (o9l | #ROU
Kl 8r R 0 [Towo AT oo [orecol | tdooic
€0 4 | be ol re7ove n ere [OURTT ] SEROH
o | 0z 0. o0l 6t 1 to [orstor | Taour
(o I G 10 T S 1 S0 O, 0 I 0 )+ 0 W E 1 1
ot [ e08 | ;o 8 U1 61 4w [ owe 0 s [orsTer ] edtnl .
o1 G ofet | wo ' ® 91 | AT T odl T jan 0T [eisTol | eaooit .._.sugvxﬁh.i&
K0 v | oo 8 wo T 1N T | 6o [ a ete | ovmn | sdnOtr | (powsmenng xhg [eonIoA MM - (L,
€60 4 wo | 050 -8 90 61 N e 0 0 sco [orwer | osalon « LAIDAS Jomenping
: i et A . e — LU == : T
s€0 3! 50 €6 §1 19¢ 98 ¢ b ] [ ] i N 1'c H ] it 1+0 [N PRt LA ;07 0 4o), L0ApI] [0S - £+d ]
Hod [ O [3wsu] 10d [ O [PFw | 10d O [MAw | 104 [0 [BAw | 0d [ O [IIw F LT
NN pue NINN W1 uaTorny apiton)y JIpLIoIy) POy adasug ST shinsen Sidung
Ny v uadeiny ANy S - =S . ) =

TPEIISKY, ] PUR FL 4 L SUetu Y siasay Ay Adouaijue) 1 ISEAL D09 T awaeny

A-33

Remaining Sites Verification Package for the 600-301 Waste Site



Attachment to Waste Site Reclassification Form 2013-129 Rev.0

Attachment 1. 600-301 Waste Site Confirmatory Sample Results {Organics).

RN TR T ) TP W vorr
TP-3 - Soll Insidelon Duplicate of JIC2D7 - T?§ W&‘m

| TP-2- Tank Contents |

Top of Conerete e Pipe Contents (solly - | . DS
CONSTITUENT CLASS | Structure - J1C2D7* HEZ0D o ‘ ;l . .
10/21/10 10721710 ' . : { .
o [ oL v |
Acenaphthene i . % .
Acenaphthylene . i :j;w“:
Anthracene . :WWEWW |
Benzolajanthracene .
Beneolajpyrene
Benzaotb)fluoranthene
Benzotuhiperviene
Benzotkfluoranthene
{Chrysenc
Dibenziahlanthracene
Fluoranthene
Fluorene
Indenof 1.2.3-cd)pyrenc
Naphthalene
Phenanthrene
Pyrene
Aroclor- 1016
Aroclor-) 221
Aroclor- 1232
Aroclor-) 242
Arochor-1 248
Aroclor-1254
Aroclor-1260
Aldrin
Alpha-BHC ¥ 023
alpha-Chlordane u 0.33
beta-BHC U i (.08
Delta-BHC LU b4l 3
4-4-DDD U | 056
4-4-DDE 024
4-4-DDT :
Dicldnn i U
Endosulfan | u
FEndosulfan 11 U
Endosulfan sulfate : M
Endrin PEST | 03 U
Endon aldchvde PEST | 0.18 A7 = U 3 647 -
Endrin ketone PEST | 052 | 050 ¢ U | o050 f
Gamma-BHC (Lindanc) PEST | 049 | U o473
zamma-Chiordanc PEST | 028 | U -
Heptachlor PEST | 023 . U .
Heptachlor epoxide PEST 045 | U s .
Methoxychior PEST | 048 | U 046 §
Toxaphene PEST 17 6 U 16 . . oy g
Anachment ! Sheet No. Sof 8
Onginator 1. D, Skoglie Date 1271272013
Checked N, K. Schaffern Date  12/12/2013
Cale. No.  0600X-CA-VGI63 Rev. No. 0
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Atischment 1. 600-301 Wasie Site Confirmatory Sample Results (Orpanics).

FEd- Ran Vorisl | oo Seitioger | | SurfeceSall Lo o Red Stained Soil
Pipe Conteats {vodl) - L inside Manhole - B
CONSTITUENT CLASS newe e i JCF s
1028/10 102810 10/25/10 11/8/10
uphe | © [ vOU Tupke] © T POL [ ugke | © [ POL |uphke | Q | POL
Acenaphthene PAM | | | | 5 1 Ll A il
Accnaphthyiene PAH | 1 : i : J 9.3 U~
Anthracens PAH i .
Bengzotaanthracene PAH t i =
Benzots)pyrenc PAH B2 TN e :
Benzoth Hluoranthene PAH ] i
Benzol el iperviene PAH _ Ly e
Benzofkvoranthene PAH i i i
Chryscne PAl { ] |
Dibenzla hjanthracene PAH i { L ! i
Fluoranthene PAH 1 { »i I
Fluorene PAl ! ! g j
Indenof 1.2.3-cddpyrone PAH } s 2k _*'t X " |
Naphthalene PAH W % i
Phenanthyene ) PAH ; ]
Pyrenc PAH e i 1 1
Aroclor- 1016 PCB f r 1 i
Arcclor-122) PCB i | |
Aroclor-1232 PCB : :
Aroclor-1242 PCR 1
Atoclor- 1248 PCH i
Aroclor- 1254 P 4 AR s
Araclor-1260 PCB |
Aldrin PEST | 035 | U
Alpha-BHC PEST | 02t |} U
alpha-Chlordane PEST 9_:12_4 u
heta-BHC PEST 066 | U 1
Delta-BHC PEST | 0.4 Ly
1-4-DDD PEST | 055 | U |
4-4-DDE PEST _0_%7_ ¥ 3
4-3DDT PLST | 0.5 | U
Dicldrin PEST | 028 | JB
Endosulfan | PEST | 038 | J§
Endosulfan 1 PEST | 029 U |
I ndosultan sulfate PEST | 028 | U
Londiin PEST | 031 | U ) :
Endrin aldchyde PEST J 017 | u | 617 ] o 036 | IX
Endnn ketone PEST | 049 ' L gif:) . "0_.‘5.0_ u ‘ (4R
Gamnma-BHC {Lindane) PEST | D46 | U [ 0646 | 047 | U 1 046 !
gamma-Chlordane PEST 0.27_J v | ox 5_27 v ] ng: L
Tcptachlor PEST o021 | 4 (o joxr u 021
Heptachlor cpoxide PEST [ 043 | U © 041 | 043 | U 042
Methoxychlor PEST 045 u % 045 | 046 | U | 045
Toxaphene PLST | 16 T U | 16 | 16 | U | 1s TR
Antachiment i Sheet No. 60f 8
Ouginator 3. D. Skoglic Date 1271212043
Checked N. K. Schiffern Date  12712/2013
Cale. No.__UBOOX-CA-VO163 Rev.No._ 0
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Attachment 1. 600-301 Waste Site Confirmatory Sample Results (Organics).

TP-7- Castlron Pipe {4 5 ot Underlying| 9.7 Ash Layer -
Contents (Soil) - . o g = &
E— p— e Pipe - JIC2F4 JNCIHY
CONSTITUENT CLASS JIC2FI
10.26/10 10/26/10 1 26/10
wehg | Q [ POL Jughg] O T PQL Tugng] @ TPQL
Acenaphthene _ PAfL i ¢ , { | 00 | UD | 1w
Accnaphthyiene PAH i i ! | M { LH ) { 94
Anthracene PAH A | y | Lo, 08 32 fub| 32 ¢
Benzo(uxmthracene PAH 1 i (&= ! 33 jun | 33
Benzotappyrene PAH LR i | 67 1 ub | 67
Benzotb)luoranthene PAH 1520 . ‘ | 4 UD | M
Benzolghiperviene PAH ; : e | | 3 1up . 73
Benzogk)uoranthene PAH ey b f i d 4 12_[}_ | 41
Chryvsene PAH { ! { st Lljpi 51
Dibenzfa hlanthracene PAH | i f i s F Pie up o120
Fluoranthene PAH | B L | 130 i UD | 140
Fluorene PAH | S | _$s_un | 58
Indenof1.2.3-cd)pyrene PAH E 3 ! 130 | \__{I) 130
Naphthalene PAR. Joauiel %ﬂ AT ) SR AC RERR Y L_!}Q
Phenanthrene PAH i ! 30 | Ub | 13
Pyrenc PAH G 208 130_| UD IED
Atoclor-1016 PCB O Kl i 47 [ U | a7
Aroclor-122] B | | N a2 ' 14 i U i 14
Aroclor-1232 PCH { e N L
Aroclor-1242 PCB . { | 19 LU 19
Aroclor- 1248 PCB : NG T T Eh.t 79 1t U | 79
Aroclor-1254 PUR i | | a4 U | 44
Aroclor-1260 PCB b i Xl i | 47 | (R
Aldon PeST 027 | U (027 1027 | U [ 037|027 U | 027
Alpha-BIC PEST | 023 | U 10623 ) 023 | U o fo2y | u |l o |
alpha-Chlordane PEST | 034 | U |03 | 034 U | 035|035 | u | 03s
beta-BHC PLST | 070 Lujenjoen !y ool ulen
Delta-BHC PEST | 043 ' U | 043 | 033 | U | 043 [ 084 | U | 044
43-DDD PEST | 058 | U | 038 [ ass U [ oss | s9 [ uD | 59
1-4-DDE PEST | 77 | 028 | 025 | U [ 025 57 | [0
4-4-DDT PEST 15 (D 63 | 063 | U | 0631 9 | D | 64
Dicldnin PIST 022 | U ; 022 0’:__& U_’ 0._22 ] 0.23 Uiy
Endosulfan | PEST J 009 - U [ a19 a9 | U (010 o | Ul o
Endosutian i) PEST } 630 | U | 030 | 03t ; U | 031 | 031 | U | 031 |
Endosulfan sulfatc PEST | 029 | U [ 0291029 | U | 029 030 | U | 030
Endnin PEST | 032 | U | 0321033 | U | 033 | 033 v on
Endrin aldchvde PEST | 048 | U { 0.18 0.18 U | 0i8 | 018 | ._Uw 0.19
Endrin ketone PEST | 052 | U [ 052 ] 052 U | 0s2 {08 U o5
Gumma-BHC (Lindane) PEST | 049 | U | 049 | 049 ' U [ 049 | 050 | l_) Oﬂi
waming-Chlordane PEST 22 | [ 028 | 028 | U | 028 | 25 | I .1"
Heptachlor PEST ] 623 | U | 0231023 | U |02 |03 | U | 023
Hepachlor cpoaide PEST | 045 | U | 045 | 045 | U | 045 | 046 | U
Methoxychlor PEST | 048 U | 048 gggj U | 04817049 | U Lgm
Toxaphene PEST | M Ul Ol B lul 173 1710
Anachment | Sheet No., 7 of 8
Ongmator J. 1. Skoglie Date 127122013
Checked N. K. Schiffern Date 1271242043
Cale. No._0600X-CA-VO0103 Rev.No. 0
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Attachment 1. 600-301 Waste Site Confirmatory Sample Results (Organics).

TP-7- Ash Layer -
CONSTITUENT CLASS Ny
102710
oghgl Q | POL
1.2.4-Trichlorabenzene SVOA | 6100 1 UD | 8100
1.2-Dichlorebenzene SVOA | 4R00 | UD 4300
1.3-Dichlorobensene SVOA | 2660 | UD | 2600
1.4-Dichiorobenzenc SVOA | 3000 | UD | 000
2.4.5-Trichlorophenol SVOA | 2200 | UD | 2200
23,6 Trichirophenol SVOA | 2200 | UD | 2200
2 4-Dichiorophenot SVOA | 2200 UD 2200
2 .4-Dimethyiphenal SVOA MO!!) UD I 1 400%)
2.4-Dhnirophenol SVOA 73(!!) Ul)_r 70
2.4 Dinaratolucnc SVOA | 14 UD | 14000
2.6-Dinnrotoluenc SVOA | 6100 % LD , 6100 |
~-Chloronaphihalene SVOA | 2200 | UD | 2200
2-Chlorophenot SVOA | 4600 | UD =N
2-Methylnaphthalenc SVOA | 42300 UD | 4200
2-Methyiphenol feiesol. o-} SVOA | 380 | U | e
2-Nitroasnifine SvoA § itooo | up [ Iltm{
2-Niwophenol SVOA | 2200 UD | 2200
3.3 -Dichlorabenzidine SYOA | J008D I D "(ll(l)
3+4 Mothylphenol (cresol mip) SVOA | 100 bﬁ 7200
I-Nwroaniline SVOA | tetany UD uom
4.6-Dinitro-2-imcthylphenol SVOA | 72000 | lT) 73‘!)
4-Bromophenviphenyi ether SVOA 4200 i UD
4-Chlovo-3-mathviphenot SVOA | 140 ’_l UI! Nﬂﬂ
4-Chloroaniline SVOA | 18000 | _l_ﬂ“L;lm
4-Chlorophenylphenyl cther SVOA 460
3-Nutrpanihine SVOA !_@(_l)
4-Nitrophenol SVOA 21000
Accnaphthene SVOA 2300
Acenaphthy fone SVOA 1700
Anthracene SVOA i 3700
Bengofajanthracene SVOA | 40  UD | 40
Benzofa)pyrene SVOA uoo LUD 40
Benzogb)luoranthenc SVOA | 5700 | UD | SH00
Benzol ghiiperviene SVOA | 3500 | UD | 3500
BenczotX)fluoranthene SVOA 8@_ U | 8800
Bist 2-chloro- | -methylethylether SVOA | 5000 § i ub | 5000
Bis{ 2-Chlorocthoxy incthane SVOA | 5000 l’D SO0
Bist 2-chlorocthyl) ether SVOA mo Ul) 3ot
Bis{ 2-cthytheavil phthalate SVOA lm UuD § 10000
Butylbenzylphthalate §VOA ‘_H@ Q_D_____ffl)
Carbazolg SVOA | 7900 | UD § 7900 |
Chrysene SVOA | $900 | UD | 5900
Dibenzja hlanthracene SVOA | 4200 ; U‘Q_ﬂ_@
Ditcnzofuran SVOA | 4800 | UD | 400
Dicthyl phthalate SVOA | ST0 | UD | $700
Dimethy! phthaluie SVOA | Sh0o | UD | $000 ]
Dh-ne-butviphthalate SVOA | 6400 1 LD | 6400
Di-n-uctviphthalate SVOA | 3200 un !2“)
Flueranthene SVOA un_ 7900
Fluorenc SVOA 3@0 % uD g 3900
Hoexachlorobenzene SVOA | 6400 | UD | 640 |
Hexachlorobutadiene SVOA | 2200 UD " 2200 |
Hexachlorocvelopentadicne SVOA nooo; U Ilﬂlﬂ
Heaachlorocthane SVOA 47(_]_)'; ED_ 47(!)
Indenot] 2.3-cdipyreny SVOA | 4806 | UD | 4800
Isophorone SVOA }@_tgg 3700
Naphthalene [ SVOA | 6%00 | UD | 6x00
Nitrobenzene SVOA | 4800 | UD | 4800
N-Nigosv-di-n-diprapy| SVOA | 6%00 | UD | 6%00
N-Nitrosechphenviamine SVOA | Al UD 1 3600
Pentachiorophenol SVOA | 72006 = UD | 72000
Phenanthiene SVOA § 3700 3 UL | 3200
Phenol SVOA | 3900 UD | 390
Pyrene SVOA | 2700 | uD | 2200
Attachiment | Sheet No, of8
Origmator J. 1) Skoglie Dare 12122013
Checked N. K. Schiffern Date 124272013
Cate. No.__D00ON-CA-V0i63 Rev.Neo 0
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APPENDIX B

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2013b). This DQA was performed in accordance with
site-specific data quality objectives found in the /00 Area Remedial Action Sampling and
Analysis Plan (100 Area SAP) (DOE-RL 2009).

A review of the sample design (WCH 2013b), the field logbook (WCH 2013a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. To ensure quality data, the 100 Area SAP (DOE-RL 2009)
data assurance requirements and the data validation procedures for chemical analysis and
radiochemical 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 600-301 waste site was provided by the laboratories in
sample delivery group (SDG) XP0010. SDG XP0010 was submitted for third-party validation.
Major and minor deficiencies are discussed for the 600-301 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.

MAJOR DEFICIENCIES

In the ion chromatograph (IC) anions analysis, the holding times for nitrate, nitrite, and
orthophosphate in method 300.0 were exceeded by more than twice the limit in SDG XP0010.
All undetected nitrate, nitrite, and orthophosphate results in the SDG were qualified as rejected
with “UR” flags. However, analysis for IC anions was inadvertently requested and was not
required by the sample design (WCH 2013b). Nitrate was a waste site contaminant of potential
concern (COPC) and was analyzed by method 353.2. Therefore the resulting data set is
sufficient for decision-making purposes.
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MINOR DEFICIENCIES
SDG XP0010

This SDG is comprised of 15 soil samples (JIRWRO through JIRWR9 and JIRWTO through
JIRWT4) collected during verification sampling of the 600-301 waste site on

September 5, 2013. This SDG includes a field duplicate pair J1RWRO0/JIRWT4). All samples
were analyzed for inductively coupled plasma (ICP) metals, mercury, IC anions, nitrate/nitrite,
herbicides, pesticides, and total petroleum hydrocarbons (TPH). Analyses for IC anions and
herbicides were inadvertently requested and not required in the sample design (WCH 2013b). In
addition, one equipment blank (JIRWTS) was analyzed for [CP metals and mercury.

SDG XP0010 was submitted for third-party validation.

In the IC anions analysis, holding times were exceeded by more than twice the specified holding
time for nitrate, nitrite, and orthophosphate. The nondetected results for these analytes are
discussed above in the Major Deficiencies section. Third-party validation qualified all
undetected nitrate, nitrite, and orthophosphate as rejected with “UR” flags. All detected nitrate,
nitrite, and orthophosphate results were qualified as estimated and flagged with a “J” by
third-party validation. Estimated data are usable for decision-making purposes.

In the TPH analysis, surrogate recovery in sample JIRWTO was outside of quality control (QC)

limits at 40.9%. Due to the surrogate recovery, the diesel range organic and motor oil results in

sample JIRWTO were qualified as estimated and flagged “J” by third-party validation. The data
are usable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recovery was outside of QC limits for silicon
(2.32%). Due to the MS recovery outside the QC limits, all silicon data were qualified estimated
and flagged “J” by third-party validation. Estimated data are usable for decision-making
purposes.

In the ICP metals analysis, arsenic was detected in the method blank. Due to the MB
contamination, the arsenic results in samples JIRWRO through JIRWRS, JIRWR7, JIRWRO,
JIRWTO through JIRWT2, JIRWT4, and JIRWTS5 were qualified as undetected and flagged
“UJ” by third-party validation. The data are usable for decision-making purposes.

In the pesticide analysis, there was no MS, matrix spike duplicate (MSD), or laboratory control
sample for toxaphene. The laboratory typically quantitates toxaphene but does not include
toxaphene in QC samples. All toxaphene results were qualified as estimated and flagged with a
“J” by third-party validation. Estimated data are usable for decision-making purposes.

In the herbicides analysis, the MS recovery for dalopon (41.7%) was outside of QC limits. The
resulting MS/MSD relative percent difference (RPD) calculation for dalopon was above QC
limits at 47.5%. All dalapon results were qualified as estimated and flagged with a “J” by
third-party validation. Estimated data are usable for decision-making purposes.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC samples, listed in the field
logbook (WCH 2013a), are shown in Table B-1. The main and QA/QC sample results are
presented in Appendix A.

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

Sample Area Main Sample Duplicate Sample |
VSP-1 JIRWRO | JIRWT4

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 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. The RPDs of analytes detected at low concentrations (less than five times
the detection limit) are not considered to be indicative of the analytical system performance. The
calculation brief in Appendix A provides details on duplicate pair evaluation and

RPD calculation.

All calculated RPDs for the field QA/QC duplicate samples were within the acceptance criteria
0f 30%. The data are usable for decision-making purposes. A secondary check of the data
variability is used when one or both of the samples being evaluated (main and duplicate) is less
than five times the target detection limit (TDL), including undetected analytes. In these cases, a
control limit of +2 times the TDL is used (Appendix A) to indicate that a visual check of the data
is required by the reviewer. No sample results 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

600-301 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 the 600-301 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.
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The verification sample analytical data are stored in a Washington Closure Hanford
project-specific database prior to being submitted for inclusion in the Hanford Environmental
Information System database. The verification sample analytical data are also summarized in
Appendix A.
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