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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-i Control No.: 201 2-072

Waste Site Code(s)/Subsite Code(s): 1 00-0-65, 11 6-D-5 Outfall Spillway Waste Site

Reclassification Category: Interim 0 Final []

Reclassification Status: Closed Out 0D No Action El Rejected El
RCRA Postclosure ElConsolidated E] None E]

Approvals Needed: DOE ED Ecology 0EPA E
Description of current waste site condition:
The 1 00-D-65, 11 6-D-5 Outfall Spillway waste site is located within the 1 00-DR-i Operable Unit, on the shore of the Columbia River,
approximately 115 mn (377 ft) northwest of the former location of the 11 6-D-7 (1 07-D) Retention Basin. The spillway was a 6.4-in
(21 -ft)-wide concrete structure that received overflow from the former 1904-D outfall (1 16-D-5 waste site) in the event that effluent
could not be completely discharged via the outfall pipeiines (1 00-D-60 waste site). The 1 904-D outfall was used to discharge
radioactive cooling water effluent from the 107-D and 107-DR retention basins (1 16-D-7 and 11 6-DR-9 waste sites). The sidewalls of
the spillway tapered from 1.5 m (5 ft) tall at the outfall structure to 0.7 mn (2 ft) tall at its discharge to a riprap erosion barrier at the river
shoreline. The spillway was demolished in place in 1978, and the majority of the spillway was covered with fill material at that time.

Because the 1 00-D-65 spillway extended into the Columbia River, the ordinary high water mark (OHWM) was used to partition the
remediation of the waste site into an upland segment, located above the OHWM, and a shoreline segment, located below the OHWM.
Remediation of the upland portion of the spillway was initiated on September 1, 2011 and was completed on September 15, 2011.
Approximately 468 bulk cubic meters of material was removed for disposal at the Environmental Restoration Disposal Facility (ERDF).
Remediation of the portion of the 100-0-65 spillway located below the OHWM was performed November 11, 2011 through
November 13, 2011, with excavation and backfill being done the same day to preclude fish stranding due to fluctuating Columbia River
flow rates. Approximately 336 bulk cubic meters of material was removed from the shoreline segment and disposed at ERDF.

Verification sampling of the upland segment was performed on July 18, 2012, to determine if the waste site meets the remedial action
objectives (RAOs) and remedial action goals (RAGs) established by the Interim Action Record of Decision for the 100-BC-i, i00-BC-2,
100-DR-i, iOO-DR-2, 100-FR-i, iOO-FR-2, 100-HR-i, i00-HR-2, 100-KR-i, i00-KR-2, 100-IU-2, iOO-IU-6, and 200-C W-3 Operable
Units, Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington (Remaining
Sites ROD) (EPA 1999). 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 ERDE 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.

The results of the sampling of the shoreline segment is included in the Remaining Sites Verification Package for the iOO-D-65 Spillway
Waste Site (attached) and will be provided for consideration as part of the final record of decision for the 1 00-D Area.

Basis for reclassification:
The verification sample results for the upland segment of the 1 00-D-65 waste site were evaluated in comparison to the RAGs. In
accordance with this evaluation, the sampling results for the 1 00-D-65 waste site support a reclassification of the waste site to Interim
Closed Out. The current site conditions achieve the RAOs and RAGs established by the Remaining Sites ROD (EPA 1999). The
results of verification sampling show that residual contaminant concentrations do not preclude any future uses (as bounded by the
rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 in [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. Therefore, institutional controls to
prevent uncontrolled drilling or excavation into the deep zone are not required.

The sediment sample results collected within the remediated shoreline of the 1 00-0-65 waste site exceed soil RAGs for upland areas.
However, interim action soil RAGs are not appropriately applied to sediments collected below the OWHM, and the interim action ROD
does not provide in-water cleanup levels for sediment. The sediment analytical results exceeding upland soil RAGs are for metals
concentrations that are comparable to concentrations measured at reference sites for the River Corridor Baseline Risk Assessment.
Negotiations during the Project Managers dispute initiated 2/10/ 2012 addressed rewetted zones and river sediment waste sites.
During these negotiations, the U.S. Department of Energy agreed to specifically evaluate the 11 6-H-5 outfall and related shoreline sites
in the upcoming 1 00-0/1 00-H Remedial Investigation/Feasibility Study. This evaluation should include at a minimum discussions of
river sediment backgrounds and specific applicability of modeling methods to soils in the periodically rewetted zone along the shoreline.

The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 100-D-65 Splway Waste Site
(attached).

Page 1 of 2 A-6006-136 (REV 0)



WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-1 Control No.: 2012-072
Waste Site Code(s)/Subsite Code(s): 1 00-D-65, 11 6-D-5 Outfall Spillway Waste Site
Regulator comments:
Approval of this WSRF documents regulator agreement that the 1 00-D-65 waste site quaiifies for "Interim Closed Out'
under this Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007)
clean-up levels for direct contact, groundwater protection, and river protection. This evaluation is documented in the
letter transmitting Ecology's approval of the site's interim reclassification to "Interim Closed Out."

Waste Site Controls:
Engineered El Yes 2 No Institutional FE1 Yes Z No O&M El Yes
Controls: Controls: Requirements: Z No
If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of
Decision, TSD Closure Letter, or other relevant documents:

J. P. Neath
DOE Federal Project Director (printed) Signature 'lt

N. Menard 61) 13
Ecology Project Manager (printed) Signature Date

N/A _________________
EPA Project Manager (printed) Signature Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-659 116-D-5 OUTFALL SPILLWAY WASTE SITE
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January 2013



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-65, 116-D-5 OUTFALL SPILLWAY WASTE SITE

EXECUTIVE SUMMARY

The 100-D-65, 1 16-D-5 Outfall Spillway waste site, located in the 100-DR- I Operable Unit, was
a concrete structure that received overflow from the former 1 904-D outfall in the event that
effluent could not be completely discharged via the outfall pipelines (1 00-D-60 waste site). The
1 904-D outfall was used to discharge radioactive cooling water effluent from the 1 07-D and
107-DR retention basins (1 16-D-7 and 11 6-DR-9 waste sites). The spillway was demolished in
place in 1978, and the majority of the spillway was covered with fill material at that time.

The 1 00-D-65 spillway waste site was identified for remove-treat-dispose (RTD) in the
Explanation of Sign ificant Differences for the 100 Area Remaining Sites Interim Remedial Action
Record of Decision (Remaining Sites ESD) (EPA 2009) based on confirmatory sampling
performed on January 4 through 5, 2006, as specified in the confirmatory sampling work
instruction (WCH 2005). A test pit was hand-excavated with a pick and shovel to access the
shallower downstream portion of the spillway through the rock and cobble cover. An
approximate 0.6- by 1 .2-in (2- by 4-ft) section of the concrete spillway was exposed for sample
collection. Concrete from the surface of the spillway was scabbled and collected into a primary
sample and a duplicate sample for laboratory analysis. Cesium- 13 7, cobalt-60, europium- 152,
nickel-63, and total beta radiostrontium were detected at activity levels that would exceed the
cumulative direct exposure remedial action goal (RAG) for beta and gamma emitters
(15 mremlyr above background), based on RESidual RADioactivity modeling (DOE-RL 2009b).
Multiple nonradioactive metals were also detected at concentrations exceeding direct exposure
RAGs and/or soil RAGs for the protection of groundwater and/or the Columbia River.
Therefore, it was determined that remediation of the spillway was necessary.

The 1 00-D-65 spillway waste site consists of two components: an upland segment located above
the Columbia River ordinary high water mark (OHWM) and a shoreline segment located below
the OHWM and above the ordinary low water mark (OLWM). Remediation of the upland
segment of the outfall was performed September I through September 15, 2011, consistent with
existing protocols specified in the Remedial Design Report/Remedial Action Work Plan for the
100 Area (100 Area RDRJRAWP) (DOE-RL 2009b). Approximately 468 bulk cubic meters of
material was excavated, stockpiled, and later disposed at the Environmental Restoration Disposal
Facility (ERDF).

Remediation, verification sampling, and backfill of the below OHWM segment of the waste site
was performed November I11 through November 13, 2011, during low Columbia River flows, as
agreed to with the Washington State Department of Ecology (Ecology) to preclude fish stranding
due to fluctuating Columbia River flow rates. Approximately 336 bulk cubic meters of material
was removed from the shoreline area and disposed at ERDF. The portion of the concrete
spillway remaining below water on the day of excavation was left in place and a sample of
concrete exposed just above the water was collected. Maximum contaminant concentrations for
sediment samples collected within the remediated shoreline area exceed upland soil RAGs for
chromium (total), copper, lead, manganese, nickel, and zinc. Arsenic, antimony, copper, lead,

Remaining Sites Verifi cation Package for the 100-D-65 Spillway Waste Site ES-1



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

and zinc detected in the concrete exceed upland soil RAGs. However, no further remediation of
the shoreline area is recommended since interim action soil RAGs are not appropriately applied
to sediments collected below the OHWM and the Interim Action Record of Decision for the
100-BC-i, iOO-BC-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2, 100-HR-i, iOO-HR-2,
1 00-KR-i, 1 00-KR -2, 1iOO-IU-2, IOO0-IU-6, and 200-C W-3 Operable Units, Hanford Site,
Benton County, Washington (Remaining Sites ROD) (EPA 1999) does not provide in-water
cleanup levels for sediment. The sediment analytical results exceeding upland soil RAGs are for
metals concentrations that are comparable to concentrations measured at reference sites for the
River Corridor Baseline Risk Assessment (WCH 2006a, 2006b). Negotiations during the
Project Manager's dispute initiated February 10, 2012, addressed rewetted zones and river
sediment waste sites. During these negotiations, the U.S. Department of Energy (DOE) agreed to
specifically evaluate the 11I 6-H-5 Outfall and related shoreline sites in the upcoming
1 00-D/1 00-H Remedial Investigation/Feasibility Study (WCH 201 2d). This evaluation should
include at a minimum discussions of river sediment backgrounds and specific applicability of
modeling methods to soils in the periodically rewetted zone along the shoreline.

Verification sampling of the upland segment of the soil within the excavation was conducted on
July 18, 2012. The results indicated that the waste removal action achieved compliance with the
remedial action objectives (RAOs) for the 1 00-D-65 waste site. A summary of the cleanup
evaluation for the soil results against the applicable criteria is presented in Table ES-i. The
results of the verification sampling are used to make reclassification decisions for the
1 00-D-65 waste site in accordance with the Tni-Party Agreement Handbook Management
Procedures, TPA-MP-14 procedure (DOE-RL 2011).

In accordance with this evaluation, the verification sampling results support a reclassification of
this site to Interim Closed Out with the understanding that the DOE has agreed to evaluate
shoreline sites and river sediments in the upcoming I100-D/H Feasibility Study (WCH 2012d).
For the upland portion of the site, the current site conditions achieve the RAOs and the
corresponding RAGs established in the 100 Area RDR/RAW (DOE-RL 2009b) and the
Remaining Sites ROD (EPA 1999). The results of verification sampling for the upland segment
show that residual contaminant concentrations do not preclude any future uses (as bounded by
the rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to
4.6 mn [ 15 ft] deep). The results for the upland segment also demonstrate that residual
contaminant concentrations are protective of groundwater and the Columbia River. The upland
segment of the site does not have residual contaminant concentrations that would require any
institutional controls.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site ES-2



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Table ES-i. Summary of Remedial Action Goals for the

Upland Segment of the 100-D-65 Waste Site.

Remedial

Regulatory Remedial Action Goals Results Action
Requirement Objectives

Attained?

Direct Exposure - Attain 15 mrem/yr dose rate above Dose rate from sum-of-fractions evaluation Yes
Radionuclides background over 1,000 years. for the excavation using dose-equivalent

lookup values is less than 15 mrem/yr. The
maximum cumulative dose rate for the

_________________________waste site is 0.858 mrem/yr.

Direct Exposure - Attain individual COC/COPC All detected COCs/COPCs were quantified Yes
Nonradionuclides RAGs. below the direct exposure RAGs.

Risk Requirements - Attain a hazard quotient of less All individual hazard quotients are less Yes
Nonradionuclides than 1 for all individual than 1.

noncarcinogens.

Attain a cumulative hazard The cumulative hazard quotient (1.6 x 10-3)

quotient of less than 1 for is less than 1.
noncarcinogens.

Attain an excess cancer risk of less All individual carcinogens are less than
than IX 10-6 for individual IlX 10-6 cancer risk.
carcinogens.

Attain a cumulative excess cancer The excess cancer risk (5.8 x 10-8) is less
risk of less than 1 X 10-5 for than 1 x 10-5.
carcinogens.

Groundwater/River Attain single COC/COPC Radionuclide COPCs were not quantified at Yes
Protection - groundwater and river protection activities above groundwater/river
Radionuclides RAGs. protection lookup values.

Attain national primary drinking Radionuclide COPCs were not quantified at
water standards a. : mrem/yr activities above groundwater/river
(beta/gamma) dose rate to target protection lookup values.
receptor/organs.

Meet drinking water standards for No alpha-emitting radionuclide COPCs
alpha emitters: the most stringent were quantified above groundwater/river
of 15 pCiIL MCL or 1/25th of the protection lookup values.
derived concentration guides from
DOE Order 5400.5b

Meet total uranium standard of Uranium was not quantified above

30 lig/L (21.2 pCi/L) '. background levels for this site.

Groundwater/River Attain individual nonradionuclide All detected COCs/COPCs were quantified Yes
Protection - groundwater and river cleanup below groundwater and river protection
Nonradionuclides requirements. RAGs.
a"'National Primary Drinking Water Regulations" (40 Code of Federal Regulations 14 1).
b Radiation Protection of the Public and the Environment (DOE Order 5400.5).

Based on the isotopic distribution of uranium in the 100 Area, the 30 ig/L MCL corresponds to 21.2 pCi!L.
Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Levelfor Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 200 1).

COC = contaminant of concern
COPC = contaminant of potential concern
MCL = maximum contaminant level
RAG = remedial action goal

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site ES-3



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based 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 I 00-D-65 waste site contaminants
of concern, contaminants of potential concern, and other constituents and is presented in
Appendix A. The U.S. Environmental Protection Agency ecological soil screening levels were
exceeded for manganese and vanadium. Ecological screening levels from Washington
Administrative Code 173-340 were exceeded for boron and vanadium. Because the
concentrations of manganese and vanadium are below the Hanford Site (DOE-RL 2001)
background values, it is believed that the presence of these constituents does not pose risk to
ecological receptors. Exceedance of screening values is intended to trigger additional evaluation
and does not necessarily indicate the existence of risk to ecological receptors. All exceedances
will be evaluated in the context of additional lines of evidence for risk to ecological receptors as
part of the final closeout decision for this site.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site ES-4



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-65 SPILLWAY WASTE SITE

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 1 00-D-65, 11 6-D-5 Outfall Spillway waste site meets the
objectives for interim closure as established in the Remedial Design Report/Remedial Action
Work Plan for the 100 Area (100 Area RDRIRAWP) (DOE-RL 2009b) and the Interim Action
Record of Decision for the 1 00-BC- 1, 100-B C-2, 100-DR-i, 100-DR-2, 100-FR-i, 100-FR -2,
100-HR-i, 100-HR -2 , 100-KR-i, iOO-KR-2, iOO-IU-2, iOO-IU-6, and 200-C W-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of
verification sampling show that residual contaminant concentrations do not preclude any future
uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone
soils (i.e., surface to 4.6 mn [ 15 ft] deep). The results also demonstrate that residual contaminant
concentrations are sufficiently protective of groundwater and the Columbia River. Institutional
controls to prevent uncontrolled drilling or excavation into the deep zone are not required.

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison
against ecological risk screening levels has been made for the 1 00-D-65 waste site contaminants
of concern (COCs), contaminants of potential concern (COPCs), and other constituents and is
presented in Appendix A. The U.S. Environmental Protection Agency (EPA) ecological soil
screening levels were exceeded for manganese and vanadium. Ecological screening levels from
Washington Administrative Code (WAC) 173-340 were exceeded for boron and vanadium.
Because the concentrations of manganese and vanadium are below the Hanford Site
(DOE-RL 2001) background values, it is believed that the presence of these constituents does not
pose risk to ecological receptors. Exceedance of screening values is intended to trigger
additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. All exceedances will be evaluated in the context of additional lines of evidence for
risk to ecological receptors as part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-D-65, 1 16-D-5 Outfall Spillway waste site is located within the
I100-DR-lI Operable Unit, on the shore of the Columbia River, approximately 115 m (3 77 fi)
northwest of the former location of the 11I 6-D-7 (1 07-D) retention basin and 145 m (476 ft)
upstream of the 100-D-66 spillway (Figure 1).

Remaining Sites Verification Package for the 100-D-65 Spit/way Waste Site



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Figure 1. 100-D-65 Waste Site Location Map.
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Attachment to Waste Site Reclassification Formn 2012-072 Rev. 0

The spillway was a 6.4-rn (2 1 -ft)-wide concrete structure that received overflow from the former
1 904-D outfall (I16-D-5 waste site) in the event that effluent could not be completely discharged
via the outfall pipelines (100-D-60 waste site). The 1904-D outfall was used to discharge
radioactive cooling water effluent from the 1 07-D and 107-DR retention basins (I16-D-7 and
1 I16-DR-9 waste sites). The sidewalls of the spillway tapered from 1.5 m (5 ft) tall at the outfall
strtcture to 0.7 mi (2 ft) tall at its discharge to a riprap erosion barrier at the river shoreline. A
majority of the spillway structure was covered with soil in about 1978 when the outfall structure
was partially demolished; the bottom portion of the spillway structure was still visible during low
water conditions (Figure 2).

Figure 2. Pre-Remediation Photograph of the 100-D-65 Spillway
Waste Site During Low River Water Conditions (2010).

Site Geophysical Survey Information

A geophysical survey was performed at the I 00-D-65 waste site in May 2004 to locate and map
subsurface features (Bergstrom and Mitchell 2004). Data collection was restricted by steep
terrain in several areas; interpreted results for the area surveyed are shown in Figure 3. A large
anomalous zone dominated the area surveyed and is most likely indicative of the demolished
outfall structure and adjacent residual spillway. The survey also identified subsurface linear
features in the southern and northeastern portions of the survey area. The southern linear
anomaly correlates with the I 00-D-3 1 underground pipeline that formerly discharged to the
I1I 6-D-5 outfall. The northeastern linear is believed to be related to the 0.23-rn (9-in.) discharge
line from the Il00-D-lI storm drain.

Remnaininig Sies Verification Packageir the I O-D-65 Spifivwa.1 Waste Site 3



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Figure 3. Geophysical Survey Results and Confirmatory
Sampling Location at the 100-D-65 Waste Site.
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REMEDIAL ACTION SUMMARY

Because the spillway extended into the Columbia River, the ordinary high water mark (OHWM)
was used to partition the remediation of the waste site into an upland segment, located above the
OHWM, and a shoreline segment, located below the OHWM. The remedial design for the
spillway structure was approved by the Washington State Department of Ecology (Ecology).
Rernediation of the spillway was performed consistent with protocols as specified in the
100 Area RDRIRAWP (DOE-RL 2009b). Figure 4 Is a photograph of the site prior to
remediation, and Figure 5 shows the site during remediation of the shoreline segment located
below the OHWM.

Figure 4. Photograph of the 100-D-65 Spillway Waste Site,
Taken Prior to Remediation (November 2010).

Remaining Stes Verifcafion IPackage.fiw the 1 00-fl -65,S.~pillwaY Waste Site 5
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Figure 5. Photograph of the 100-D-65 Spillway Waste Site, Taken During Remediation
of the Shoreline Segment Located Below the OHWM (November 2011).

Remedial action of the upland portion of the 1 00-D-65 waste site was initiated on
September 1, 2011, and was completed on September 15, 2011. Approximately 468 bulk cubic
meters (BCM) of material was removed for disposal at the Environmental Restoration Disposal
Facility (ERDF).

Remediation of the portion of the I 00-D-65 waste site located below the OHWM was performed
November 11I through November 13, 2011. This below-the-OHWM portion of the site was
excavated and sampled separately. This excavation was performed in a manner to allow for
backfill the same day as excavation to preclude fish stranding due to fluctuating Columbia River
flow rates. Approximately 336 BCM from the shoreline area below the OHWM was removed
for disposal at ERDF.

Material that was removed during the 100-D-65 spillway remediation from above and below the
OHWM was staged with soils removed during remediation of the 100-D-66 spillway waste site.
This material has been disposed at ERDF. The footprints of these waste staging areas were
addressed as part of the verification sampling and site closeout of the I 00-D-66 spillway waste
site (WCH 2012c).

Remaining Sites Verification Package ]br the ]00-D -65 Spillway Waste Site 6
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A post-excavation Global Positioning Environmental Radiological Surveyor (GPERS) survey of
the excavation was conducted on September 27, 2011. A hand-held sodium iodide survey was
performed on December 20, 2011, for a portion of the remediation that was not surveyed using
GPERS. The results of these surveys are provided in Appendix B and do not indicate the
presence of radiological contamination.

After excavation of the upland portion of the 1 00-D-65 waste site, in-process soil samples were
collected from within the base of the excavation and used to evaluate the site to determine
readiness for collection of verification soil samples. The results of this sampling are provided in
Appendix C and indicated that the site was ready for verification sampling.

A post-excavation civil survey for the I 00-D-65 waste site is provided in Figure 6. Figure 7
shows the location of the upland and shoreline portions of the remnediated waste site and
coordinates for the top portion of the concrete spillway remaining in the river.

VERIFICATION SAMPLING ACTIVITIES

Verification sampling of the upland segment of the 1 00-D-65 waste site excavation was performed
on July 18, 2012. Verification sampling was performed to support a determination that residual
contaminant concentrations at this site meet the cleanup criteria specified in the 100 Area
RDR/RAWP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The verification
sample results are provided in Appendix D.

Verification sampling of the shoreline segment was performed on November 13, 2011. In
addition to sediment samples, one sample of concrete below the river level remaining after
remediation was collected. The results of this sampling are provided in Appendix E and will be
considered as part of the final action evaluation for this waste site.

The following subsections provide additional discussion of the information used to develop the
verification sampling design. A more detailed discussion of the verification sample design for
the upland segment of the outfall can be found in the Work Instruction for Verification Sampling
of the Upland Portion of the I100-D-65, Spillway Waste Site (WCH 2012b). Discussion of the
verification sampling design for the shoreline segment is provided in the Work Instruction for
Verification Sampling of the JO0-D-65 Spillway Waste Site Below the Ordinary High Water
Mark (WCH 2011 b).

Contaminants of Concern and Contaminants of Potential Concern

The COPCs for verification sampling after removal of the 1 00-D-65 spillway were selected
based upon a review of the results of the January 2005 confirmatory sampling event and process
history for upstream waste sites. Cesium- 137, cobalt-60, europium- 152, nickel-63, and
strontium-90 were detected at concentrations that cumulatively exceeded direct exposure RAGs
during confirmnatory sampling and were retained as COPCs.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site 7
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Figure 6. Post-Excavation Civil Survey Drawing for the
Upland Portion of the 100-D-65 Waste Site.
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Figure 7. Post-Excavation Map for the 100-D-65 Spillway
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Technecium-99, americium-24 1, europium- 154, europium- 155, plutonium isotopes, and
polychlorinated biphenyls (PCBs) were not detected by confirmatory sampling; however,
americium-241, plutonium-238, and PCBs were retained as COPCs based on process history of
upstream waste sites.

Uranium isotopes, total uranium, total chromium, and mercury were not detected above
background levels in confirmatory samples; however, uranium-233/234, uranium-235,
uranium-23 8, total chromium, and mercury were also retained as COPCs based on process
history of upstream waste sites. While hexavalent chromium was not detected in confirmatory
samples, radionuclide results indicated that the 1 00-D-65 spillway was historically used to
discharge cooling water effluent; therefore, hexavalent chromium was retained as a COPC for
verification sampling. Radionuclide-specific analysis was not performed for carbon-14 during
confirmatory sampling, and therefore it was retained as a COPC. Antimony, arsenic, cadmium,
copper, lead, and zinc were detected in confirmatory samples at concentrations exceeding
cleanup criteria and were therefore retained as COPCs. Although not considered COPCs,
barium, beryllium, boron, cobalt, manganese, molybdenum, nickel, selenium, silver, and
vanadium were evaluated by performing analyses for the constituents of the expanded
inductively coupled plasma (ICP) metals list. Polycyclic aromatic hydrocarbons, semnivolatile
organic compounds, anions, and pesticides were also included as COPCs based on process
history of upstream waste sites. Volatile organic compounds were not detected in the field
during confirmatory sampling or during remediation and were therefore not included as COPCs.
Stained or oily soils were not observed during confirmatory sampling or during remediation, and
therefore total petroleum hydrocarbons were not included as COPCs.

A summary of all the contaminants analyzed is provided in Table 1.

Table 1. 100-D-65 Laboratory Analytical Methods and COPCs. (2 Pages)

Analytical Method Contaminants of Potential Concern

ICP metals a - EPA Method 60 10 Antimony, arsenic, cadmium, total chromium, copper, lead, zinc

Mercury - EPA Method 7471 Mercury

Hexavalent chromium - EPA Method 7196 Hexavalent chromium

IC anions - EPA Method 300.0 Inorganic anions

N0 2/N0 3 b - EPA Method 353 Nitrate/nitrite

PCB - EPA Method 8082 Polychlorinated biphenyls

PAH c - EPA Method 83 10 Polycyclic aromatic hydrocarbons

Pesticides - EPA Method 8081 Pesticides

SVOA - EPA Method 8270 Semnivolatile organic compounds

GEA - Gamma spectroscopy Americium-241, cobalt-60, cesium-137, europium-152,
europium- 154, europium- 155

Sr-90 - Liquid scintillation counting Strontium-90

Ni-63 - Liquid scintillation counting Nickel-63

C- 14 - Liquid scintillation counting Carbon- 14
Isotopic plutonium Plutonium-238, plutonium-239/240

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site 10
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Table 1. 100-D-65 Laboratory Analytical Methods and COPCs. (2 Pages)

Analytical Method Contaminants of Potential Concern
Isotopic uranium Uranium-233/234, uranium-235, uranium-238
aAnalysis for the expanded list of ICP metals was performed to include barium, beryllium, boron, cobalt, manganese,
molybdenum, nickel, selenium, silver, and vanadium.

b To preclude holding time issues associated with EPA Method 300.0 for nitrites and nitrates, EPA Method 353 was
performed.
Because method 8 310 is specifically meant to analyze for PAH, data from this method were used preferentially over
method 8270 data for site evaluation of the PAH analytes.

EPA = U.S. Environmental Protection Agency PAH = polycyclic aromatic hydrocarbons
GEA =gamma energy analysis PCB = polychlorinated biphenyl
IC =ion chromatography SVGA = semnivolatile organic analysis
ICP =inductively coupled plasma

Verification Sample Design

Two separate sample designs were developed for the I 00-D-65 waste site: one for the upland
segment (WCH 201 2b) and another for the shoreline segment (WCH 2011 b). A statistical
sampling design was used for each of these segments, with 12 soil samples collected from within
each of the 2 excavation footprint areas. In addition, a sample of the concrete spillway
remaining in the shoreline segment exposed at the river was collected for information. All
sampling was performed in accordance with ENV- 1, Environmental Monitoring & Management,
to fuilfill the requirements of the 100 Area Remedial Action Sampling and Analysis Plan (SAP)
(DOE-RL 2009a). Additional information related to sampling can be found in the field sampling
logbooks (WCH 2011 a, 2012a).

The verification sample locations for the upland segment are shown in Figure 8 and the sample
locations are listed in Table 2. Sediment sample locations for the shoreline segment are shown
in Figure 9 and Appendix E and the sample locations are listed in Table 3.

Verification Sampling Results

Verification samples were analyzed using EPA-approved analytical methods. The
laboratory-reported verification data results for all constituents are stored in the Environmental
Restoration (ENRE) project-specific database prior to archival in the Hanford Environmental
Information System (HEIS) and are presented as Attachment I of the 95% upper confidence
limit (IJCL) calculation (Appendix D). The analytical results for the shoreline segment are
provided in Appendix E.

The 95% UCLs on the true population means for residual concentrations of COCs and COPCs
were calculated for the excavation as specified by the 100 Area RDR/RAWP (DOE-RL 2009b),
with calculations provided in Appendix D. When a nonradionuclide COC or COPC was
detected in fewer than 50% of the verification samples collected for the area, the maximum
detected value was used for comparison to RAGs. If no detections for a given COC/COPC were
reported in the data set, then no statistical evaluation or calculations were performed for that
COCICOPC.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site I1I
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Figure 8. Location of Verification Samples for the Upland Segment of the
100-D-65 Spillway Waste Site.
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Table 2. 100-D-65 Verification Sample Summary Table
(Upland Segment).

LoaiSample HI Sample Washington State Plane

Locato NuSmbler Date CoordinatesSapeA lyi
Number Easting Northing

I IV2 7/18/12 573529.2 152332.4
2J1IPVL3 7/18/12 573521.8 152334.1

3 JlPVL4 7/18/12 573519.5 152341.3

4 JIPVL5 7/18/12 573512.1 152343.0

5 J1PVL6 7/18/12 573504.7 152344.7 ICP metals', mercury, hexavalent
6 JlPVL7 7/18/12 573509.9 152350.3 chromium, GEA, strontium-90,
7 J1PVL8 7/18/12 573502.5 152352.0 isotopic plutonium, isotopic
8 JIPVL9 7/18/12 573507.7 152357.6 uranium, nickel-63, carbon-14,

9 J1PVMO 7/18/12 573500.3 152359.3 PCB, pesticides, IC anions,

10 J1PVM1 7/18/12 573498.0 152366.5 -nitrate/nitrite, PAH, and SVOA

I1I J1PVM2 7/18/12 573490.6 152368.3
12 JIPVM3 17/18/12 1573495.8 152373.8

Duplicate of J1PVM4 7/18/12 573529.2 152332.4
Ji PVL2 _________ _____ __ ___

Equipment JI PVM5 7/18/12 NA NA ICP metals'a, mercury, SVOA
blank _________________ ______

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

GEA = gamma energy analysis PAH =polycyclic aromatic hydrocarbons
HEIS =Hanford Environmental Information System PCB = polychiorinated biphenyl
IC = ion chromatography SVOA = semivolatile organic analysis
ICP =inductively coupled plasma TBD = to be determined
NA = not applicable

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site 13
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Figure 9. Location of Sediment Samples for Shoreline Segment of the
100-D-65 Waste Site - Below the Ordinary High Water Mark.
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9 JlM16VI 11/13/11 573489.6 152375.5
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Table 3. 100-D-65 Verification Sample Summary Table
(Shoreline Segment). (2 Pages)

Sample HEIS Sample Washington State Plane

Location Sample Date Coordinates Sample Analysis
_______Numper Easting Northing

11 J1M6V3 11/13/11 573486.5 152379.4 ICP metals a, mercury, hexavalent

12 J1M6V4 11/13/11 573485.0 152381.4 chromium, IC banions,

Duplicate nitrite/nitrate b PA~ls, PCBs,

(J1M6T7) J1M6V5 11/13/11 573492.1 152375.8 SVOAs, pesticides, GEA,
carbon- 14, mickel-63, strontium-

Concrete JlMM46 11/16/11 573483.6 152381.0 90, isotopic plutonium, isotopic
uranium

Equipment J1M6V7 11/13/11 NA NA ICP metals', mercury, SVOA
Blank I_ __ _ I_ _ _ _ I_ __ _ I_ _ _ __ _ __I_ _

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

GEA = gamma energy analysis PAH =polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental information System PCB = polychlorinated biphenyl
IC = ion chromatography SVOA =semnivolatile organic analysis
ICP = inductively coupled plasma TBD = to be determined
NA = not applicable

Comparisons of the statistical and maximum results for the COPCs against the site RAGs for the
upland segment of the excavation are summarized in Table 4. Contaminants that were not
detected by laboratory analysis are excluded from these tables but are reported in Appendix D.
Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations
database (Ecology 2011) under WAC 173-340-740(3) for calcium, magnesium, potassium,
silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (EPA 1989)
recommends that aluminum and iron not be considered in site risk evaluations. Therefore,
aluminum, calcium, iron, magnesium, potassium, silicon, and sodium are not considered site
COPCs and are not included in these tables. The laboratory-reported data results for all
constituents are stored in the ENRE project-specific database prior to provision to HEIS and are
presented as an attachment to the statistical calculations in Appendix D.

Evaluation of the verification sampling results in Table 4 shows that all direct exposure,
groundwater protection, and Columbia River protection cleanup levels are met for all areas of the
upland segment of the 1 00-D-65 waste site.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site 15
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Table 4. Comparison of the Maximum or Statistical Contaminant Concentrations to
Action Levels for the 100-D-65 Verification Samples. (2 Pages)

Soil Lookup Values (pci/) Does the
Statistical Soil Lookup Soil Lookup Result Do the Results

COPC Result b Shallow Zone Value for Value for Exceed Pass RESRAD
(pCilg) Lookup Groundwater River Lookup Modeling?

Value Protection Protection Values?
Cesium-137 0.101 (<BG) 6.2 1,465 2,930 No -

Europium-152 0.135 3.3 -C -- No -

Uranium-234 0.660 (<BG) 1.111 . 1 d 1. No -

Uranium-238 0.751 (<BG) 1.1 d1.11 d .10 No -

Statistical or Soil Cleanup Levels (m /kg)* Does the Does the

COPC Resiut Direct Protective of Protective of Rsl eutPs
ResltExceed RESRAD

Mgk b Exposure Groundwater the River RAGs? Modeling?
Arsenic 2.65 (<BG) 2____d_ 20d d No -

Barium 66.8 (<BG) 5,600 200 400 No -

Beryllium 0.287 (<BG) 10.4e 1.5 1 d.5I No -

Boron f1.48 7,200 320 -- No -

Cadmium 0. 113 (<BG) 13.9 0.81 Id No -

Chromium, total 10.9 (<BG) 80,000 18.5' 18No No
Cobalt 6.61 (<BG) 24 15.7_____d -- No -

Copper 13.7 (<BG) 2,960 59.2 No -d-N

Lead 3.8 (BG). 353 10.2__d__0.2 No -

Manganese 276 (<BG) 3,760 512 d51 No -

Mercury 0.0235 (<BG) 24 0.T33 0.33 No -

Molybdenum f0.53 9 400 8 No No
Nickel 10.7 (<BG) 1,600 19.1 d 27.4 No -

Vanadium 51.5 (<BG) 560 85.1"- No -

Zinc 44.3 (<BG) 24,000 480 No.8d-N
Chloride 7.1 (<BG) -- 25,000 No No
Nitrogen in nitrate 3.6 128,000 1,000 2,000 No -

Nitrogen in nitrite 0.3 8,000 100 200 No -

Nitrogen in nitrite and 3.68 8,000 100 200 No -

nitrate _________

Sulfate 18.9 (<BG) -- 25,000 -- No -

Acenapthene 0.00801 4,800 96 129 No -

Acenapthylene f 0.00266 4,800 96 129 No -

Benzo(a)anthracene 0.00350 1.37 0.0___5__g 0 .0 1 5 g No -

Benzo(a)pyrene 0.00586 0.137 0 .0 15g 0 .0 15g No -

Benzo(b)fluoranthene 0.00514 1.37 0 .0 15 9 0.0159 No -

Benzo(g,h,i)perylene f 0.00329 1.37 0.0159 0.0159 No -

Benzo(k)fluoranthene 0.00301 1.37 0 .0 15 9 .05 No -

Chrysene 0.00768 13.7 0.12 0.1 g No -

Fluorene 0.0020 3,200 64 260 No -

Fluoranthene 0.00957 3,200 64 18.0 No -

Indeno(1,2,3-cd) pyrene 0.00823 1.37 0.339 0.339_ No -

Naphthalene 0.00516 1,600 16.0 988 No -

Phenanthrene f 0.00541 24,000 240 1,920 No -
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Table 4. Comparison of the Maximum or Statistical Contaminant Concentrations to
Action Levels for the 100-D-65 Verification Samples. (2 Pages)

Statistical or Soil Cleanup Levels (mg/kg) * Does the Does the

COCMaximum Diet Poetv o Irtcieo Result Result Pass
COPCResult Diet Poetv fIPoetv f Exceed RESRAD

(mg/kg) b Exposure Groundwater the River RAGs? Modeling

Pyrene 0.00487 2,400 48 192 No -

aLookup values and RAGs obtained from the 100 Area RDR'RAWP (DOE-RL 2009b) unless otherwise noted. Radionuclide soil activities

protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no uncontaminated vadose zone exists
between the contaminated zone and groundwater.
The statistical or maximum values for each COPC is determined in the 95% UCL calculation, which is located in Appendix D.
No value because the distribution coefficient (Kd) value for this contaminant is greater than 80 mL/g, RESRAD modeling discussed in

Appendix C of the 100 Area RDRIRAWP (DOE-RL 2009b) predicts that the contaminant will show no migration within the 100 Area vadose
zone, and no impact on groundwater or the Columbia River.

dWhere cleanup levels are less than background, cleanup levels default to background levels (WAC 173-340-700[4][d]). 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-Ri 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 0.000 1 g/m' (Hanford Guidance for Radiological Cleanup [WDOH 1997]).

fNo Hanford Site-specific or Washington State background value available.
9Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are

based on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification and concurrence with
the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any RDL.

-- = not applicable RDL = required detection limit
BG = background RDRJRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose assessment model)
EPA =U.S. Environmental Protection Agency UCL = upper confidence limit
RAG = remedial action goal WAC = Washington Administrative Code

Table 5 provides a comparison of the maximum sample results (Appendix E) for sediment
samples collected from the shoreline segment against upland soil RAGS. This comparison is
provided for information, but is not presented for making cleanup decisions concerning the
shoreline, located below the OHWM. The sediment sample results collected within the
remediated shoreline segment exceed upland soil RAGS for chromium (total), copper, lead,
manganese, nickel, and zinc. However, no further remediation of the-below-OHWM portion of
the 1 00-D-65 waste site using the remove, treat, and dispose (RTD) remedy is recommended
because interim action soil RAGS are not appropriately applied to sediments collected below the
OWHM and the Remaining Sites ROD (EPA 1999) does not provide in-water cleanup levels for
sediment. The sediment analytical results exceeding upland soil RAGS are for metals
concentrations that are comparable to concentrations measured at reference sites for the
River Corridor Baseline Risk Assessment (WCH 2006a, 2006b).

Table 5. Comparison of the Maximum Contaminant Concentrations to Action Levels for
the 100-D-65 Waste Site Shoreline Segment Verification Sediment Samples. (2 Pages)

Soil Lookup Values (pCi/g) Does the Result

Maximum Result Soil Lookup Soil Lookup Exceed
COPC (cg)Shallow Zone Value for Value for Lou

(il)Lookup Value Groundwater River Vloups
Protection Protection Vaus

Cesiurn-137 0.0444 6.2 1,465 2,930 No

Uranium-234 0.523 (<BG) I.1 1.1 b 1.1 b No

Uraniurn-238 0.445 (<BG) 1.1 b 1.1bI. b No

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site 17



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Table 5. Comparison of the Maximum Contaminant Concentrations to Action Levels for
the 100-D-65 Waste Site Shoreline Segment Verification Sediment Samples. (2 Pages)

Maximum Result Soil Cleanup Levels (ml! g) Does the ResultCOC(mg/kg) Direct Protective of Protective of Exceed RAGs?
_________________ _______________ Exposure Groundwater the River ______

Antimony c 1.2 (<BG) 32 5______ b 5 b___ No

Arsenic 11.7 20______ b 20 b 20 b No

Barium 163 (<BG) 5,600 200 400 No
Beryllium 1.2 (<BG) 104d1.5 1 b 1.5 1 b No

Boron 3.6 7,200 320 -- No

Cadmium' 0.58 (<BG) 13.d0.81 b0.8 1 b No
Chromium, total 44.2 80,000 18.5 b 18.5 b Yes'
Hexavalent chromium e0.953 2. 1 d 4.8 2 No
Cobalt 10.9 (<BG) 24 1 5 .7 b -_ No
Copper 30.2 2,960 59.2 22.______ Yes '

Lead 11 353____ 10.2_b__0.2 _ Yes I

Manganese 639 3,760 5 1 2 52b Yes '

Mercury 0.011 24 0.33 b 0.33 b No
Molybdenum'e 0.8 400 8 -_ No
Nickel 21.9 1,600 19.1 b 27.4 Yes'i

Vanadium 64.3 (<BG) 560 85. 1 b -_ No
Zinc 96.1 24,000 480 678bYes '

Acenaphthene 0.230 4,800 96 129 No
Benzo(a)anthracene 0.0059 1.37 0150.59No
Benzo(a)pyrene 0.0095 0.137 0.0159 .05 No
Benzo(b)fluoranthene 0.0091 1.37 0.0159 0.0159 No
Benzo(k)fluoranthene 0.0089 1.37 0150.59No
Chrysene 0.009 13.7 0.12 0.9No
Fluorene 0.0085 3,200 64 260 No
Dimethylphthalate 0.360 80,000 1,600 14,400 No
4-4'-DDE 0.00033 2.94 0.0257 0.00339 No
aLookup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-RL 2009b) unless otherwise noted. Radionuclide soil activities

protective of groundwater and the river were calculated using RESRAD Version 6.4 assuming that no uncontaminated vadose zone exists
between the contaminated zone and groundwater.

bWhere 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 Tni-Party Agreement project managers as discussed in Section 2.1.2.1 of the 100 Area
RDR/RAWP (DOE-RI 2009b).
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).

dCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate
mass-loading rate of 0.000 1 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]).
No Hanford Site-specific or Washington State background value is available.

fNo parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State Department of
Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels (WAC I 73-340-730(3)(a)(iii), 1996
[Method B for surface waters]).

9Where cleanup levels are less than RDLs, cleanup levels default to RDLs (DOE-RI 2009b) per WAC 173-340-707(2) (Ecology 1996).
The result exceeds RAGs for upland soil and will be considered as part of future decisions for the Columbia River shoreline.

-- = not applicable RDL = required detection limit
BG = background RDR/RAWP =Remedial Design Report/Remedial Action Work Plan for the]100Area
COPC = contamninant of potential concern RESRAD =RESidual RADioactivity (dose assessment model)
RAG = remedial action goal WAC = Washington Administrative Code
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CLEANUP VERIFICATION DATA EVALUATION

This section demonstrates that remedial action at the 1 00-D-65 waste site has achieved the
applicable RAGs developed to support unrestricted land use at the 1 00-D Area as documented in
the 100 Area RDRIRAWP (DOE-RL 2009b).

Three-Part Test for Nonradionuclides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of
the three-part test for the 1 00-D-65 waste site is included in the statistical calculations
(Appendix D). For the statistical data sets, no COPCs fail the "Model Toxics Control Act -
Cleanup" three-part test (WAC 173-340, 1996). An additional application of the three-part test

is included for the statistical data sets, which default to the maximum because less than half of
the data set was detected. The results of this evaluation also indicate that all residual COPC
concentrations pass the three-part test.

Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal

Assessment of the risk requirements for the upland portion of the 1 00-D-65 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 10.6 , and a cumulative excess
carcinogenic risk of less than 1 x 10- 5. Hazard quotient and excess carcinogenic risk calculations
for direct contact were conservatively performed for the 1 00-D-65 waste site using the highest of
the statistical values from all areas. Risk values were not calculated for constituents that were
not detected or were detected at concentrations below Hanford Site or Washington State
background values. All individual hazard quotients are below 1.0, and all individual excess
carcinogenic risk values are below 1 X 10- . The direct contact cumulative hazard quotient for
the 1 00-D-65 waste site is 1.6 x 10-3 , and the cumulative excess carcinogenic risk value is
5.8 x 10-8, satisfying the criteria of less than 1.0 and less than 1 x 10-5, respectively. Therefore,
the nonradionuclide risk requirements are met.

Hazard Quotient and Carcinogenic Risk Calculation for Groundwater

Assessment of the risk requirements for the upland portion of the 1 00-D-65 waste site included
calculation of the hazard quotient and carcinogenic (excess cancer) risk values for groundwater
protection for nonradionuclides. The requirements include an individual and cumulative hazard
quotient of less than 1.0, an individual excess carcinogenic risk of less than 1 X 10- , and a
cumulative excess carcinogenic risk of less than 1 X 10-5 . These risk values were conservatively
calculated for the entire waste site using the highest value for each COPC from each of the
decision units. Risk values were calculated for constituents that were detected at concentrations
above Hanford Site or Washington State background values or for which there is no
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background value. In addition, the distribution coefficients for these contaminants are less than
that necessary to show no migration to groundwater in 1,000 years based on RESidual.
RADioactivity (RESRAD) modeling discussed in Appendix C of the 100 Area RDR!RAWP
(DOE-RL 2009b). The cumulative hazard quotient is 7.5 x 10-2, which is less than 1.0. No
carcinogenic constituents required evaluation for groundwater protection. Therefore,
nonradionuclide risk requirements related to groundwater are met.

Attainment of Radionuclide Direct Exposure RAGs

Evaluation of the radionuclide cleanup verification results (Table 3) indicates that all samples
were below lookup values. Evaluation of direct exposure RAG attainment for radionuclides was
performed using the single-radionuclide dose-equivalence lookup values to do sum of fractions
evaluations. The model used to develop these dose-equivalence lookup values is presented in the
100 Area RDR/RAWP (DOE-RL 2009b).

Table 5 compares the radionuclide cleanup verification results above background from the
verification samples to direct exposure single radionuclide 15 mremlyr dose-equivalence values
and shows the sum-of-fractions evaluation for comparison of the total radionuclide dose to the
RAG of 15 mremlyr above background. The columns on the left side of the table are the COPCs
and the radionuclide activities for the samples, with uranium values corrected for background, as
appropriate. The third column presents the single radionuclide 15 mrem/yr dose-equivalence
activities, and the last column presents the radionuclide activities divided by the
dose-equivalence activities. As demonstrated by the sunmmation of the fractions, the maximum
cumulative dose values contributed by the residual radionuclide populations is predicted to be
less than the RAG of 15 mrem/yr above background.

Table 5. Attainment of Radionuclide Direct Exposure Remedial Action Goals.

COC/CPC 95 UCL Statistical Values Activity Equivalent to 15 mreinlyr Dose' Fraction
__________(pCilg) (pCi/g)

Cesium-137 0.101 (<BG) 6.2 0.0163
Europium-152 0.135 3.3 0.0409

Uranium-233/234 0 (<BG) b 0.58 0

Uranium-238 0 (<BG) b 0.61 0

Total 0.0572

Equivalent Dose (mremlyr) 0.858

Single radionuclide 15 mrem/yr dose-equivalence values and derivation methodology are presented in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2009b).

bBackground values have been subtracted from the 95% UCL statistical value resulting in no contribution to the sum of fractions for

evaluation of dose.
-- = not applicable COPC = contaminant of potential concern

BG = background SPA = staging pile area
COC = contaminant of concern UCL = upper confidence limit

Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 were detected in samples
collected at the site but are not considered in the statistical calculations. These isotopes are
excluded from consideration based on natural occurrence and were all detected below
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background levels (based on an assumption of secular equilibrium, the background activities for
radium-228 and thorium-228 are equal to the statistical background activity of 1.32 pCi/g for
thorium-232) (DOE-RL 2009a).

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approach,
the field logbooks, and resulting analytical data with the sampling and data requirements
specified by the project objectives and performance specifications. This review involves an
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) and completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process
(EPA 2006). This DQA was performed in accordance with site-specific data quality objectives
found in the SAP (DOE-RL 2009a).

The DQA for the 1 00-D-65 waste site established that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. The data set was
found to be acceptable for decision-making purposes. The evaluation verified that the sample
design was sufficient for the purpose of clean site verification. The cleanup verification sample
analytical data are stored in the ENRE project-specific database for data evaluation prior to
archival in HEIS and are summarized in Appendix D. The detailed DQA is presented in
Appendix F.

SUMMARY FOR INTERIM CLOSURE

The upland segment of the 1 00-D-65 waste site has been remediated and evaluated in accordance
with the Remaining Sites ROD (EPA 1999) and the 100 Area RDRJRAWP (DOE-RL 2009b).
Statistical sampling to verify the completeness of remediation was performed, and analytical
results were shown to meet the applicable cleanup objectives for direct exposure, groundwater
protection, and river protection. In accordance with this evaluation, the verification sampling
results support a reclassification of the 100-D-65 waste site to Interim Closed Out.

The sediment sample results collected within the remediated shoreline segment exceed upland
soil RAGs. However, no further remediation of the below OHWM portion of the
1 00-D-65 waste site using the RTD remedy is recommended because interim action soil RAGs
are not appropriately applied to sediments collected below the OWVHM and the Remaining Sites
ROD (EPA 1999) does not provide in-water cleanup levels for sediment. The sediment
analytical results exceeding upland soil RAGs are for metals concentrations that are comparable
to concentrations measured at reference sites for the River Corridor Baseline Risk Assessment
(WCH 2006a, 2006b).
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

RADIOLOGICAL SURVEY RESULTS
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APPENDIX C

IN-PROCESS SAMPLE RESULTS
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Table C-3. 100-D-65 In-process Sample Results - Organics. (9 Pages)
J1NJP8 J1NJP9 J1NJR0 J1NJR1

Constituent 2/21/2012 2/21/2012 1 2/21/2012 2/21/2012

___ __ ___ __ Q Q PIEL gg/kg Q Q i/gQ PQL

Acenaphthene 11 U 11 111 U 11 11 U 11 11 U 11
Acenaphthylene 9.6 U 9.6 9.9 U 9.9 9.8 U 9.8 10 U 10
Anthracene 3.3 U 3.3 3.4 U 3.4 3.3 U 3.3 3.5 U 3.5
Benzo(a)anthracene 3.4 U 3.4 3.5 U 3.5 3.5 U 3.5 3.6 U 3.6
Benzo(a)pvrene 6.9 U 6.9 7.1 U 7.1 6.9 U 6.9 7.3 U 7.3
Benzo(b)fluoranthene 4.5 U 14.5 4.6 U 4.6 4.6 U 4.6 4.8 U 4.8
Benzo(ghi)perylene 7.7 U 7.7 8 U 8 7.8 U 7.8 8.2 U 8.21
Benzo(k)fluoranthene 4.2 U 4.2 4.4 U 4.4 4.3 U 4.3 4.5 U 4.5
Chrysene 5.2 U 5.2 5.4 1U 5.4 5.2 U 5.2 5.5 U 5.5
Dibenz[a~hlanthracene 12 U 12 12 U 12 12 U 12 12 U 12
Fluoranthene 14 U 14 14 U 14 14 U 14 15 U 15
Fluorene 5.6 U 15.6 5.8 U 5.8 5.7 U 5.7 6 U 6
Indeno(1.2,3-cd)pvrene 13 U 13 13 U 3 13 U 13 14 U 14 1
Naphthalene 13 U 13 13 U 13 13 U 13 14 U 14
Phenanthrene 13 U 13 __13 +U 13 13 U 13 14 U 14
Pvrene 13 U 13 13 U+ 13 13 U 1 14 U 14

________________________________ ______ Pesticides ____

Aldrin 0.27 U1 0.27 0.28 JU 0.28 0.26 U 0.26 0.27 U 0.27
Alpha-BHC 0.23 U 0.23 0.24 U 0.24 0.22 U 0.22 0.23 U 0.23
aipha-Chlordane 0.34 U 0.34 0.36 U 0.36 0.34 U 0.34 0.35 U 0.35
beta-i ,2,3,4,5,6-Hexachlorocyclohexane 0.7 U 0.7 0.74 U 0.74 0.69 U 0.69 0.72 U 0.72
Delta-BHC 0.42 U 0.42 0.45 U 0.45 0.42 U 0.42 0.44 U 0.44
Dichlorodiphenyldichloroethane 0.58 U 0.58 0.61 U 0.61 0.57 IU 0.57 10.59 U 0.59
Dichlorodiphenyldichloroethylene 0.25 U 10.25 0.27 U 0.27 1.4 J 0.25 0.26 U 0.26
Dichlorodiphenyltrichioroethane 0.63 U 0.63 0.66 J 0.66 1.3 J 0.61 0.64 1U 0.64
Dieldrin 0.22 U 0.22 0.23 U 0.23 0.22 U 0.22 0.23 U 0.23
Endosulfanl1 0.19 U 0.19 0.2 U 0.2 0.18 U 0.18 0.19 U 0.19
Endosulfan 11 0.3 U 0.3 0.32 U 0.32 0.3 U 0.3 0.31 U 0.31
Endosulfan sulfate 0.29 U 0.29 0.31 U 0.31 0.29 U 0.29 0.3 U 0.3
Endrin 0.32 U 10.32 0.34 U 0.34 0.32 U 0.32 0.33 U 0.33
Endrin aldehyde 0.18 U 0.18 0.19 U 0.19 0.18 U 0.18 0.19 U 0.19
Endrin ketone 0.52 U 0.52 0.55 U 0.55 0.51 U 0.51 0.53 U 0.53
Gamma-BHC (Lindane) 0.49 U 0.49 0.52 U 0.52 0.48 U 10.48 0.5 U 0.5
gamma-Chiordane 0.28 U 0.28 0.3 U 0.3 0.28 U 0.28 0.29 U 0.29

Heptachlor 0.23 U 0.23 0.24 U 0.24 0.22 U 0.22 0.23 U 0.23
Heptachlor epoxide 0.45 U 10.45 0.48 U 0.48 0.44 U 04 0.6 U 0.46
Methoxychior 0.48 U 0.48 0.5 U 0.5 0.47 U 0.47 0.49 U 0.49
Toxaphene 17 U 117 118 UI 18 16 U 16 17UT 17
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Table C-3. 100-D-65 In-process Sample Results - Organics. (9 Pages)
J1NJP8 r J1NJP9 I J1NJR0 J1NJR1

Constituent 2/21/2012 1 2/21/2012 1 2/21/2012 2/21/2012
__ _ _ _ _ _ _ _ _ gg/kg IQ PQL I gg/kg QPQL ligfkgQ PQL g/kg Q PQL

___________________ __ SVOAs_ _

1 ,2,4-Trichlorobenzene 30 U 30 29 U 29 29 U 29 30 U 30

1,2-Dichlorobenzene 23 U 23 23 U 23 23 U 23 23 U 23

1,3-Dichlorobenzene 13 U 13 13 U 13 12 U 12 13 U 13

1,4-Dichlorobenzene 14 U 14 14 U 14 14 U 14 14 U 14

2,4,5-Trichlorophenol 11 U II1 10 U 10 10 U 10 11 U 11

2,4,6-Trichlorophenol 11 U 1 1 10 U 10 10 U 10 11 U 11i

2,4-Dichlorophenol 11I U 11 10 U 10 10 U 10 11 U 11

2,4-Dimethylphenol 70 U 70 69 U 69 68 U 68 70 U 70

2,4-Dinitrophenol 350 U 350 350 U 350 340 U 340 350 U 350

2,4-Dinitrotoluene 70 U 70 69 U 169 68 U 68 70 U 170

2,6-Dinitrotoluene 30 U 30 29 U 29 29 U 29 30 U 30
2-Chloronaphthalene 11 U I11 10 U 10 10 U. 10 11 U 11
2-Chiorophenol 22 U 22 22 U 22 22 U 22 22 U 22
2-Methylnaphthalene 20 U 20 20 U 20 20 U 20 20 U 20
2-Methylphenol (cresol, o-) 14 U 14 14 U 14 13 U 13 14 U 14
2-Nitroaniline 53 U 53 52 U 152 52 U 52 53 U 53
2-Nitrophenol I11 U 11 10 U 10 10 U 10 11 U 11
3±4 Methyiphenol (cresol, m+p) 35 U 35 35 U 35 34 1U 34 35 U 35
3,3'-Dichlorobenzidine 95 U 95 94 U 94 93 U 193 95 U 95
3-Nitroaniline 77 U 77 76 U 76 75 U 75 77 U 77
4,6-Dinitro-2-methylphenol 350 U 350 350 U 350 340 U 340 350 U 350
4-Bromophenylphenyl ether 20 U 20 20 1U 20 20 U 20 20 U 20
4-Chloro-3-methylphenol 70 U 70 69 U 69 68 U 68 70 U 70
4-Chioroaniline 87 U 187 86 U 86 85 U 85 87 U 87
4-Chlorophenyiphenyl ether 22 U 22 22 U 22 22 U 22 22 U 22
4-Nitroaniline 77 U 77 76 U 76 75 U 75 77 U 77
4-Nitrophenol 100 U 100 100 U 100 100 U 100 100 U 100
Acenaphthene 11 U 11 11 U 11 11 U 11 11 U 11
Acenaphthylene 18 U 18 18 U 18 18 U 18 18 U 18
Anthracene 18 U 18 18 U 118 18 U 18 18 U 18
Benzo(a)anthracene 21 U 21 21 U 21 21 U 21 21 U 21
Benzo(a)pyrene 21 U 21 21 U 21 21 U 121 21 U 21
Benzo(b)fluoranthene 28 U 28 27 U 27 27 U 27 28 U 28
Benzo(ghi)perylene 17 U 17 17 U 17 17 U 17 17 U 17
Benzo(k)fluoranthene 42 U 42 42 U 42 41 U 41 42 U 42
Bis(2-chloro-l-methylethyl)ether 24 U 24 24 1U 124 24 U 24 24 U 24
Bis(2-Chloroethoxy)methane 24 U 124 24 U 24 24 U 24 24 U 24
Bis(2-chloroethyl) ether 18 U 18 17 U 17 17 U 117 18 U 18
Bis(2-ethylhexyl) phthalate 49 U 49 48 U 48 47 U 47 49 U 49
Butylbenzylphthalate 46 U 46 45 U 45 44 U 44 46 U 46
Carbazole 38 U 38 38 U 38 37 U 37 38 U 38
Chrysene 29 U 29 28 1U 128 28 U 28 29 U 29
Di-n-butylphthalate 31 U 31 30 U 30 30 U 30 31 U 31
Di-n-octylphthalate 15 U 15 15 U 15 15 U 15 15 U 15
Dibenza,h]antbracene 20 U 20 20 U 20 20 _U 120 120 U 2
Dibenzofuran 21 U 21 21 U 21 21 U 2 1 U 2
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Table C-3. 100-D-65 In-process Sample Results - Organics. (9 Pages)
J1NJP8 J1NJP9 J1NJR0 J1NJR1

Constituent 2/21/2012 2/21/2012 2/21/2012 2/21/2012
_______-0___ _____ ji! 0 POL usg/g Q POL uzgkg Q POL g

Diethyl phthalate 28 U 28 27 U 27 27 U 27 28 U 28
Dimethyl phthalate 24 U 24 24 U 24 24 U 24 24 U 24
Fluoranthene 38 U 38 38 U 38 37 U 37 38 U 38
Fluorene 19 U 19 19 U 19 19 U 19 19 U 19
Hexachlorobenzene 31 U 131 30 1U 30 30 U 30 31 U 31
Hexachorobutadiene 11 U 11 10 U 10 10 U 10 11 U 11I
Hexachlorocyclopentadiene 53 U 53 52 U 52 52 U 52 53 U 53
Hexachioroethane 23 U 23 22 U 22 22 U 22 23 U 23
Indeno(1,2,3-cd)pyrene 23 U 23 23 U 23 23 U 23 23 U 23
Isophorone 18 U 18 18 U 18 18 U 18 18 U 18
N-Nitroso-di-n-dipropylamine 33 U 133 32 1UJ 32 32 U 32 133 U 33
N-Nitrosodiphenylamine .22 U 22 22 U 22 22 U. 22 22 U 22
Naphthalene 33 U 33 32 U 32 32 U 32 33 U 33
Nitrobenzene 23 U 23 23 U 23 23 U 23 23 U 23
Pentachlorophenol 350 U 350 350 U 350 340 U 340 350 U 350
Phenanthrene 18 U 18 18 U 18 18 U 18 18 U 18
Phenol 19 U 119 119 Jul 19 19 U 19 19 U 19
jPyrene 13 1U1 13 113 JU 13 12 U 12 13 U 13
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Table C-3. 100-D-65 In-process Sampjle Results - Oraanics. (9 Pag.
J1NJR2 JINJR3 J1NJR4 J1NJR5

Constituent j 2/21/2012 2/21/2012 2/21/2012 2/21/2012
________QI_____I_______10_ PO L~gk 0 Q ak P L

_____ PAHs___

Acenaphthene 11 U 11 12 U 12 11 U I11 11 U 11
Acenaphthylene 9.6 U 9.6 11 U 11 9.6 U 9.6 9.7 U 9.7
Anthracene 3.3 U 3.3 3.6 U 3.6 3.2 U 3.2 3.3 U 3.3
Benzo(a)anthracene 3.4 U 3.4 3.7 U 3.7 3.4 U 3.4 3.5 U 3.5
Benzo(a)p~vrene 6.8 U 6.8 7.5 U 7.5 6.8 U 6.8 6.9 U 6.9
Benzo(b)fluoranthene 4.5 U 14.5 4.9 U 14.9 4.5 U 4.5 4.5 U 4.5
Benzo(hi)perylene 7.7 U 7.7 8.5 U 8.5 7.7 U 7.7 7.8 U 7.8
Benzo(k)fluoranthene 4.2 U 4.2 4.6 U 4.6 4.2 U 4.2 4.3 U 4.3
Chrvsene 5.2 U 5.2 5.7 U 5.7 5.2 U 5.2 5.2 U 5.2
Dibenz[a,hlanthracene 12 U 12 13 U 13 12 U 12 12 U 12
Fluoranthene 14 U 14 15 U 15 14 U 14 14 U 14
Fluorene 5.6 U 5.6 6.2 1U 16.2 5.6 U 5.6 5.7 U 5.7
Indeno(1,2,3-cd)pvrene 1L3 U 13 14 U 14 13 U 13 13 U 13
Naphthalene 1 3 U 13 14 U 14 13 U 13 13 U 13
Phenanthrene 13 U 13 14 U 14 13 U 13 13 U 13
Pvrene 13 U 13 14 U 1J3 3 1 13

_________________________________Pesticides____

Aidrin 0.26 U 0.26 0.31 U 0.31 0.26 U 0.26 0.26 U 0.26
Alpha-BHC 0.22 U 0.22 0.26 U 0.26 0.22 U 0.22 0.22 U 0.22
aipha-Chlordane 0.34 U 0.34 0.4 U 0.4 0.33 U 0.33 0.33 U 0.33
beta- 1,2,3,4,5,6-Hexachlorocyclohexane 0.6q U 0.69 0.82 U 0.82 0.68 U 0.68 0.69 U 0.69
Delta-BHC 0.42 U 0.42 0.49 U 0.49 0.41 U 0.41 0.41 U 0.41
Dichlorodiphenyldichloroethane 0.57 U 0.57 0.67 U 0.67 0.56 1U 0.56 10.56 1U 0.56
Dichiorodiphenyldichloroethylene 0.25 U 0.25 0.29 U 0.29 0.38 J 0.24 0.25 U 0.25
Dichiorodiphenyltrichioroethane 0.61 U 0.61 0.73 U 0.73 0.61 U 0.61 0.61 U 0.61
Dieldrin 0.22 U 0.22 0.26 U 0.26 0.22 U 0.22 0.22 U 0.22
Endosulfanl1 0.18 U 0.18 0.22 U 0.22 0.18 U 0.18 0.18 U 0.18
Endosulfan HI 0.3 U 0.3 0.35 U 0.35 0.29 U 0.29 0.3 U 0.3
Endosulfan sulfate 0.29 U 0.29 0.34 U 0.34 0.28 1U 0.28 0.29 U 0.29
Endrin 0.32 U 0.32 0.38 U 0.38 0.31 U 0.31 0.32 U 0.32
Endrin aldehyde 0.18 U 0.18 0.21 U 10.21 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.51 U 0.51 0.6 U 0.6 0.5 U 0.5 0.51 U 0.51
Gamma-BHC (Lindane) 0.48 U 0.48 0.57 U 0.57 0.48 U 0.48 0.48 U 0.48
gamma-Chordane 0.28 U 0.28 0.33 U 0.33 0.27 U 10.27 0.28 U 0.28
Heptachlor 0.22 U 0.22 0.26 U 0.26 0.22 U 0.22 0.22 UJ 0.22
Heptachior epoxide 0.44 U 0.44 0.52 U 0.52 0.4 U 0.44 0.44 U 0.44
Methoxychlor 0.47 U 0.47 10.55 1U 10.55 0.6 U 0.46 0.47 U 04
Toxaphene 16 U 16 119 1U 190 6 U 1 6 U 1
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Table C-3. 100-D-65 In-process Sa Ple Results - Or2anics. (9 Pages)...........
J1NJR2 J1NJR3 J J1NJR4 J1NJR5

Constituent 2/21/2012 2/21/2012 1 2/21/2012 j 2/21/2012

__________________ ___ SVOAs
1,2,4-Trichlorobenzene 30 U 30 132 U 32 30 U 30 29 U 29
1,2-Dichlorobenzene 23 U 23 25 U 25 24 U 24 22 U 22
1,3-Dichlorobenzene 13 U 13 14 U 14 13 U 13 12 U 12
1,4-Dichlorobenzene 14 U 14 15 U 15 15 U 15 14 U 14
2,4,5-Trichlorophenol 11 U 11 11 U 11 11 U I 1 10 U 10
2,4,6-Trichlorophenol 11 U 11 11 U 111 11 1U I 1 10 U 10
2,4-Dichiorophenol 11 U 11 11 U I11 11 1U 11 10 U 10
2,4-Dimethyiphenol 70 U 70_ 75 U _75 71 U 71 67 U 67
2,4-Dinitrophenol 350 U 350 380 U 380 360 U 360 340 U 340
2,4-Dinitrotoluene 70 U 70 75 U 75 71 U 71 67 U 67
2,6-Dinitrotoluene 30 U 30 32 U 32 30 U 30 29 U 29
2-Chloronaphthalene 11 U 11 11 1U 11 11 U 11 10 U 10
2-Chiorophenol 22 U 22 24 U 24 22 U 22 21 U 21
2-Methylnaphthalene 20 U 120 22 U 22 20 U 20 19 U 19
2-Methylphenol (cresol, o-) 14 U 14 15 U 15 14 U 14 13 U 13
2-Nitroaniline 53 U 53 57 U 57 54 U -54 51 U 51
2-Nitrophenol 11 U 11 11 U 11 11 U 11 10 U 10
3+4 Methyiphenol (cresol, m+p) 35 U 35 38 1U 38 35 U 35 134 U 34
3,3'-Dichlorobenzidine 95 U 95 100 U 100 96 U 96 92 U 92
3-Nitroaniline 77 U 177 83 U 83 78 U 78 74 U 74
4,6-Dinitro-2-methylphenol 350 U 350 380 U 380 350 U 350 340 U 340
4-Bromophenypheny1 ether 20 U 20 22 U 22 20 U 20 19 U 19
4-Chloro-3-methylphenol 70 U 70 75 U 75 71 U 71 67 U 67
4-Chloroaniline 86 U 86 93 U 93 88 U 88 83 U 83
4-Chlorophenylphenyl ether 22 U 22 24 U 24 122 U 22 21 U 21
4-Nitroaniline 77 U 177 83 U 83 78 U 78 74 U 74
4-Nitrophenol 100 U 100 110 U 110 100 U 100 99 U 99
Acenaphthene 11 U 11 12 U 12 11 U 11 10 U 10
Acenaphthylene 18 U 18 19 U 19 18 U 18 17 U 17
Anthracene 18 U 18 19 U 19 18 U 18 17 U 17
Benzo(a)anthracene 21 U 21 23 1U 23 21 U 21 20 U 20
Benzo(a)pyrene 21 U 121 23 1U 23 21 U 21 20 U 20
Benzo(b)fluoranthene 28 U 28 30 U 30 28 U 28 27 U 27
Benzo(ghi)perylene 17 U 17 18 U 18 17 U 17 16 U 16
Benzo(k)fluoranthene 42 U 42 46 U 46 43 U 43 41 U 41
Bis(2-chloro-l-methylethyl)ether 24 U 24 26 U 26 25 U 25 23 1U 23
Bis(2-Chloroethoxy)methane 24 U 24 26 U 26 25 U 25 23 'U 23
Bis(2-chloroethyl) ether 18 U 118 19 1U 119 18 1U 18 17 U 17
Bis(2-ethylhexyl) phthalate 49 U 49 52 U 52 49 U 49 47 U 47
Butylbenzylphthalate 45 U 45 49 U 49 46 U 46 44- U 44
Carbazole 38 U 38 41 U 41 39 U 39 37 U 37
Chrysene 28 U 28 31 U 31 29 U 29 27 1U 27
Di-n-butylphthalate 31 U 31 33 U 33 31 U 31 30 U 30
Di-n-octylphthalate 15 U 115 16 U 116 15 1U 15 15 U 15
Dibenz[a,h]anthracene 20 U 20 22 U 122 20 1U 20 19 U 19
Dibenzofuran 21 U 21 23 U 23 21 U 21 20 U 20
Diethyl phthalate 27 U 27 30 U 30 28 U 128 26 U 26
Dimethyl phthalate 24 U 24 26 U 26 25 U 125 23 JU 23 1
Fluoranthene 38 U 38 41 U 41 39 UT 39 321 7 U 37I

Remaining Sites Veriication Package for the 100-D-65 Spillway Waste Site C-9



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Table C-3. 100-D-65 In-process Sample Results - Organics. (9 Pa es)
JINJII2 J1NJR3 J1NJR4 J1NJR5

Constituent 2/21/2012 2/21/2012 2/21/2012 2/21/2012

____________ g/kg Q PQL bg/kg Q PQL g/kg Q PQL pg/kg Q1 PQL
Fluorene 19 U 19 20 U 20 19 U 19 18 U 18
Hexachlorobenzene 31 U 31 33 U 33 31 U 31 30 U 30
Hexachiorobutadiene 11 U 11 11 U 11 11 U 11 10 U 10
Hexachlorocyclopentadiene 53 U 53 57 U 57 54 U 54 151 U 51
Hexachioroethane 22 U 22 24 U 24 23 U 23 22 U 22
Indeno( 1,2,3-cd)pyrene 23 U 23 25 U 25 24 U 24 22 U 22
Isophorone 18 U 18 19 U 19 18 U 18 17 U 17
N-Nitroso-di-n-dipropylamine 33 U 33 35 U 35 33 U 33 32 U 32 1
N-Nitrosodiphenylamine 22 U 22 24 U 24 22 U 22 21 U 21
Naphthalene 33 U 133 35 1U 135 33 1U 33 32 U 32
Nitrobenzene 23 U 123 25 1U 125 24 U 24 22 U 22
Pentachiorophenol 350 U 350 380 U 380 350 U 350 340 U 340
Phenanthrene 18 U 18 19 U 19 18 U 18 17 U 17
Phenol 19 U 19 20 U 20 19 U 19 18 U 1

Pyee13 U 13 14 U 14 13 -U 1 2 U 1
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Table C-3. 100-D-65 In-process Sam We Results - Oreanics. (9 Pag.
J1NJR6 J1NJR7 J1NJR8 ~. J1NJR9

Constituent j 2/21/2012 2/21/2012 2/21/2012 2/21/2012

PAHs____ _

Acenaphthene 11 U 11 10 U 10 9.9 U 9.9 111 U I1I
Acenaphthylene 9.5 U 9.5 9.3 U 9.3 8.9 U 8.9 9.6 U 9.6
Anthracene 3.2 U 3.2 3.2 U 3.2 3 U 3 3.2 U 3.2
Benzo(a)anthracene 5 JX 3.4 3.3 U 3.3 3.2 U 3.2 3.4 U 3.4
Benzo(a)vwene 10 J 6.7 6.7 U 6.7 6.4 U 6.4 6.8- U 6.8
lBenzo(b)fluoranthene 13 JT 4.4 4.4 1U 14.4 5.1 1J 4.2 4.5 U 4.51
Benzo(ghi)perylene 7.6 U 7.6 7.5 U 7.5 7.1 U 7.1 17.7 U 7.7
Benzo(k)fluoranthene 5.6 J 4.1 4.1 U 4.1 3.9 U 3.9 4.2 U 4.2
Chrysene 14 J 5.1 5 U 5 4.8 U 4.8 5.1 U 5.1
Dibenzra~hlanthracene 12 U 12 11 U 11 11 U 11 12. U 121
Fluoranthene 27 J 14 13 U 13 13 U 13 14 U 14
Fluorene 5.6 U 15.6 5.5 IU 5.5 5.2 IU 5.2 5.6 U 5.6
Indeno(1.2,3-cd)pvrene 13 U 13 12 U 1 2 12 U 12 113 U 13
Naphthalene 13 U 13 12 U1 1 2 12 U 12 13 U 13
Phenanthrene 17 JX 13 12 U 12 12 U 12 13 U 13
Pvrene 20 JX 13 12_ U1 12 12 U 12 13 U 13

_ _ _ _ _ - - ~Pesticides - - - - - - - -

Aldrin 0.26 U 10.26 0.27 U 10.27 0.26 U 0.26 0.26 U1 0.26
Alpha-BHC 0.22 U 0.22 0.23 U1 0.23 0.22 U 0.22 0.22 U1 0.22
alpha-Chiordane 0.33 U 0.33 0.34 U1 0.34 0.34 U 0.34 0.34 U 0.34
beta-i ,2,3,4,5,6-Hexachlorocyclohexane 0.68 U 0.68 0.71 U 0.71 0.69 U 0.69 0.7 U 0.7
Delta-BHC 0.41 U 0.41 0.43 U 0.43 0.42 U 0.42 0.42 U 0.42-
Dichlorodiphenyldichioroethane 0.56 U 0.56 0.58 U 0.58 0.57 U 0.57 0.57 U 0.57
Dichlorodiphenyldichloroethylene 0.28 J 10.24 0.25 1U 0.25 0.25 U 0.25 10.25 U 0.25
Dichlorodiphenyltrichloroethane 0.6 U 0.6 0.63 U 0.63 0.61 U 0.61 0.62 U 0.62
Dieldrin 0.21 U 0.21 0.22 U 10.22 0.22 U 0.22 0.22 U 0.22
Endosulfan 1 0.18 U 0.18 0.19 U 0.19 0.18 U 0.18 0.18 U 0.18
Endosulfan 11 0.29 U 0.29 0.31 U 0.31 0.3 U 0.3 0.3 U 0.3
Endosulfan sulfate 0.28 U 0.28 0.29 U 0.29 0.29 U 0.29 0.29 U 0.29
Endrin 0.31 U 10.31 0.33 U 0.33 0.32 U 0.32 10.32 U 0.32
Endrin aldehyde 0.17 U 0.17 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.5 U 0.5 0.52 U 0.52 0.51 U 0.51 0.51 U 0.51
Gamma-BHC (Lindane) 0.47 U 0.47 0.49 U 0.49 0.48 U 0.48 0.49 U 0.49
gamma-Chlordane 0.27 U 0.27 0.28 U 0.28 0.28 U 0.28 0.28 U 0.28
Heptachlor 0.22 U 0.22 0.23 U 0.23 0.22 U 0.22 0.22 U 0.22
Heptachlor epoxide 0.44 U1 0.44 0.45 U 0.45 04 .4 04 U 0.45
Methoxychlor 0.46 U 0.46 0.48 U 0.48 0.47 U 0.47 0.47 U 0.47
Toxaphene .16 U 16 17 U1 17 16 UAIT 16 117 U 17
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Table C-3. 100-D-65 In-process Sampnle Results - Or~anics. (9 Pa))
( J1NJR6 J1NJR7 J1N.1R8 J1NJR9

Constituent 2/21/2012 2/21/2012 2/21/2012 2/21/2012
_ _k 0 PL p/o1j1PT akaIn O Ltk 10- P

__________________________SVOAs

1,2,4-Trichlorobenzene 29 U 29 128 U 28 28 U 28 29 U 29
1,2-Dichlorobenzene 23 U 23 22 U 22 22 U 22 23 U 23
1,3-Dichlorobenzene 13 U 13 12 U 12 12 U 12 13 U 13
1,4-Dichlorobenzene 14 U 14 13 U 13 14 U 14 14 U 1 4
2,4,5-Trichiorophenol 10 U 10 9.9 U 9.9 9.9 U 9.9 10 1U 10
2,4,6-Trichlorophenol 10 U 10 9.9 U 9.9 9.9 U 19.9 10 U 10
2,4-Dichlorophenol 10 U 10 9.9 U 9.9 9.9 U 9.9 10 U 10
2,4-Dimethylphenol 69 U 169 65 U 65 66 U 66 69 U 69
2,4-Dinitrophenol 350 U 350 330 U 330 330 U 330 350 U 350
2,4-Dinitrotoluene 69 U 69 65 U 65 66 U 66 69 U 69
2,6-Dinitrotoluene 29 U 29 28 U 28 28 U 28 29 U 29
2-Chloronaphthalene 10 U 10 9.9 U 9.9 9.9 1U 9.9 10 U 10
2-Chlorophenol 22 U 22 21 U 21 21 U 21 22 U 22
2-Methylnaphthalene 20 U 20 19 U 19 19 U 19 20 U 20
2-Methylphenol (cresol, o-)- 14 U 14 13 U 13 13U 13 14 U 14
2-Nitroaniline 52 U 52 50 U 50 50 U 50 52 U 52
2-Nitrophenol 10 U 10 9.9 1U 9.9 9.9 U 19.9 10 U 10
3+4 Methyiphenol (cresol, m+p) 34 U 34 33 U 33 33 U 33 34 U 34
3,3'-Dichlorobenzidine 94 U 94 89 U 89 89 U 89 94 U 94
3-Nitroaniline 76 U 76 72 U 72 72 U 72 76 U 76
4,6-Dinitro-2-methylphenol 340 U 340 330 U 330 330 U 330 340 U 340
4-Bromophenylphenyl ether 20 U 20 19 U 19 19 U 19 20 U 20
4-Chloro-3-methylphenol 69 U 169 65 1U 165 66 U 66 69 U 69
4-Chloroaniline 85 U 85 81 U 81 81 U 81 85 U 85
4-Chlorophenylphenyl ether 22 U 22 21 U 21 21 U 21 22 U 22
4-Nitroaniline 76 U 76 72 U 72 72 U 72 76 U 76
4-Nitrophenol 100 U 100 96 U 96 96 U 96 1100 UJ 100
Acenaphthene 11 U 11 10 U 10 10 U 10 11 U 11
Acenaphthylene 18 U 118 17 1U 17 17 1U 17 18 U 18
Anthracene 18 U 18 17 U 17 17 U 17 18 U 18
Benzo(a)anthracene 21 U 21 20 U 20 20 U 20 21 U 21
Benzo(a)pyrene 21 U 21 20 U 20 20 U 20 21 U 21
Benzo(b)fluoranthene 27 U 27 26 U 26 26 U 26 127 U 27
Benzo(ghi)peryiene 17 U 17 16 U 16 16 U 16 17 U 17
Benzo(k)fluoranthene 42 U 142 40 1U 140 40 1U 40 42 U 42
Bis(2-chloro-l-methylethyl)ether 24 U 24 23 1U 123 23 U 23 24 U 24
Bis(2-Chloroethoxy)methane 24 U 24 23 U 123 23 U 23 24 U 24
Bis(2-chloroethyl) ether 17 U 17 16 U 16 16 U 16 17 U 17
Bis(2-ethylhexyl) phthalate 48 U 48 46 U 46 46 U 46 48 U 48
Butylbenzylphthalate 45 U 45 43 U 43 43 U 43 145 U 45
Carbazole 38 U 38 36 U 36 36 U 36 38 U 38
Chrysene 28 U 28 27 U -27 27 U 27 28 U 28
Di-n-butylphthalate 30 U 30 29 U 29 29 U 29 30 U 30
Di-n-octylphthalate 15 U 15 14 U 14 14 U 14 15 U 15
Dibenzra,h]anthracene 20 U 20 19 U 19 19 U 19 20 U 20
Dibenzofuiran 21 U 21 20 U 20 20 U 20 21 U 21
Diethyl phthalate 27 U 127 26 U 26 26 U 26 27 U 27
Dimethyl phthalate 24 U 124 23 U 23 23 U 23 24 U 24
Fluoranthene 38 U 38 136 IU 36 36 U 36 38 U 38
Fluorene 19 U1 19 118 JU 18 18 U 18 19 U1 19
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Table C-3. 100-D-65 In-process SamPle Results - Or2anies. (9 Paes
J1NJR6 J1NJR7 JINJR8 J1NJR9

Constituent 2/21/2012 2/21/2012 2/21/2012 2/21/2012
__ _ _ _ _ _ _ _ _jg~ Q POL jig/g P PL jigkg Q POL jigkg a PQL

Hexachlorobenzene 30 U 30 29 U 29 29 U 29 30 U 30
Hexachiorobutadiene 10 U 10 9.9 U 9. 9.9 U 9.9 110 U 10
Hexachiorocyclopentadiene 52 U 52 50 U 50 50 U 50 52 U 52
Hexachioroethane 22 U 22 21 U 21 21 U 21 22 U 22
Indeno(1,2,3-cd)pyrene .23 U 123 22 U 22 22 1U 22 23 U 23
Isophorone 18 U 118 17 U 17 17 1U 17 18 U 18
N-Nitroso-di-n-dipropylamine 32 U 32 31 U 31 31 U 31 32 U 32
N-Nitrosodiphenylarnine 22 U 22 21 U 21 21 U 21 22 U 22
Naphthalene 32 U 32 31 U 31 31 U 31 32 U 32
Nitrobenzene 23 U 23 22 U 22 22 U 22 23 U 23
Pentachlorophenol 340 U 340 330 U 330 330 U 330 340 U 340
Phenanthrene 18 U 18 17 U 17 17 1U 17 18 U 18
Phenol 19 U 19 18 U 18 18 U 118 19 Jul 19
Pyrene 26 1TJ 13 12 Ul 12 12 JT 12 113 JU 13 1
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APPENDIX D

CALCULATION BRIEFS
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APPENDIX D

CALCULATION BRIEFS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the file will be stored in a
U.S. Department of Energy, Richland Operations Office, repository. These calculations have
been prepared in accordance with ENG-l1, Engineering Services, ENG-l1 -4.5, "Project
Calculation," Washington Closure Hanford, Richland, Washington. The following calculations
are provided in this appendix.

IJ00-D -65 Waste Site Upland Portion Cleanup Verifi cation 95%o UCL Calculation,
0O100D-CA-V0466, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-D -65 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation,
O100D-CA-V0468, Rev. 0, Washington Closure Hanford, Richland, Washington.

100-D-65 Waste Site Protection of Groundwater Hazard Quotient and Carcinogenic Risk
Calculation, 0OlOOD-CA-V0469, 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 in the administrative record.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-D Field Remediation Job No. 14655

Area: 100-D

Discipline: Environmental *Calculation No: 0l00D-CA-V0466

Subject: 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation Preliminary E] Superseded LVoided E]

Rev ShetNmbrs Oiginiator Checker Reviewer ,Appovl. Date4
Cover = 1

0Sheetsl 4 C b N.K. Schiffe iJOD l' D.O eae0 Attm.1= I N c9r 1\~ g bnse (Total = 24 Sb ~ ~ (/i

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) ObanCaic. No. from Document Control and Form from Intiranet
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Washington Closure Hanor CALCULATION SHEET

Originator C.H. Dobie C 0l Date 08/09112 Caic. No. Ol00D-CA-VO466 Rev. No. 0
Project 100-D Field Renlldiation Job No. 14655 Checked N. K. Schiffem n$A Date 08/09/12
Subject 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 1 of 14

1 Summary
2

4 Purpose:
5 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject
6 site. Also, perform the Washington Administrative Code (WAC) 1 73-340-740(7)(e) Model Toxics Control Act (MTCA)
7 3-part test for nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate
8 sample pairs for each contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.
9

10 Table of Contents:
12 Sheets i to 5 - Calculation Sheet Summary
13 Sheets 6 to 10 - Calculation Sheet Verification Data - Excavation
14 Sheets 11 to 13 - Ecology Software (MTCAStat) Results
15 Sheet 14 - Calculation Sheet - Duplicate Analysis
16 Attachment 1 - 1 00-D-65, Verification Sampling Results (9 pages)
17
18 Given/References:
19 1) Sample Results (Attachment 1).
20 2) DOE-RL, 2009a, 1 00 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22 3) DOE-RL, 2009b, Remedial Design RepoWtRemedial Action Work Plan for the 100 Area (RDRIRAWP), DOE/RL-23 96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
25 4) Ecology,1 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of
26 Ecology, Olympia, Washington.
27 5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background
28 Data with Below-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington
29 Department of Ecology, Olympia, Washington.
30 6) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of
31 Ecology, Olympia, Washington, <https:/Ifortress.wa.gov/ecy/clar/CLARCHome.aspc.
32 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Heaith Evaluation Manual, Pqrt A;
33 Interim Final, EPN/54O/1 -89/002, U.S. Environmental Protection Agency, Washington, D. C.
34 8) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.35

36Solution:
38 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRIRAWP
39 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC
40 1 73-340-740(7)(e) 3-part test for non radionuclides, and the RPD calculations for each COC/COPC. The hazard
41 quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining
42 Sites Verification Package (RSVP).
43
44 Calculation Description:
45 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 100-
46 D-65 waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the

47built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in
49accordance with the RDR/RAWP (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used

50 in evaluation of data quality within the RSVP for this site.
51
52 Methodology:
53 The excavation area of 1 00-D-65 waste site underwent statistical sampling that consists of one decision unit for
54 verification sampling; the excavation.
55
56 Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. For polycyclic
57 aromatic hydrocarbons (PAHs), two separate analyses were performed that provided data: 8310 (PAH specific) and
58 8270 (semi volatile organics). Only data from the 8310 PAH specific analysis are evaluated for cleanup and included
59 in the results summary table(s). However, PAH data from both analyses is evaluated for the RPD calculation. Further
60 information of the sample data quality is presented in the data quality assessment section of the associated RSVP.
61
62
63
64
65
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Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator C.H. Dobie tDDate 08109/12 Calc. No. Ol00D-CA-V0466 Rev. No. 0
Project 1 00-D Field Remediation Job No. 14655 Checked N. K. Schiffem }\ Date 08/09/12
Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 2 of 14

1 Summary (continued)
2 Methodology, continued:
3
4 For nonradioactive analytes with :550% of the data below detection limits, the statistical value calculated to evaluate the

6effectiveness of cleanup is the 95% UICL. For nonradioactive analytes with >50% of the data below detection limits, as
6determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set is used

7
8 instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum

9detected values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported
10 detections. Calculated cleanup levels are not available in Ecology (2011) under WAC 173-340-740(3) for calcium, magnesium,
11 potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Supertund (EPA 1989) recommends that aluminum
12 and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and
13 sodium are not considered site CQCs/COPCs and are also not included in these calculations. The 95% UCL values were not
14 calculated for potassium-40, radium-226, radium-228, and thoriur-232 based on the natural occurence at the Hanford Site.
15
16 All nonradionuclide data reported as being undetected are set to Y2 the detection limit value for calculation of the statistics
17 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
18 dt eatrajsmnsfrcnoe aaa ecie bv.Frrdould aa aclto ftesaitc sdn
20 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
21 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
22 before being included in the data set, after adjustments for censored data as described above.
23
24 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data
25 and the 95% UICL calculated on thte appropriate distribution using Ecology software. For non radionuclide small data sets (n<1 0),
26 -the ctilculations are performed assuming nonparametric distribution, so no tests for distribution awp performed. For
27 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
28 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
29 (DOE-RL 2009b) and MTCAStat coding and due to e limitation in the MTCAStat coding (no direct capability to address variable
30 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data

31set treated as uncensored.
33

34The WAC 1 73-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:
35 1) the 95% UCL exceeds the most stringent cleanup limit for each COPO/COC,
36 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC,
37 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.
38
39 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are
40 greater than 5 times the target detection limit (TDL). The TDLs; are pre-determined values for analytical methods and
41 constituents with cleanup levels as listed in Table 2-1 of the SAP (DOE-RL 2009a). Table 2-1 includes nominal TDLs for
42 identified methods based organic analyses. The nominal TDLs; are also used in support of the RPD calculation for the methods

43based analytes. TDLs; not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of
44the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further

45
46 evaluation of the RPD value was net performed. The RPD calculations use the following formula:
47

48 RPD =[ IM-SV((M.4S)/2)]*1 00
49
50 where. M = Main Sample Value S = Split (or duplicate) Sample Value
51
52 For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data
53 compare favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To
54 assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was
55 quantified at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the
56 difference between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the
57 usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
58 applicable RSVP.
59
60
61
62
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Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator C.H. Dobie CD Date 08/15/12 Ca~c. No. Ol00D-CA-V0466 Rev. No. 0
Project 100-D Field Remediation Job No. 14855 Checked N. K. Schiffem '~. Date 08/15/12

Subject 1 00-D-65 Waste Shte Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 3 of 14

1 Summary (continued)
2
3 QUALIFIER UST
44 = value converted from nitrate value

5b= value converted from nitrite value
6 B = blank contamination
7 C = all compounds at secondary dilution factor
8 J =estimate

9 R rejected
10 U =undetected

11
12
13 ACRONYM LIST
14
15 -- =not applicable
16 DE = direct exposure
17 GW = groundwvater
18 MTCA = Model Toxics Control Act
19 POIL = practical quantitation limit
20 0 = qualifier
21 ONOQC = quality assurancequality control
22 RAG = remedial action goal
23 RDR/RAWP = remedial design reportremedial action work plan
24 RESRAD = RESiduall RADioactivity (dose model)
25 RPD =relative percent difference
26 RSVP = remaining sites verification package
27 SAP = sampling and analysis plan
28 TDL = target detection limit
29 UCIL = upper confidence limit
30 WAC = Washington Administrative Code
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Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator C..Dobie ?[)Date 08/15/12 Calc. No. OIOOD-CA-V0466 Rev. No. 0
Project 100-D Field Remediation Job No. 14655 Checked N. K. Schiffem n~ Date 08/15/12

Subject 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UICL Calculations Sheet No. 4 of 14

2 Results:
3The results presented in the tables that follow include the summary of the

4 results of the 95% UCL calculations for the excavations A, B, the WAC 173-340.
5 740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in
6 risk analysis and the RSVP for this site.

7 Result Summary
8 Excavation

9Analyte 95% UCL Maximum Units
____________________ Result Result

10 Cesium-137 0.101 - pcilg
I1I Europium-I 52 0.135 - pCVg
12 Uranium-233/234 0.660 - pclvg
13 Uranium-238 (AEA) 0.751 - pcilg
14 Arsenic 2.65 - mg/kg
15 Barlum 66.8 - mg/kg
16 Beryllium 0.287 - mg/kg
17 Boron 1.48 - gk
18 Catdmium 0.113 - gk
19 Chromium 10.9 -gk

20 Cobalt 6.61 - gk
21 Copper 13.7 - gk
22 Lead 3.82 - gk
23 Manganese 276 - gk
24 Mercury - 0.0235 mg
25 Molybdenum 0.539 -- gk
26 Nickel 10.7 -gk

27 Vanadium 51.5 -gk

28 Zinc 44.3 1-gk
29 Chloride 7.1 -- tk
30 Nitroen inNitrate 3.6 -gk

31 Nitoen in Nktrt -- 0.3 mg/k
32 Nitoen in Nitrate and nitrite 3.68 -- gk
33 Sulfate 18.9 -- gk
34 Acenaphthene - 8.01 ugk
35 Acenaphthylene - 2.66 ugk
36 Benzo a)anthracene 3.50 - gk
37 Benzpa prne - 5.86 .uL...
38 Benzo b fluoranthene - 5.14 ~ g
39 Benzo hi pryene 3.29 - gk
40 Benzo(k)fluoranthene - 3.01 ugk
41 Chrysne -7.68 -ug
42 Fluorene -- 2.00 ugk
43 Fluoranthene 9.57 - ug/kg
44 lndeno(1 .2,3-cd)pyrene 8.23 ugtk
45 Naphthalene 5.16 -gk

46 Phenanthrene - 1 5.41 ugL...
47 Pyrene 1 4.87 1 - ug/kg
48 WAC 173-340-740(7)(e) Evaluation:
49 WAC 173-340 3-Part Teat for most
50 stringent RAG: EXC
51 95% UCL or maximum> Cleanup
52 Limit? NO NO
53 k 10% above Cleanup Limit? NO NO
54 JAny sample > 2x Cleanup Limit? NO NO

'Te95% UCL result or maximum value, depending on data censorship, as
described in the methodology section.
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Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Washington Closure Hanford CALCULATION SHEET

Originator C.H. Dobie CD Caic. No. Ol00D-CA-V0466 Rev. No. 0
Project 1 00-D Field Remediation Checked N. K. Schiffem Mb Date 08/15/12
Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 5 of 14

1 Summary (continued)
2
3 Relative Percent Difference Results and 0A1OC Analysis'
4 Aay Duplicate Analysis
5 AayeExcavation
6 Potassium-40 12.1%
7 Aluminum 6.1%
8 Barium 11.6%
9 Calcium 5.5%

10 Chromium 13.3%
11 Copper 15.9%
12 Iron 9.3%
13 Magnesium 2.2%
14 Manganese 2.6%
15 Silicon 4.1%
16 ISodium 20.8%
17 jVanadium 7.0%
18 jZInc 1.2%
20 Grey cells indicate not applicable.
21 aRPD listed where result produced, based on criteria, If RPD flat required, no
22 value is listed. The significance of the reported RPD values, including values
23 greater than 30%. is addressed in the data quality assessment section of the
24 CVP.
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Attachment to Waste Site Reclassification Form 20 12-072 Rv

CALCULATION SHEET

WashingtC lsrHaoditnCoueHnod Originator C.H. Dobie C-J Date 08/14/12 Ca~c. No. OlOOD-CA-V466 Rev. No 0

Project 1 00-D Field Rem-ediation Job No. 14655 Checked N. K. Schiffern Date0/41

Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL CalculationsSheN

1 100-D-65 Statistical Calculations
2 Verification Data - Excavation____________________

3 Sample Sample Sample Cesium-i 37 Europium-i 52 Uranium-233/234 Uranium-238 (AEA)

4 Area Number Date P~i/g -0 MDA pCI/g 0 MDA pCilg 0 MDA pCi/g 0 MDA

5 1 J1PVL2 7/18/12 0.062 U 0.062 0.206 U- 0.206 0.676 0.167 0.589 0.167

6 Duplicate of J 1PVM4 7/18/12 0.020 U 0.020 0.066 U 0.066 0.410 0.174 0.524 0.174
J 1PV2 ___ 

__ __

7 2 J 1PVL-3 7/18/12 0.065 U 0.065 0.185 U 0.185 0.639 0.163 0.511 0.163

8 3 J1 PVL4 7/18/12 0.078 U 0.078 0.219 U 0.219 0.539 0.159 0.664 0.159

9 4 J 1PVL-5 7/18/12 0.219 0.075 0.247 0.182 0.626 ___ 0.141 0.792 0.141

10 5 J1 PVL6 7/18/12 0.166 0.0821 0.274 U 0.274 0.675 0.148 0.829 0.148

11 6 J1PVL7 7/18/12 0.072 U 0.072 0.191 U 0.191 1.00 0.150 0.823 ___ 0.150

12 7 J 1PVL8 7/18/12 0.090 0.074 0.207 U 0.207 0.491 0.157 0.921 0.157

13 8 J 1PVL9 7/18/12 0.059 U 0.059 0.171 U 0.171 0.422 ___0.170 0.667 0.170

14 9 J1 PVMO 7/18/12 0102 __0.083 0.255 U 0.255 0.475 ___0.165 0.626 __ .6

15 10 J1PVM1 7/18/12 0.050 U 0.050 0.155 U 0.155 0.315 ___0.172 0.719 ___10.17

16 11 J1PVM2 7/18/12 0.115 U 0.115 0.236 U 0.236 0.752 ___0.174 0.661 {0.174
17 12 JP /8/12 J 0.067 1 0.067 0.171 U 0.171 0.391 ___0.176 0.322 ___ 0.176

18 Statistical Computation Input Data _________

19 Sample Sample Sample Cesium-i 37 Europium-152 Uranium-233/234 Uranium-238 (AEA)

20 Area Number Date pCi/g pCilg __ _pCilg ____pCi/g

21 1 J V-1 7/18/12 0.021 0.068 0.543 0.557
A1PVM4 I_ II

22 2 J 1PVL-3 7/18/12 0.033 0.093 0.639 0.511

23 3 J1 PVL4 7/18/12 0.039 0.110 0.539 ___0.664

24 4 J 1PVL5 7/18/12 0.219 0.247 10.626 0.792

25 5 J 1PVL6 7/18/12 0.166 ___0.137 0.675 __ __ 0.829

26 6 J1IPVL7 7/18/12 0.036 ___0.096 1.00 0.823

27 7 J1 PVL8 7/18/12 0.090 0.104 0.491 0.921

28 8 J1 PVL9 7/18/12 0.030 0.086 0.422 ___0.667

29 9 J1IPVMO 7/18/12 0.102 0.128 ___0.475 ___0.626

30 10 J1 PVM1 7/18/12 0.025 0.078 0.315 0.719

31 11 J1 PVM2 7/18/12 0.058 ____0.118 0.752 ____0.661

321 12 J1PVM3 7/18/12 0.034 _ ____ 0.086 -Q,_ 0391 ___ 0.322 ___

33 Statistical ComputationsCsumi3Eupumi2Urnu-3/4 Urnm23 (EA

34 ___ um13 ___pum15 ___um23/3 ___ ___ __ _(AEA

Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set.

35 95% UCL based on Use nonparametric z- Use nonparametric z- Use nonparametric z- Use nonparametric z-
statistic,.___ statistic. ____statistic. ____statistic.

36 N 12 12 12 12 __

37 % < Detection limit 67% 92% -0% 0% ___

38 Mean 0.071 0.112 0.572 0.674 _ ___

39 Standard deviation 0.063 ____ 0.047 0.184 0.162 ___

40 Z-statistic 1.64 __ __ 1.64 ____ 1.64 1.64 ____

41 95% UCL on mean 0110.135 0.660 1 10.751

42 Maximum valuel 0.219 0.27 1.00 0.921t

43 Acronyms and qualifieis are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 20 12-072 Rv

CALCULATION SHEET

WahntnCoueHnod Originator C.H. Dobie C-i.? Date 08/14/12 Calc. No. OlOOD-CA-VO466 Rev. No. 0
Project 1 00-D Field Remediation Job No. 14655 Checked N.K 2iffern1,4- Date 08/14/12
Subject 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 7 of 14

100-D-65 Statistical Calculations
Verification Data - Excavation __________ ____________________

1 Sample Sample Sample ---- _ Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper
2 Area Number Date mg/kgT 0 PQL mgkg a POL mgk 0 POL m~~ a PQL mg/kg 0 PQL mg/kg a PQL mg/kg a PaL mg/kg 0 PQL

3 1 J1PVL2 7/18/12 1.99 0.898 46.1 0.449 0.195 0.180 0.89 7 1.80 0.0705 0.180 11.1 0.180 5.50 1.80 12.2 0.898
Duplicate of0

4 J 2 J1 PVM4 7/18/12 2.25 0.830 t51.8 0.415 0.194 0.166 0.858 1.66 0.0857 0.166 9.72 0.166 5.15 1.66 10.4 0.830

5 2 J1IPVL3 7/18/12 2.61 0.923 58.6 0.462 0.237 0.185 1.30 1.85 0.0920 0.185 10.3 0.185 5.85 1.85 12.1 0.923
6 3 J 1PVL4 7/18/12 2.45 0.896 56.6 0.448 0.240 = 0. 179 11.43 1.79 0.0859 0.179 9.19 0.179 5.58 1.79 12.5 0.896
7 4 J1 PVL5 7/18/12 2.75 _ _ 0.998 65.9 0.499 0.313 0.200 1.33 2.00 0.116 1 0.200 10.1 0.200 6.82 12.00 15.2 0.998
8 5 J1IPVL6 7/18/12 2.87 0.888 65.1 0.444 0.310 0.178 1.42 1.78 0.113 0.178 10.8 0.178 6.14 1.78 14.5 0.888
9 6 J 1PVL7 7/18/12 2.00 0.927 58.7 0.463 0.264 0.185 1.54 1.85 0.109 0.185 8.35 0.185 6.37 1.85 12.8 0.927

10 7 J 1PVL8 7/18/12 3.03 0.927 72.0 0.464 0.308 0.185 1.56 1.85 0.115 0.185 12.3 0.185 6.47 1.85 13.5 0.927
11 8 J1 PVL9 7/18/12 1.94 0.931 56.3 0.465 0.244 0.186 1.33 1.86 0.0946 0.186 7.97 0.186 6.33 1.86 12.7 0.9-31
12 9 J1PVMO 7/18/12 2.69 ___ 0.967 67.3 0.484 0.312 0.193 1.51 1.93 0.109 0.193 11.4 0.193 6.48 1.93 14.2 ___ 0.967
13 10 J1PVM1 7/18/12 2.06 0.963 56.5 0.482 0.224 0.193 061 1.93 0.0752 0.193 9.91 0.193 6.56 1.93 11.6 0.963
14 11 JlPVM21 7/18/12 2.54 1.01 76.8 0.506 .31 7 _ __0.202 1.22.02 0.136 0.202 11.3 0.202 6.93 2.02 13.2 1.01
15 12 JlPVM31 7/18/12 11.98 1__1 1.16 65.8 0.7 0.226 0.232 10.673 1 12.32 0.106 10.232 9.80 0.232 6.99 ___ 2.32 12.8 ___ 1.16
16 Statistical Corn utatlon Input Data _____________ _____ ______ ___ ______ __

17 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper
18 Area Number Date mgk _____ mg/g - gk M___ _____ m____ mg__

19 1 J1PVL2/ 7/18/12 2.12 49.0 0.195 0.878 0.0781 10.4 5.33 11.3
J_____ J1PVM4 I__III

20 2 J1PVL3 7/18/12 2.61 58.6 0.237 1.30 0.0920 10.3 5.85 12.1
21 3 J1PVL4 7/18/12 2.45 56.6 0.240 1.43 0.0859 9.19 ___ 5.58 12.5
22 4 J1PVL5 7/18/12 2.75 ____ 65.9 0.313 1.33 0.116 ____ 10.1 6.82 15.2
23 5 J1PVL6 7/18/12 2.87 ____ 65.1 0.310 1.42 0.113 10.8 6.14 14.5
24 6 J 1PVL7 7/18/12 2.00 58.7 0.264 1.54 0.109 8.35 6.37 12.8
25 7 J1PVL8 7/18/12 3.03 72.0 0.308 1.56 0.115 12.3 6.47 13.5
26 8 J1 PVL9 7/18/12 1.94 56.3 0.244 1.33 0.0946 7.97 6.33 12.7
27 9 1J1PVMO 7/18/12 2.69 67.3 0.312 _ 1.51 0.109 11.4 6.48 14.2
28 10 1J1PVM1 7/18/12 2.06 56.5 0.224 ___0.651 0.0752 9.91 6.56 11.6
29 11 1JlPVM21 7/18/12 2.54 76.8 0.317 _ __ 1.92 0.136 11.3 6.93 13.2
30 12 1JlPVM31 7/18/12 1.98 ___ 65.8 ____ 0.226. ____ 0.673 _____ 0.106 ____ 9.80 ___ 6.99 ____ 12.8
31 Statistical Computations ___ ______ ______ ________________ _____________

32 __ Arsenic___ __ Barium ___ __Beryllium___ __ Boron Cadmium Chromium _ __Cobalt Copper

Large data set (n 10), Large data set (n 2: 10), Large data set (n 2: 10), Large data set (n 10), Large data set (n 2t 10), Large data set (n2: 10), use Large data set (n L 10), Large data set (n a- 10),
33 96% UCL based on use MTCAStat lognormal use MTCAStat lognormal lgomladnrl lgomladnral use MITCAStat lognormal MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal

distribution. distribution. distribution rejected, use distribution rejected, use distribution. distribution. distribution. distribution.
______z-statistic. z-statistic.

34 N 12 __ _ _ 12 __ _ _ 121_ _ 12 _ _ __ 12 __121_ _ _ _ 121_ _ _ 12
35 % <Detection limit 0% __ _ _ 0% __ _ _ 0% 10% _ _ 0% __0% __ _ _ 0% 1 __ 0%
36 Mean 2.42 __ __ 62.4 __ __ 0.266 {1.30 _______ 0.102 ___10.2 __ ___ 6.32 __ __ 13.0 __

37 Standard deviation 0.385 __ __ 7.80 ______0.04381__1 0.379 ____0.0177 ___1.25 __ ___ 0.520 ______ 1.16 __

38 95% UCL on mean 2.65 ______ 66.8 ______ 0.287 _ 1.48 ____ 0.113 ___10.9 1_ _ __ 6.61 ______ 13.7 __

39 Maximum value 3.03 __ __ 76.8 ____ 0.317 j______ 1.92 ___ 0.136 12.3 __ ___ 6.99 ] ___ 15.2

Most Stringent Cleanup Limit for DE, GW &
40 nonradionucllde and RAG type 20 River 200 1.51 GW & River 320 0.81 GW & River 18.5 GW & River 15.7 22.0

(mg/kg) Protection GW Protection Protection GW Protection Protection Protection GW Protection River Protection
41 WAC 173-340 3-PART TEST
42 95% UCL > Cleanup Limit? NA NA NA NO NA NA NA NA
43 > 10% above Cleanup Limit? NA NA NA NO NA NA NA NA
44 Any sample > 2X Cleanup Limit? NA NA NA NO NA NA NA NA

Because all values are Because all values are Because all values are The data set meets the 3- Because all values are Because all values are below Because all values are Because all values are
below background (6.5 below background (132 below background (1.51 ebelow background (15.7 blwbcgon 2.

45 WAC 173-340 Compliance? mg/kg) the WAG 173-340 mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 copar d t crtihens belo bacound 0 bacgo (18.534 mg/kg te mg/kg) the WAG 173-340 mg/kg) the WAC 173-340
3-part test is not 3-part test is not 3-part test is not comprnet the. mot m/g3 heWG1330WA 7-4-art test isnoreuedntrqie. 3-part test is not 3-part test is not required.

____________________ required. required. required. srnetRG 3-atetisoteqrd.oteurd.required.
Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 2012-072 Rv

CALCULATION SHEET

WahntnCoueHnod Originator O.H. Dobie (DDate 08/1 5/12 CaIc. No. OlOOD-CA-VO466 Rev. No. 0

Project 1 00-D Field Remediation Job No. 14655 Checked N. K. Schiffern C Date 08/15/12

Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 8 of 14

10O0-13-65 Statistical Calculations
Verification Data - Excavation__________

1 Sample Sample Sample ____Lead Manganese Molybdenum Nickel Vanadium zinc Chloride Nitroc en in Nitrate

2 Area Number Date mg/kg 0 PQLO0 PL mg/kg 0 POL mg/kg 0 POL0 PL mg/kg 0 PQL mgk 0 POL mg/kg 0 POL mg/kg 0 POL

3 1 J1PVL2 7/18/12 2.60 0.449 235 4.49 1.80 U 1.80 10.5 3.59 44.4 2.25 32.4 8.98 1.0 U 1.0 1.1 BJ 1.0

S Duplicate of J 1PVM4 7/18/12 2.51 0.415 229 4.15 0.167 1.66 8.87 3.32 41.4 2.08 32.8 8.30 1.0 B 1.0 0.97 BJ 1.0

5 2 J1PVL3 7/18/12 3.16 _ 0.462 253 4.62 0.363 ___ 1.85 10.5 3.69 46.9 2.31 36.2 9.23 1.0 U 1.0 0.59 BJ 1.0

6 3 J1PVL4 7/18/12 3.38 0.448 247 4.48 0.257 ___ 1.79 8.50 3.59 47.9 2.24 37.4 8.96 2.2 B 1.0 3.0 J 1.0

7 4 J1PVL5 7/18/12 4.08 ___ 0.499 285 ___ 4.99 10.359 2.00 8.6-7- 3.99 47.7 2.49 44.0 9.98 1.4 B 1.0 2.1 J 1.0

8 5 J1PVL6 7/18/12 4.25 ___ 0.444 252 4.44 10.238 1.78 8.85 3.55 47.6 2.22 43.7 8.88 28.8 1.0 2.1 J 1.0

9 6 J1PVL7 7/18/12 3.29 ___0.463 264 4.63 0.231 1.5 7.70 3.71 53.5 2.32 44.3 9.27 1.0 U 1.0 8.5 J 1.0

10 7 J1PVL8 .7/18/12 3.91 0.464 273 4.64 0.217 1.85 11.5 3.71 49.1 2.32 44.3 9.27 1.0 U 1.0 1.1 BJ 1.0

11 8 J1PVL9 7/18/12 3.01 0.465 252 ___ 4.65 0.204 1.86 7.22 3.72 51.5 2.33 40.4 9.31 1.0 U 1.0 2.5 J 1.0

12 9 J 1PVMOL 7/18/12 4.08 0.484 259 4.84 0.197 1.93 10.7 3.87 45.1 ___ 2.42 43.0 9.67 1.0 UB 1.0 1.6 J 1.0

13 10 J 1PVM1 7/18/12 3.00 0.482 271 4.82 1.93 U 1.93 13.0 ___ 3.85 48.0 2.41 37.9 9.63 1.5 B 1.1 0.61 BJ 1.1

14 11 J1 PVM2 7/18/12 4.09 0.506 282 5.06 2.02 U 2.02 9.39 4.04 50.9 2.53 45.9 10.1 1.6 B 1.1 0.88 BJ 1.1
15, 12 JPM9/1/2 31_.59 39579 02423 10.8 _ _ 4.3 59.8 1__ 2.89 149.2- 11.6 1.3 U 1.3 12 BJ 1.3

16 Statistical Computation In ut Data _____________ ______ _____ ___ ______ _________

17 Sample Sample Sample 1 Lead Manganese I Molybdenum Nickel Vanadium ZnChoieNitrogen In Nil ate-v

18 Area Number Date ___ m/g ____ mgk _____ mak _____ _____ mglk ____ ___

19 1 J VI2 7/18/12 2.56 232 0.534 9.69 42.9 32.6 0.75 1.0
_______J1PVM4 I____ I__ 1__1

20 2 J1PVL3 7/18/12 3.16 253 0.363 10.5 146.9 36.2 __ 0.50 _ _ 0.59 ___

21 3 J1PVL4 .7/18/12 3.38 247 ____ 0.257 8.50 47.9 37.4 ___2.2 ____ 3.0 ___

22 4 J1PVL5 7/18/12 4.08 285 0.359 8.67 47.7 44.0 1.4 _ _ 2.1

23 5 J1PVL6 7/18/12 4.25 _ _ 252 0.238 8.85 47.6 43.7 ____ 28.8 _ _ 2.1

24 6 J1PVL7 7/18/12 3.29 264 ____ 0.231 7.70 53.5 44.3 ___ 0.50 ____ 8.5

25 7 J1PVL8 7/18/12 3.91 273 ______ 0.217 11.5 49.1 44.3 0.50 1.1

26 8 J1PVL9 7/18/1l2 3.01 252 __ __ 0.204 7.22 51.5 40.4 __ 0.50 12.5

27 9 J1PVMO0 7/18/12 4.08 259 __ __ 0.1971 10.7 45.1 4.3.0 0.501.

28 10 J1PVM1l 7/18/12 3.00 271 __ __ 0.965 13.0 48.0 ____ 37.-.506o__

29 11 J1PVM2 7/18/12 4.09 ____ 282 __ __ 1.01 9.39 50.94.9 __ 16 _____ 08

30 12 J1PVM3 7/18/12 3.17 ____ 309 __ _ 0.234 ____ 10.8 ____ 98____ 4. ___ .5___ . ___

31 Statistical Computations______________________
32 ______________ Lead Manganese Molybdenum Nickel Vanadium Zinc Chloride Nitrogen in Nitrate a

Large data set (n 2: 10), Large data set (n 2: 10), Large data set (n a 10), Large data set (n 2: 10), Large data set (n Lt 10), Large data set (n 2: 10), use Large data set (n k 10), Large data set (n 2: 10),
33 95% UCL based on use MTCAStat lognormal use MTCAStat lonra onra n oml use MTCAStat lognormal use MTCAStat lognormal MTCAStat lognormal lonra n omluse MTCAStat lognormal

dsrbto.dsrbtonor distribution rejected, use dsrbto.itiuin.itiuin.distribution rejected, use distribution.
ditrbtin dsriuio.z-statistic. _______tic

34 N 12 12 ___12 .12 ___12 __ ___ 12 12 12

35 % < Detection limit* 0% 0% ___17% _ _ __ 0% ___0% _ _ __ 0% 50% 0%

36 Mean 3.50 265 0.401 9.71 49.2 41.6 3.3 j 2.1

37 Standard deviation 0.557 20.6 0.290 1.66 4.36 4.73 8.1 2.2

38 95% UCL on mean 3.82ZL 276 ___0.539 ___10.7 ___51.5 44.3 7.1 3.6

39 Maximum value 4.25 T___ 309_ . __ 0.363 - ___ 13.0 -. 59.8 - __ 49.2 28.8 8.5

Most Stringent Cleanup Limit for
40 nonradlonuclide and RAG type 10.2 GW & River 512 GW & River 8 19.1 85.1 67.8 25000 1000

(mg/kg) unless stated otherwise Protection Protection GW Protection GW Protection GW Protection River Protection GW Protection GW Protection

41 WAC 173-340 3-PART TEST
42 95% UCL > Cleanup Limit? NA NA NO NA NA NA NA NA

43 > 10% above Cleanup Limit? NA NA NO NA NA NA NA NA

44 Any sample > 2X Cleanup Limit? NA NA NO NA NA NA NA NA

Beeloackrud (10. Beelo bakgrolud (512 The data set meets the 3. Because all values are Because all values are Because all values are below Beows b ackrud (100 Beows bakgroud (11.
45lo WAcgrun (7-4 opinegk)teWC130 mg/kg) thegrun WAC 134 part test criteria when below background (19.1 below background (85.1 background (67.8 mg/kg) the mgelg) thegrun WA 1330 blwacgon(1.

45, AC 73-30 Cmplance mgkg)the AC 73-40 m/kg th WAC173340compared to the most mg/kg) the WAG 173-340 mg/kg) the WAC 173-340 WAC 173-340 3-part test is 3-par thes is not34 mg/kg) the WAC 173-340
3-part test is not 3-part test is not stringent RAG. 3-part test is not required. 3-part test is not required. not required. -atesisnt 3prtstsno required. ___________

required. required. required.___ ___________ _________________________

Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 2012-072 Rv

CALCULATION SHEET

WahntnCoueHnod Originator C.H. Dobie C 1) Date 08/14/12 CaIc. No. OlOOD-CA-VO466 Rev. No. 0
Project 1 00-D Field Remnediation Job No. 14655 Checked N. K. Schiffern r>Date 08/14/12
Subject 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 9 of 14

100-13-65 Statistical Calculations
Verification Data - Excavation

1 Sample Sample Sample Nitrogen In Nitrite and Sulfate Benzo(a)anthracene Berizo(ghi)perylene Fluoranthene Indeno(1,2,3-cd)pyrene Naphthalene PyreneNitrate ___ ___

2 Area Number Date mg/kg 1 0 POL mg/kg 0 POL ug/kg 0 PQL ugk 0 POL ugtk 0 PQL uglkg Q POL_ ugk O O
3 1 J1 PVL2 7/18/12 1.34 0.10 5.0 B 1.0 3.30 J 3.51 2.63 J 3.51 5.97 3.51 3.48 J 3.51 2.99 J 3.51 3.86 3.51

4 uicte o J1 PVM4 7/18/12 1.16 0.10 5.0 1.0 2.02 J 3.39 1.65 J 3.39 3.28 J 3.39 1.88 J 3.39 3.74 J 3.39 2.78 J 3.39

5 2 J1PVL3 17/18/12 0.81 ___ 0.10 13.7 B 1.0 8.05 3.20 8.59 ___ 3.20 16.8 3.20 6.10 3.20 7.20 J 3.20 13.4 3.20
6 3 J1 PVL4 7/18/12 3.24 0.10 37.4 1.0 3.23 J 3.43 2.97 J 3.43 8.27 3.43 5.78 3.43 9.47 J 3.43 5.85 ___ 3.43

7 4 J1PVL5 7/18/12 2.20 0.10 11.9 1.0 3.40 U 3.40 3.40 U 3.40 4.80 13.40 7.36 13.40 2.52 J 3.40 3.40 U 3.40
8 5___J1PVL6 7/18/12 2.16 0.10 14.1 1.0 3.46 U 3.46 3.46 U .6 7.07 3.46 7.25 3.46 2.25 J 3.46 3.46 U 3.46
9 6 J1PVL7 7/18/12 8.93 0.10 7.6 1.0 1.09 J 3.35 1.22 J 3.35 11.4 3.35 7.54 3.35 3.53 J 3.35 0.905 J 3.35

10 7 __ J1PVL8 7/18/12 1.40 0.10 4.7 B 1.0 3.46 U 3.46 3.46 U 3.46 4.24 3.46 9.78 3.46 2.80 J 3.46 3.46 U 3.46
11 8 1__ J1PVL9 7/18/12 2.82 0.10 2.8 B 1.0 3.35 U 3.35 3.35 U 3.35 3.09 J 3.35 7.08 3.35 2.32 J 3.35 3.35 U 3.35
12 9 J1PVMO 7/18/12 1.75 - 0.10 4.2 B 1.0 3.44 U 3.44 3.44 U 3.44 5.98 3.44 7.34 3.44 1.09 J 3.44 3.44 U 3.44
13 10 J1PVM1 7/18/12 0.80 0.11 22.5 1.1 3.41 J 3.53 1.19 J 3.53 3.38 J 3.53 4.10 3.53 2.07 J 3.53 2.90 J 3.53
14 11 J1PVM2 7/18/12 1.03 0.11 4.3 B 1.1 3.95 U 3.95 3.95 U 3.95 3.95 U 3.95 13.1 13.95 11.38 1J 3.95 13.95 U 3.95
15- 12 J1IPVM3 7/18/12 1.45 ___ 0.13 6.3 1 1.3 12.47 J 1 4.14 1.31 1J 14.14 12.70 1J 14.14 1.64 1J 14.14 11.27 1J 4.14 11.95 + Ji 4.14
16 Statistical Comp tation In ut Data ___ ______ ______ __________ __

17 Sample Sample Nitrogen In Nitrite and Sulfate Benzo(a)anthracene *enzo(ghl)perylene Fluoranthene lndeno(1 ,2,3-cd)pyrene Naphthalene PyreneSample Nitrate
18 Area Number Date mg/kg ,me/kg _____ _____ _____ _____ _____%

19 1 J 1PVL2/ 7/18/12 1.25 5.0 2.66 2.14 4.83 2.68 3.37 3.32

20 2 J1PVL3 7/18/12 0.81 3.7 8.05 8.59 ____ 16.8 ____ 6.10 7.20 13.4 ___

21 3 J1PVL4 7/18/12 3.24 37.4 3.23 2.97 ____ 8.27 5.78 9.47 5.85 __

22 4 J1PVL5 7/18/12 2.20 11.9 1.70 1.70 ____ 4.80 __ __ 7.36 2.52 ___1.70

23 5 J1PVL6 7/18/12 2.16 14.1 ___1.73 1.73 __ __ 7.07 7.25 2.25 1.73
24 6 J1PVL7 7/18/12 8.93 7.6 ___1.09 1.22 __ __ 11.4 7.54 3.53 0.905
25 7 J1PVL8 7/18/12 1.40 4.7 1.73 1.73 ____ 4.24 ____ 9.78 2.80 1__ 1.731
26 8 J1PVL9 7/18/12 2.82 2.8 ______ 1.68 1.68 1___ 3.09 ____ 7.08 __ 2.32 1__ 1.68
27 9 J1PVMO 7/18/12 1.75 4.2 ______ 1.72 1.72 1___ 5.98 ____ 7.34 11.09 _ _ 1.72 ___

28 10 J1PVM1 7/18/12 0.80 ___22.5 ______ 3.41 -1.19 ____ 3.38 ____ 4.10 2.07 _ _ 2.90
29 1.1 J1PVM2 7/18/12 1.03 4.3 ___1.98 1.98 ____ 1.98 __ __ 13.1 1.38 ______ 1.98
30 12 J1PVM31 7/18/12 1.465___ 6.3 _ _ 2.47 ___ 1.31 27 _ 1.64 __ ___ 1.27 ______ 1.95 _ ___

31 Statistical Computations _______________________________

32 Nitrogen In Nitrite and Sulfate Benzo(a)anthracene Benzo(ghl)perylene Fluoranthene lndeno(1,2,3-cd)pyrene Naphthalene Pyrene
NtaeLarge data set (n ;, 10), Large data set (n Z:10 10), Large data set (n 2! 10),

Large data set (n 2 10), Large data set (n 210), onra n oml lgomladnra Large data set (n ;t 10), Large data set (n 2 10), use Large data set (n 2 0) lognormal and normal
33 95% ''' baedo use MTCAStat lonoma use MTCAStat lgoml lgnraadnoal onrmlndoml use MTCAStat lognormal MTCAStat normal use MTCA tt lognormal

on sriutonorm dsrbtono distribution rejected, use distribution rejected, use distribution. distribution, distribution, distribution rejected, use
ditrbuio dstibtinz-statistic____ z-statistic. z-statistic.

34 N 12 12 12 T_ __ 12 ____ 12 12 12 12 __

35 % < Detection limit 0%Y 0% 50% ___ 50% _ __ 8% 0% 0% 50% _

36 Mean 2.32 10.4 2.62 2.33 _ _ 6.19 6.65 3.27 3.24 _

37 Standard deviation 2.22 10.3 1.84 2.03 __ __ 4.27 3.05 2.53 3.45
38 95% UCL on mean 3.68 18.9 3.50 ____ 3.29 ___ 9.57 8.23 5.16 4.87 __

39 Maximum value 8.93 37.4 8.05 8.59 _______ 16.8 13.1 9.47 13.4

40 Most Stringent Cleanup Limit for 20048000 18000 33 gk WadRvr 16000 48000
40 nonradionucllde and RAG type 1000 20015 ug/kg GW and River ug/kg ug/k 3 kg g WadRvr ug/kg ug/kg

(mg/kg) unless stated otherwise GW Protection GW Protection Protection GW Protection River Protection Protection GW Protection GW Protection
41 WAC 173-340 3-PART TEST
42 95% UCL > Cleanup Limit? NO NA NO NO NO NO NO NO
43 > 10% above Cleanup Limit? No NA NO NO NO NO NO NO
44 Any sample > 2X Cleanup Limit? NO NA NO NO NO NO NO NO

part test criteria when below background (237 Thpat st mrieets hen 3 phata st mrieets then 3-Thpata st mrieets then3 The data set meets the 3-part part test criteria when part test criteria when
45 WAC 1734340 Compliance? coprdt h otmg/kg) the WAC 173-340 copar t emst criterradwhen partmtst crierawhn par d t crte when test criteria when compared compared to the most compared to the most

stringent RAG. 3-attest is not stringent RAG. stringent RAG. stringent RAG. t h otsrnetRG tign A.srnetRG

Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 201i2-072Re 0

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET
Washington Closure Hanford

Originator C..Dbi . Date 08/15/12 Calc. No. 01lOOD-CA-VO466 Rev. No.0

Project 100-D Field Remediation Job No. 14655 Checked N. K Schiffem- Date 0/51

Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 1 f1

1 100-D-65 Maximum Calculations
2 Verification Data - Excavation __________

3 Sample Sample Sample Mercury___ Nitrogen in Nitrite b Acenaphthene Acenaphthylene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Chrysene ___Fluorene Phennhrn

4 Area Number Date m/kg 0 POL jm9~ 0 1POL ug/kg 0 POL ugk P01 ug/kg 0 P01 ugk 0 POL 2A2Lkt Q P01 ug/kgi 0 P01 ~~ Q P01 ug0 PO

5 1 J1PVL2 7/18/12 0.0258 1U 0.0258 0.30 UR 11.0 7.38 3.51 3.51 U 3.51 2.13 J 3.51 2.56 J 3.51 1.07 J 3.51 3.3 J 3.51 3.51 U 3.51 1.39 J 35

6 DupVlteo J1 PVM4 7/18/12 0.0265 U 0.0265 0.30 UR 1.0 3.80 3.39 3.39 U 3.39 1.17 J 3.39 1.46 J 3.39 3.39 U 3.39 2.04 J 3.39 3.39 U 3.39 0.968 J 33

7 2 __ J1PVL3 7/18/12 0.0261 U 0.0261 0.30 UR 1.0 3.20 U 3.20 2.66 J 3.20 5.86 3.20 5.14 3.20 3.01 J 3.20 7.68 __ 3.20 3.20 U 3.20 5.41 32

8 3 J1PVL4 7/18/12 0.0260 U 0.0260 0.30 UR 1.0 6.73 3.43 3.43 U 3.43 2.51 J 3.43 2.59 J 3.43 1.41 J 3.43 3.84 3.43 3.43 U 3.43 3.74 34

9 4 J1PVL5 7/18/12 0.0235 B 0.0275 0.30 UR 1.0 3.40 U 3.40 1.60 J 3.40 3.40 U 3.40 3.40 U 3.40 3.40 U 13.40 3.40 1U 3.40 3.40 U 3.40 3.40 U 34

10 5 J1PVL6 7/18/12 0.0223 B 0.0262 0.30 UR 1.0 3.46 U 3.46 1.87 J 3.46 3.46 U 3.46 3.46 U 3.46 3.46 U 3.46 3.46 U 3.466 3.46 U 3.46 3.46 U 34

11 6 J1PVL7 7/18/12 0.0275 U 0.0275 0.30 BJ 1.0 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 1.14 J 3.35 3.35 U 33

12 7 J1PVL8 7/18/12 0.0260 U 0.0260 0.30 UR 1.0 3.46 U 3.46 3.46 U 3.46 3.46 U 3.46 3.46 U 3.46 3.46 U 3.46 3.46 U 3.46 0.917 J 3.46 3.46 U 34

13 8 J1PVL9 7/18/12 0.0249 U 0.0249 0.30 UR 1.0 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 3.35 3.35 U 33

14 9 J1 PVMO 7/18/12 0.0187 B 0.0285 0.30 UR 1.0 3.44 U 3.44 3.44 U 3.44 3.44 U 3.44 3.44 U 3.44 13.44 U 3.44 3.44 U 3.44 11.48 J 3.44 3.44 U 34

15 10 11IPVM1 7/18/12 0.0260 U 0.0260 0.33 UR 1.1 8.01 3.53 3. 53 U 3.53 2.19 J 3.53 1.42 J 3.53 3.53 U 3.53 13.98 3.53 3.53 1U 3.53 3.53 U 35

16 11 Ji PVM2 7/18/12 0.0298 U 0.0298 0.33 U R 1.1 3.95 U 3.95 13.95 U 3.95 3.95 U 3.95 3.95 U 3.95 3.95 U 3.95 3.5E 3.95 12.00 1J 13.95 3.95 U 39

17 12 J1PVM3 7/18/12 0.0313 U 0.0313 0.40 UR 1. .4 U 4.14 14.14 U 4.14 1.70 J 4.14 1.41 J 4.14 4.4 U 414 23- 4.14 4.14 1U 14.14 4.14 U 41

19 Mercutica CoNitogenIntNtrns b [ Acenaphthene Acenaphthylene Benzo(a)pyrefle Benzo(b)fluoranthefle Benzo(k)fluoranthene I Chrysefle Fluerene Phnatrel

20 % < Detection limit 75 2 5 5 58% 58% 70658% T67%75
21Maximum value 0.0235J 0.3 8-0 2.66J 5.8 514.0 7.6812.054

Most Stringent Cleanup Limit tor 96000 96000 ivr 100 Rvr 64000 240000
22 nonradionuclide and RAG type 0.33 GW and River 100 ug/kg uglkg 15 ug/kg GW and River 15 ug/kg GW and River 15 ug/kg GW and Rive ug/kg RvrugAkg ug/kg

(mg/kg) unless stated otherwise Protection GW Protection GW Protection GW Protection Protection Protection Protection Protection GW ProtectionGWPoetn
23 3-PART TEST
24 Maximum > Cleanup Limit? NA NO NO NO NO NO NO NO NO N

25 > 109% above Cleanup Limit? NA NO NO NO NO NO NO NO NO N

26 Any sample > 2X Cleanup Limit? NA NO NO NO NO NO NO NO NO N

Because all values are The data set meets the 3 The data set meets the 3 The data set meets the 3The data set meets the 3 The data set meets the 3The data set meets the 3 The data set meets the 3 The data set meets the 3 The datastmetlh

27 3Pr etCmlacbelow background (0.33 part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part tetcierawe
27 3-ar es Cmlinc? mg/kg) the WAC 173-340 compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most compardt, tems

3-part test is not required. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. stringent RAG. strinetRG

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verifi cation Package for the 100-D-65 Spillway Waste SiteD1



Attachment to Waste Site Reclassification Form 2012-072 Rv

CALCULATION SHEET
Washington Closure Hanford
Originator C..Dbe i Date 08/14/12 Calc. No. 01IOOD-CA-VO466 Rev. No. 0

Project 1 00-D Field Rem-eiation Job No. 14655 Checked N. K. Schfe Date 08/14/12
Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 11 of 14

Ecology Software (MTCAStat) Results, 1 00-D-65 Excavation _________________________________
1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCIL Calculation DATA ID Beryllium 95% UCL Calculation

2 2.12 JP 2/49.0 J1PL/0.195 J1 PVL2/
J1PVM4 J1 PVM4 J1 PVM4

3 2.61 J1PVL3 58.6 J 1PVL3 0.237 J1 PVL3
4 2.45 Ji PVL4 Number of samples Uncensored values 56.6 Ji1 PVL4 Number of samples Uncensored values 0.240 J1 PVL4 Number of samples Uncensored values
5 2.75 J1 PVL5 Uncensored 12 Mean 2.42 65.9 J 1PVL5 Uncensored 12 Mean 62.4 0.313 J 1PVL5 Uncensored 12 Mean 0.266
6 2.87 J1 PVL6 Censored Lognormal mean 2.42 65.1 Ji1 PVL6 Censored Lognormal mean 62.4 0.310 J1 PVL6 Censored Lognormal mean 0.266
7 2.00 J I PVL7 Detection limit or PQL Std. devn. 0.385 58.7 Ji1 PVL7 Detection limit or POL Std. devn. 7.80 0.264 J1 PVL7 Detection limit or POL Std. devn. 0.0438
8 3.03 Ji1 PVL8 Method detection limit Median 2.50 72.0 Ji1 PVL8 Method detection limit Median 61.9 0.308 i PVL8 Method detection limit Median 0.254
9 1.94 J1PVL9 TOTAL 12 Min. 1.94 56.3 J 1PVL9 TOTAL 12 Min. 49.0 0.244 J1 PVL9 TOTAL 12 Min. 0.195

10 2.69 J1 PVMO Max. 3.03 67.3 J1 PVMO Max. 76.8 0.312 J1IPVMO Max. 0.317
11 2.06 J1 PVM1 56.5 J1 PVM1 0.224 J1PVM1
12 2.54 J1 PVM2 76.8 J1 PVM2 0.317 J1 PVM2
13 1.98 J1PVM3 65.8 J1 PVM3 0.226 J1 PVM3
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.925 r-squared is: 0.931 r-squared is: 0.956 r-squared is: 0.956 r-squared is: -0.894 r-squared is: 0.887
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distrbution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
18
19 UCL (Land's method) is 2.65 UCL (Land's method) is 66.8 UCL (based on Z-statistic) is 0.287
2020 _____________________________________ ___________________________________________________________________________
21 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation

22 0.878 JP 2/0.0781 J1PL/10.4 J1 PVL2/
Ji PVM4 J1 PVM4 J1PVM4

23 1.30 J1PVL3 0.0920 J1IPVL3 10.3 J 1PVL3
24 1.43 J1PVL4 Number of samples Uncensored values 0.0859 J 1PVL4 Number of samples Uncensored values 9.19 J1PVL4 Number of samples Uncensored values
25 1.33 J1IPVL5 Uncensored 12 Mean 1.30 0.116 J 1PVL5 Uncensored 12 Mean 0.102 10.1 J1PVLS Uncensored 12 Mean 10.2
26 1.42 J1PVL6 Censored Lognormal mean 1.31 0.1113 J 1PVL6 Censored Lognormal mean 0.103 10.8 J1 PVL6 Censored Lognormal mean 10.2
27 1.54 J1PVL7 Detection limit or PQL Std. devn. 0.38 0.109 J 1PVL7 Detection limit or POL Sid. devn. 0.0177 8.35 Ji PVL7 Detection limit or PQL Std. devn. 1.25
28 1.56 J 1PVL8 Method detection limit Median 1.38 0.115 J1PVL8 Method detection limit Median 0.108 12.3 J1PVL8 Method detection limit Median 10.2
29 1.33 J1PVL9 TOTAL 12 Min. 0.65 0.0946 J1PVL9 TOTAL 12 Min 0.0752 7.97 J 1PVL9 TOTAL 12 Min. 7.97
30 1.51 J1PVMO Max. 1.92 0.109 J1 PVMO Max. 0.136 11.4 J1PVMO Max. 12.3
31 0.651 J1PVM1 0.0752 J1PVM1 9.91 J1PVM1
32 1.92 J1PVM2 0.136 J1 PVM2 11.3 J1PVM2
33 0.673 Ji PVM3 0.106 J1 PVM3 9.80 J1PVM3
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.835 r-squared is: 0.897 r-squared is: 0.953 r-squared is: 0.957 .r-squared is: 0.966 r-squared is: 0.979
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormial distribution.
38
39 UCL (based on Z-statistic) is 1.48 UCL (Land's method) is 0.113 UCL (Land's method) is 10.9
40__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

41 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA ID Lead 95% UCL Calculation

42 5.33 JPL/11.3 J1 PVL2/ 2.56 1V2
J1PVM4 J1 PVM4 J1PVM4

43 5.85 J 1PVL3 12.1 J1PVL3 3.16 J1 PVL3
44 5.58 J1 PVL4 Number of samples Uncensored values 12.5 Ji PVL4 Number of samples Uncensored values 3.38 J1 PVL4 Number of samples Uncensored values
45 6.82 J 1PVL5 Uncensored 12 Mean 6.32 15.2 J 1PVLS Uncensored 12 Mean 13.0 4.08 Ji1 PVL5 Uncensored 12 Mean 3.50
46 6.14 J1IPVL6 Censored Lognormal mean 6.32 14.5 J 1PVL6 Censored Lognormal mean 13.0 4.25 J1 PVL6 Censored Lognormal mean 3.50
47 6.37 J 1PVL7 Detection limit or PQL Std. devn. 0.520 12.8 J 1PVL7 Detection limit or PQL Std. devn. 1.16 3.29 i PVL7 Detection limit or PQL Std. devn. 0.557
48 6.47 J1PVL8 Method detection limit Median 6.42 13.5 J 1PVL8 Method detection limit Median 12.8 3.91 Ji PVL8 Method detection limit Median 3.34
49 6.33 J 1PVL9 TOTAL 12 Min. 5.33 12.7 J1PVL9 TOTAL 12 Min. 11.3 3.01 J1 PVL9 TOTAL 12 Min. 2.56
50 6.48 J1PVMO Max. 6.99 14.2 J1PVMO Max. 15.2 4.08 J1 PVMO Max. 4.25
51 6.56 J1PVM1 11.6 J1PVM1 3.00 J11PVM1
52 6.93 J1PVM2 13.2 J1 PVM2 4.09 J1 PVM2
53 6.99 J1PVM3 12.8 J1IPVM3 3.17 J1 PVM3
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.935 r-squared is: 0.949 r-squared is: 0.981 r-squared is: 0.974 r-squared is: 0.920 r-squared is: 0.918
56 Recommendations: Recommendations: Recommendations:
57 Usa lognormal distribution. Use lognormal distribution. Use lognormal distribution.
58
59 UCi. (Land's method) is 6.61 UCL (Land's method) is 13.7 UCL (Land's method) is 3.82
6060 _______________________________________________________________________________________________________________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-072 Rv

CALCULATION SHEET

Wash/noton Closure Hanford
originator C..Dbe C Date -08/15/12 CaIc. No. 01lOOD-CA-VO466 Rev. No. 0

Project 100-D Field Remediation Job No. 14655 Checked N. K. Schiffem "Date 068/15/12

Subject 100-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations 
Sheet No. 12 of 14

Ecology Software (MTCAStat) Results, 1 00-D-65 Excavatilon_________________________________

1 DATA ID Manganese 95% UCL Calculation DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation

232 J1PL/0.534 J1PL/9.69 JlPVL2/

2 J1 PVM4 J1 PVM4 J1 PVM4

3 253 J1PVL3 0.363 J1PVL3 10.5 J1 PVL3

4 247 J I PVL4 Number of samples Uncensored values 0.257 Ji1 PVL4 Number of samples Uncensored values 8.50 J1 PVL4 Number of samples Uncensored values

5 285 J1IPVL5 Uncensored 12 Mean 265 0.359 J1PVL5 Uncensored 12 Mean 0.401 8.67 J11PVLS Uncensored 12 Mean 9.71

6 252 Ji PVL6 Censored Lognormal mean 265 0.238 J I PVL6 Censored Lognormal mean 0.396 8.85 J1 PVL6 Censored Lognormal mean 9.72

7 264 JI1 PVL7 Detection limit or PQL Std. devn. 20.6 0.231 Ji PVL7 Detection limit or POL Std. devn. 0.290 7.70 J1 PVL7 Detection limit or POL Std. devn. 1.66

8 273 J1 PVL8 Method detection limit Median 262 0.217 Ji1 PVL8 Method detection limit Median 0.248 11.5 Ji PVL8 Method detection limit Median 9.54

9 252 J1PVL9 TOTAL 12 Min. 232 0.204 J 1PVL9 TOTAL 12 Min. 0.197 7.22 J1 PVL9 TOTAL 12 Min. 7.22

10 259 J11PVMO Max. 309 0.197 J1 PVMO Max. 1.01 10.7 J1PVMO Max. 13.0

11 271 it1PVM1 0.965 J1PVM1 13.0 J1PVM1

12 282 J1 PVM2 1.01 J1 PVM2 9.39 J1PVM2

13 309 J1IPVM3 0.234 J1 PVM3 10.8 J1PVM3

14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

15 r-squared is: 0.965 r-squared is: 0.953 r-squared is: 0.820 r-squared is: 0.704 r-squared is: 0.988 r-squared is: 0.977

16 Recommendations: Recommendations: Recommendations:

17 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognormal distribution.

18
19 UCL (Land's method) is 276 UCL (based on Z-stafistic) is 0.539 UCL (Land's method) is 10.7

20 _____________________________________

21 DATA ID Vanadium 95% UCI Calculation DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCIL Calculation

42.9 J V- 32.6 J1 PVL-2/ 0.75 lV2

22 J1 PVM4 J1 PVM4 J1 PVM4

23 46.9 J1PVL3 36.2 J 1PVL3 0.50 J1 PVL-3

24 47.9 JI1 PVL4 Number of samples Uncensored values 37.4 Ji1 PVL-4 Number of samples Uncensored values 2.2 Ji1 PVL4 Number of samples Uncensored values

25 47.7 J1 PVL-5 Uncensored 12 Mean 49.2 44.0 1PVL5 Uncensored 12 Mean 41.6 1.4 J1 PVL5 Uncensored 12 Mean 3.3

26 47.6 Ji PVL6 Censored Lognormal mean 49.3 43.7 Ji PVL6 Censored Lognormal mean 41.6 28.8 Ji1 PVL-6 Censored Lognormal mean 2.2

27 53.5 Ji PVL7 Detection limit or POL Std. devn. 4.36 44.3 Ji1 PVL7 Detection limit or POL Std. devn. 4.73 0.50 Ji PVL7 Detection limit or POL Std. devn. 8.1

28 49.1 J1 PVL8 Method detection limit Median 48.0 44.3 Ji1 PVL8 Method detection limit Median 43.4 0.50 Ji1 PVL8 Method detection limit Median 0.70

29 51.5 JIPVL9 TOTAL 12 Min. 42.9 40.4 J 1PVL-9 TOTAL 12 Min 32.6 0.50 J1PVL9 TOTAL 12 Min. 0.5

30 45.1 11PVMO Max 59.8 43.0 i PVMO Max. 49.2 0.50 Ji PVMO Max. 28.8

31 48.0 J1 PVM1 37.9 J1PVM1 1.5 11PVM1

32 50.9 J1PVM2 45.9 JIPVM2 1.6 J1PVM2

33 59.8 J1 PVM3 49.2 J1PVM3 0.65 Ji PVM3

34 Lqgnormal distribution? Normal distribution? Lognormal distribution? Normal distribution? *Lognormal distribution? Normal distribution?

35 r-squared is: 0.917 r-squared is: 0.891 r-squared is: 0.936 r-squared is: 0.951 r-squared is: 0.694 r-squared is: 0.353

36 Recommendations: Recommendations: Recommendations:

37 Use lognormal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.

38
39 UCL (Land's method) is 51.5 UCL (Land's method) is 44.3 UCL (based on Z-statistic) is 7.1

40 _____________________________________

41 DATA 1D Nitrogen In Nitrate 95% UCL Calculation DATA ID Nitrogen In Nitrate and Nitrite 95% UCL Calculation DATA ID Sulfate 95% UCL Calculation

1.0 JP2 1.25 J1 PVL2/ 5.0 J1 PVM4/

42 J1 PVM4 J1IPVM4J1PM

43 0.59 J 1PVL3 0.81 J1PVL3 3.7 J1 PVL3

44 3.0 J1 PVL4 Number of samples Uncensored values 3.24 Ji1 PVL4 Number of samples Uncensored values 37.4 Ji PVL4 Number of samples Uncensored values

45 2.1 J1PVL5 Uncensored 12 Mean 2.1 2.20 J1PVL5 Uncensored 12 Mean 2.32 11.9 J1PVL5 Uncensored 12 Mean 10.4

46 2.1 J1PVL6 Censored Lognormal mean 2.1 2.16 J1PVL6 Censored Lognormal mean 2.26 14.1 J1 PVL-6 Censored Lognormal mean 10.2

47 8.5 J1PVL7 Detection limit or PQL Std. devn. 2.2 8.93 J1IPVL7 Detection limit or POL Std. devn. 2.22 7.6 J1PVL7 Detection limit or PQL Std. devn. 10.3

48 1.1 J1PVL8 Method detection limit Median 1.4 1.40 J 1PVL-8 Method detection limit Median 1.60 4.7 J1PVL8 Method detection limit Mda .

49 2.5 J1PVL9 TOTAL 12 Min. 0.59 2.82 J1PVL9 TOTAL 12 Min. 0.80 2.8 J1 PVL9 TOTAL 12 Min. 2.8

50 1.6 JIPVMO Max. 8.5 1.75 11PVMo Max. 8.93 4.2 J1PVMO Max. 37.4

51 0.61 J1PVM1 0.80 J11PVM1 22.5 11PVM1

52 0.88 J1PVM2 1.03 J1 PVM2 4.3 J 1PVM2

53 1.2 J1PVM3 1.45 J1 PVM3 6.3 J1PVM3

54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?

55 r-squared is: 0.937 r-squared is: 0.627 r-squared is: 0.915 r-squared is: 0.619 r-squared is: 0.919 r-squared is: 0.717

56 Recommendations: Recommendations: Recommendations:

57 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.

58
59 UCL (Land's method) is 3.6 UCL (Land's method) is 3.68 UCL (Land's method) is 18.9

606 1 1 - I_________________________________ 
_________________________________________

Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 2012-072 Rv

Washingiton Closure HanfordCA ULTOSHE

originator C.H. obi C 1 Date 08/14/12 CaIc. No. 01lOOD-CA-VO466 Rev. No. 0
Project 100-D Field Remediation Job No. 14655 Checked N. K. Schiffemn IM~ Date 0/41
Subject 1 00-0-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations EogySfwr MC ta)Rsl,10-D6ExvtinSheet No.lof1

DATA ID Benzo(a)anthracene 95% UCL Calculation DATA ID BenzG(ghi)perylene 95% UCI Calculation DATA ID Fluoranthene, 95% UCL Calculation
2.6 J1PVL2/ 2.4 J 1 PVL2/ 4.3 J1 PVL2/
2.6 JPVM4 2.4 J1PVM4 4.3 J1 PVM4

8.05 J1 PVL3 8.59 J1 PVL3 16.8 A1PVL3
3.23 J1 PVL4 Number of samples Uncensored values 2.97 Ji1 PVL4 Number of samples Uncensored values 8.27 JA PVL4 Number of samples Uncensored values
1.70 J1 PVL5 Uncensored 12 Mean 2.62 1.70 J11PVL5 Uncensored 12 Mean 2.33 4.80 A1PVL5 Uncensored 12 Mean 61
1.73 J1 PVL6 Censored Lognormal mean 2.58 1.73 J 1PVL6 Censored Lognormal mean 2.24 7.07 J1 PVL6 Censored Lognormal mean 62
1.09 11 PVL7 Detection limit or PQL Std. devn. 1.84 1.22 Ji PVL7 Detection limit or PQL Std. devn. 2.03 11.4 J1 PVL7 Detection limit or PQL Std. devn. 42
1.73 Ji PVL8 Method detection limit Median 1.85 1.73 Ji PVL8 Method detection limit Median 1.73 4.24 JA PVL8 Method detection limit Median 47
1.68 J1 PVL9 TOTAL 12 Min. 1.09 1.68 J 1PVL9 TOTAL 12 Min. 1.19 3.09 J1 PVL9 TOTAL 12 Min. 19
1.72 A1PVMO Max. 8.05 1.72 J11PVMO Max. 8.59 5.98 J1PVMO Max. 1.
3.41 J1PVM1 1.19 J1 PVM1 3.38 J1 PVM1
1.98 J1 PVM2 1.98 J1 PVM2 1.98 J1PVM2
2.47 J1 PVM3 1.31 J1 PVM3 2.70 J1PVM3

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
r-squared is: 0.853 r-squared is: 0.633 r-squared is: 0.725 r-squared is: 0.495 r-squared is: 0.984 r-squared is: 0.832
Recommendations: Recommendations: Recommendations:
Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.

UCL (based on Z-statistic) is 3.50 UCL (based on Z-statistic) is 3.29 UCL (Land's method) is 9.57

DATA ID Indeno(1,2,3-cd)pyrene 95% UCL Calculation DATA ID Naphthalene 95% UCL Calculation DATA ID Pyrene 95% UCL Calculation

2.68 J1 PVM4/ 3.37 J1P2/3.32 A V2
J V4J 1PVM4 J1 PVM4

6.10 J1IPVL3 7.20 JI PVL3 13.4 J1PVL3
5.78 J I PVL4 Number of samples Uncensored values 9.47 JA PVL4 Number of samples Uncensored values 5.85 JI PVL4 Number of samples Uncensored values
7.36 J 1PVL5 Uncensored 12 Mean 6.65 2.52 A1PVL5 Uncensored 12 Mean 3.27 1.70 J1IPVL5 Uncensored 12 Mean 32
7.25 Ji1 PVL6 Censored Lognormal mean 6.90 2.25 Ji PVL6 Censored Lognormal mean 3.27 1.73 J I PVL6 Censored Lognormal mean 31
7.54 JA PVL7 Detection limit or PQL Std. devn. 3.05 3.53 JA PVL7 Detection limit or PQL Std. devn. 2.53 0.905 Ji1 PVL7 Detection limit or PQL Std. devn. 34
9.78 JA PVL8 Method detection limit Median 7.17 2.80 J1 PVL8 Method detection limit Median 2.42 1.73 Ji1 PVL8 Method detection limit Median 18
7.08 J 1PVL9 TOTAL 12 Min. 1.64 2.32 J 1PVL9 TOTAL 12 Min. 1.09 1.68 J 1PVL9 TOTAL 12 Min. 0.5
7.34 J1PVMO Max. 13.1 1.09 J1IPVMO Max. 9.47 1.72 Ji PVMO Max. 1.
4.10 A1PVM1 2.07 J11PVM1 2.90 J1PVM1
13.1 A1PVM2 1.38 J 1PVM2 1.98 J1PVM2
1.64 J1 PVM3 1.27 J 1PVM3 1.95 J1PVM3

Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
r-squared is: 0.874 r-squared is: 0.930 .r-squared is: 0.939 r-squared is: 0.754 r-squared is: 0.818 r-squared is: 0.570
Recommendations: Recommendations: Recommendations:
Use normal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.

UCL (based on t-statistic) is 8.23 UCL (Land's method) is 5.16 UCL (based on Z-statistic) is 4.87

Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 20 12-072 Rv

CALCULATION SHEET

Washington Closure Hanfor
Originator C.H. Dobie C-0 Date 08/15/12 Ca~c. No. OlOOD-CA-VO466 Rev. No. 0

Project 100-D Field Remnediation Job No. 14655 Checked N. K. Schiffemn 'Tf Date 08/15/12

Subject 1 00-D-65 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 14 of 14

1 Duplicate Analysis - 100-D-65 Waste Site Excavation___________________________________
21 Sampling Sample ISample Potassium-4 Radium-226 Radium-228 Thorium-228 [ Thorium-232 Uranium-2331234 Uranium-238 (AEA Aluminum Arsenic

3 Area Number Date pCg Q MDA pC~ Cit~ 00D cg 1 MDA pCVg Q MDA pCi/ Q DA pig a MDA ] inkg 0 OL mg0 POL

4F - 1 1J1PVL2 17/18/12 10.815 0.393 0.140 0.528 03 062015[0.682 10.135 067 0.2- 167 0.58 1i 11Z p ~.99089
5D DplicateofJlPVL2 I] JlVM41 7/18/12 jJ 0.248 0.5 0,-6jj5110.95 0.0 0.3 0.601 .03 n I~ j~jj7I nA-jj 2.1725~j

671 yis TDL 0.5 0.1 T0.2 1 111 1 T 10]

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

9DpiaeAayis Both >5xTDL? Yes (caic RPD) .No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) -No-Stop (acceptable) Yes (caic RPD) No-Stop (acceptabe

11 Difference > 2 TDL? Not applicable No - acceptable No - acceptable No -acceptable No - acceptable No - acceptable_ No - acceptable j Not applicable No - acceptable

12
13 Duplicate Analysis - I100-D-65 Waste Site Excavation __________ _________ 

_________

14[ Sampling Sample Sample Barium____ B lium Boron Cadmium Calcium Chromium Cobalt [Copper____ Iron

151 Area Number Date m a1 0 1POL Q PL m OPOL m 0 POL mngL.
0 POL k POL m 0 POL mcik 0 P01 m 0gk POL m

16 1 J1PVL2 7/18/12 46.1 1 10.449 0.150187097 0.180 6670 J 189.8 11 0.818 j j.j 09 J j .

17 Duplicate of JlPVL2 J1VM 7/812 518 L 0.41.9 0.5 1.66j~l6  0.85 0~E Z .166 7050 J 30 9.72 0.166 5.151.6 10.4 08300

18 Analysis: ________ ____________________

20 Both > PQL? Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)

21 Dulct [Aayi Both >5xTDi2' Yes (caic RPD) No-Stop (acceptable) __________I__________ Yes (caic RPD) Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) Yes (caic RPD)

22 Dulct nlss RPD T11.o6ii% 5.cetbe5oacpabe% cepaie ~ ~ al o 1'33%A1_________ 15.9% j.3%
23 _________Difference > 2 ______Notapplicable No -_accetableo_-_aceptabl No -acpblNoapialeNot applicable j No - acceptable Not aplcbeNot applicable

24
25 Duplicate Analysis - 100-D-65 Waste Site Excavation __________

26 Sampling SapeSample Lead J anes umn Man anese [ Nickel Potassium Silicon___ Sodium Vanadium JZinc
271 Area Number Date mok P01 Q P0 m 0 P0 mO c~ P01 POL5.. P01k 1~J~ P0 11~ P01 m 0 P01mak

28r -1 J1PVL2 7/18/12 2.00.4 3990 67.4 235.499 858 3571.J 18 2 4 II2 j 3.

291 Duplicate of Jl1PIL J1V 7/1am 2 2.51 0,15 4080 [ 62.3 22 4.5 j.821 1 .3 869 3~2 476 1J1 1.66 263 41. 41. 208 32.8

31~ayss TDIL 5 15 5- 4 400 2 T50 r2.5 1

32 Both > P01? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)

33Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes (caic RPO) Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) Yes (caic RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD)

34 RPD 12.2% 2.69/j 4.1% j20.8% 7.0% 1.2%

35 _________Difference > 2 TDL? No - acceptable Not applicable Not applicable No - acceptable No - acceptable Not applicable Not applicable Not applicable Not applicable

36
37 Duplicate Analysis - 100-D-66 Waste Site Excavation __________ 

_________

38 Sampling Sample Sample INitrogen in Nitrate Nitrogen In Nitrite and Sulfate Acenaphthene Benzo(a)anthracene I Benzo(a)pyrene Benzo(b fluoranthene Benzo(ghi)perylene Chrysene

39 Area Number IDate mgk POL m ZfIk I POL mgk P01 0gk T PQL ugf 0 P011 ugk 0 POL ug/ Of P01 7LZ~III a O gk

40 1 1JIPVL2 17/18/12 J 1.1 BJ 1.0 1.34 010 5. Bj 1.0j~~ 7.3 1 351 3.0 3.51 13 J j~ 1 9~j [131 ~J 3.1 3.30 J.5

41 Duplicate of J1PVL2 IJlPVM41 7/18/12 1. Bi 1. 1.6 J 0.10 5.0 1.0 3.8 1 1 .1 202 J 3.9 1.7 J 1 349 .46 1J~. 1 3.39 1.65 1 2.04

423nlss TDL r2.5 0.75 5 15 15 15 15 15______15__

44 Both > P01? No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptabe

46 Duplicate Analysis BohP5xDL [oSo Nocptbe No-Stop_______ (accetabl)_No-topaccepable

47 _________Difference >.2 TDL? N - accptbl N- acceptbeNo ctabbl No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptabl

48
49 Duplicate Analysis - 100-D-65 Waste Site Excavation __________

510 Smpling Sample Sample I Fluoranthene Idn1,2,3-cd pyrene Na hthaiene Phenanthrene 1Pyrene
511 Area Number Date ug/g 0 PLI ugk J Q jQ gk 0 O ug/kg 1-01 POL u/g 0 O

52[ -1 J1PVL2 7/18/12 5.97 1 3.51 3.48 5 1 1 299 J 351 1.39 1J 13.51 3.86 13.51

61Duplicate of JI11L0 J1PVM4 [-7/18/12 3.28jijI~ 3~i 1 I~1iIliI~ii ~Zijil~3Z 06 J 3.39 2.7 § 3.39

545nlss TDL 15 15 15 115 15

56 1 Both > P01? No-Stop (acceptable) No -Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

58 Duplicate Analysis RPt >xDL?___________

59 __________ ifference > 2 TDL? No - acceptable No - acceptable No - accetable No - acceptable No - acceptable

60 Acronyms and qualifiers are defined on sheet 3.
61

Remaining Sites Verification Package for the 100-D-65 Spillway Waste SiteD 
7



Attachment to Waste Site Reclassification Form 20 12-072 Rv

Remaining Sites Verification Package for the JOO-D-65 Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

S 0 0 00 '0 00000n0 C;6 46N

.2 C> z :D0

0 0 00000000 It 0n M o o o 6 6 CqI >' e -
(q -. 2 I Cn 4I

"C' "t 00

0 -N- 
00 

00 X0 
~ ' ~ 0 N

CI

-4O N M -nC r40 - C% ' t~ Mc 0 O 0 r ..
N DI r- '02 1N0'0 D 0 2 M ' Z4.M

(6 000 0 0 0 000000 0
06 0000 0000 0 0 000000000

-~ ~ -- e -06

a, C, cn

0. C- 0 nM 1 11 IC nS. i r- 00 07 0 00

CD CD 00 6 a O 6 3~~~~~'0~n a CN00 rA 0'l' N~'1~N30

'D t4ooo o - ~ 0 000 0, N D2:

30 2

0004' 00 0 4PVonC ,00 M o

*? 0?C 6 666 6 66 -1 q q

00 <1 00I ,0

01 10 In 1z 00N M0 -,N -

IM CD<D CD0 C0 6 6 6 6 6 6 66

!- ---- - - - - ---- - --

2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r M~ ~m~~000000) 0 0C0~000N
-e~ .00 N 02~00 0~2~~0~0:R
0 > 0 0 0N - ~ 0

> > > >N N N N >2 > >. $ > > > > > > >
e: 4) - - - - - - - - - - - 02>

00 000000000 g 400 0000000 000,

00 M0 0 0 0 N~

0..~~~~~~~~~~ z ~ ----------------. ~ ,

Reaiin Site Veifcaio 0.0grth 0--5SplwyWst ieD1



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

%nr

00

No C* C00' -,t '~0

0 B n 3 B 3 E30%

00 N 0 '. N- N N V N

0 ' 
0 0 

'
0  

00

~4~00 ~ -N O N U ~ 000 0.1 11q 0 ND D ZD

0R 0 .: D W

0? 0? 60? 0666000 00 N4 000M 0N00 r r r - -N

.~0I rNN-NN 0 00 ~ ~ o 0 0 N '

en '~ 0 '~ ~ 0 0N 0't ~~'N O N
0 CN NN N N

0 -' zI V*n In 4'

0 00 0 0 0 0 6 66 C; 6 66C6ooooooo6

N - N .400 N ~' N N0 '0 0' 0eCN0')''OCAC.~. 0 .'n' 00r . 00 IMj M.O !e-n

0; 01 In 66 o o CI R - 00000000000

r4' In~ 4 NNO 00 02~ C -NN. O O0 N 0
0 ' a 0 CD N 0'.~ 0 0. c0 -: C=5N 00~0

Do N N

2 --

IR 00 - O 0 (~ 00 0' 'It)) %P' "It 00I C

;6~ ;a ;a ~ 0  
00 0000000636 5 ;

0 0 oooo oooe ~ 6 eooo oo

0~ 0

------- -------------------------------------
u- 4* ,- .- ~- % Z - ~- ,- .- .-

Reann itsVrfcainPcagfrte10--5SilwyWse ieD2



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

---------- NN 06& 66 o q- cccoo*c r:O 7 In N

5000

0~ 0 0~& o C)-c S ~ -

-----------N- -cccc - - - - -- - - -

00 M cn!4 6~

09 N N~ N ~ .09 CJ n--N -NN N N NN N~ z
eno o oo o 6 N 1N"F q'

NN OqO C Cq C qC', a N 17cN17,NO " MSO-ccq qqN ,Cc~~ r-~N N NNNN NNNNCD!l

C~ccN~~\OE'O

44 e oe o 4 In cc o OR 09 cc C q~ Ci In - - -- -00 0 0 0 :

0 0scc 0oc 0-'n 000 NN oooo ' IInI

cc 0 Qc'n- sO

0000000000 M00000

,66 6 ~ 0 0 ~ 6 0 \0knC1- - --nORNN"k00

- - -cccccccc ~ ~ \ 20 \6cccccccccccccc \6ccCcccc .cc.cc.c.ccccccc

r-C 0M MN NNM NMO nW nN0 O0

?2 ZP 14

Iq- C O C C
C ~~ ~ ~~~ C\AC 60 '0 01 -1 01 0r -t 0k

4~~ 0 t:

Remai in ie VerMtin Packag fo the a,00- D-6R Sqpiwa Wast Sit D-2 1,\,



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

-~ ~ ~~ 'C' 't0 00 00 00% t- t

IS -Q-

)00 S

C'!

o C5 6A o00 ' '' o* o 0 o

.- 0 D D000 D. 0.0:D

0

0 '0 A 0%000 A .0 I~ "IN

M000 P 0 n N - C000 0% 0 M '

0"- 1 -- w- ' z~

cca

AN NAN oo N Nn

.. . . nc

rA .4 ooq 0% , A o ; noo o r o mo

: 000. 1gO0N#

00

'A m 0' o N o %0 'Io
NN N N NN N N

WI 0, qia a aIn 4 - -1 n M 4 n o O a
w)" 1"qI 0 n r j C o OR Rq ~ 'N ? Ii i "It ?00%N

m en0n en n M %-,t . 4 4 N %

2~~~~~r c00000000000000 2 c40000In00000000000P

o6 o60~~ o6 r- - C 4 I t

Remanin Sits Vrifiatin Pakag fo the 10 Sp1ia Wat1St1D2



Attachmnent to Waste Site Reclassification Form 20 12-072 Rev. 0

C a 0% 0% 000 a o00 00 0 0

-~~ ~ ~ ~ - -- - - --- - -C

z I a" "_____I,-

. -00 >

0%a %M0 000C0Ma00P

-4 - - -- - - - - ---
----------------------- -- C>--0.-- - - - - -

~ - -
00CN .OO'~0cc 00

00~0 O000-r .0000W0OWO0 W

E- 0 M - - M- %n

z Pf o

0 04

0 0

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site D-23



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

___________Attachment 1. 100-D-65 Waste Site Verification S-epic Results (0 nics).

I - IP'VLZ Duplicate of JlPVL2 2. JIPVL3 3.- J1PVL4 4. JIPVL5 5. - 1PVL6 6.-lPL

Bcenta-BH PEST 7.38 UD 5 136 .3801 135.393 UD 3.20 1.3 D 1 36 t.40 1.4036.37 013.41.37.32 UI 3.32
Dcelapta-Ble PEST 3.1.3 U 3.1.3.35 UD 135 1.33 JD 3.331.3 0131.3 1.360 0131.36 1.37 J13.41.37.32 t131.32
4,4 DDD PES 3.1.3 D 3.1.3 .35 U 031.35 1.33 UD 3.3031.3 0131.3 3.36 J3.41.36 .37 01341.37.32 01 31.32
4.4'-DnDuaE PEST 1.36 UD 3.36 1.35 UD 1.35 1.33 03.2 .33.3 0131.3 3.36 013.41.3.37 UD 3.37 1.32 0131.32
4,4- DDTn PEST 1.3013 1 .361.3 D13 1. 33 JD 3.9158 1.33 1.36 0131.3 1.36 013.41.36.37 LI 3.371.32 031.32

Dicidrflunmhn PEST 2.36 013.1. 1.33 JD 1.39513 LI3.33 1.36 031.3 3.36 013.40.36 4 1 .4.3753 1.3 031.32
Benosu~ilfane PEST 2.3 1 13.36 1.35 UD 1.35 1.33 UD3.33 1.36 0131.3 1.36 03.4 136.37 UD 1.37 1.32 JD 3.32

Benosfulfaulle PEST 1.36 03.51.36.35 131.35 3.33 JD 3.33 1.36 131.3 3.360133 1U3.40374 UD 1.4637.32 UD 3.32
Cndosufncslft PEST 3.36 J 3.1.3 2.35 J 3.39 1.33 03 2 1.31.36 13 .3 3.36 UD 3.361.37 UD .41.37.32 UD 1.32

DiEnahndne PET 3.1.3 U13.51.36.33 UD 1.39 1.330D 1.3031.3 0131.3 1.36 UD 3.361.37 UD 3.371.32 UD 1.32

Elankeone PEST 1.36 03.51.36.35 LI 3.35 1.3 031.33 1.36 03 1.3 4.36 3I.36 1.37 031.37 1.2 3D.32

2,.-Feluor enol SVA 3341 01 3341 3.39 U3 3.39 3.24 01 3.24 3.3 0U 3.3 33401U 3340 3346 01 3346 3.4 01 3405
2nen~,4,6-chlorene SVA 3348 0J 3341 3398 0J 3.39 324101 3.24 33780 3.37.33460 3340 3365 01 3346 3.4 01 30

NapDihthenl SA 3349 J 3341 3394 J 3.39 3.240 J3.243347 J 3.3 3342 J 3340 3365 J 3346 3403 J 3405
2,-Deseth esol VA 3 134 J 3341 3398 J 3.39 324 I 3.24 3374U 3.3 3340 U 3340 3346 U 3346 1330 10 3405

2,-Aro benal SVOC 16.7 0U 16.7 1700 0U 17.0 1620 U1 1320 1690 1 U1690 167 U 167 138 U1 16.8 1700 1700
2,-iroolne PCB 134 U 134 139 U 139 134 LI U 34 137 1 U 37 134 U 134 136 U 336 13 130

Aroclor-~~~~~Alacoru 124 ShCe No 371. 36134U1. 37U1. 3. 371. 381. 6 of.9
A~ulor 128 PB 3.7U 1.7 3.6 U 3.613. U O.413ginator137 13.1.8 Uoi Date 13. t/13.32
Aroclor-1254 ~ ~ ~ ~ ~ ~ heke PC. 137U 1.K36 U 1. 34U_1. 37U 1. 37U1. 1ci3.8s Dat 138 033 133
Arocor-260 PCB 13. U 1.7 3.6 U 1.6 3.4 134 1.7 C1371. No.7 13OO.8A0 Re13.8 N. 01.

Re aing 162 PC Sites Ueiicto Packag for6 th 13.D65 S13. wa Wat Site D-241. 3. 371.81U1. 3. J11
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Attachment 1. 100-D-65 Waste Site Verification Samle Results (Or nirs). _____

Icenhthene SVGAp334aUe334 339 U 339 -324 U 32 3 U 337VI 34 U 334VL 33 U 33P 6 34 U 340VL

Benzot anhan SV1 334 U ~ 33 339 Uk 33 32 U Q 324 t 33 U 337 334U 33 33 PLu U 336 340 u U 340Q
2,-niotol n SVGA 334 U 334 339 U 339 324 1U 324 337 U 337 334 U 334 336 U 336 340 U 340

BenzChluarahtjtene SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340
2-Cnzo ene SV0A 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340

2-eynkfuantaene SVGA 334 U 334 339 U 339 324- U 324 337 U 337 334 U 334 336 U 336 340 U 340

2Meyethyle(ceso, - SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340
Bs2-Ntroeaoxtane SVGA 3340 U 3340 3390 U 3390 3624 U 3624 3370 U 3370 3340 U 3340 36 U 36 3400 U 34V0
Bn2-Nithlool t SVGA 334 U 334 339 U 339- 324 U 324 337 U 337 334 U 334 336 U 336 3,40 U 340

3+42-ethylhenol (carel SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340

Carazich.eid. SVGA 334 U 334 339 U 339 348 U 3433675 U 375 334 U 334 3 U 636830 U 340
3- srane SVGA 3340 U 3340 3390 U 3390 3624 U 36243379 U 3370 3340 U 33433160 U 3634170 U 3400

4-Di-nifbut2-mthlreno SVGA 334 UJ 334 339 UJ 339 324 UJ 324 337 UJ 337 334 Ul 334 336 UJ 336 340 Ul 340
--om t helhanlter SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340

DiChenzra-h athracenol SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340
Dibeorann SVGA 334 UJ 334 339 UJ 339 324 UJ 324 337 UJ 337 334 U 334 336 UJ 336 340 UJ 340
ietdoohelha ther SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 324 336 U 336 340 1U 340

N-Nidin aina SVGA 3340 U 3340 3390 U 3390 3624 U 3624 3370 U 3370 3340 U 3670 36 U 36 3400 U 3400
4Ntwhenal SVGA 3340 U 31 33970 U 33 370 124 U 3624 3370 U 3370 3340 U 3340 36 U 36 3400 U 3400
Acniteene SVGA 334 U 334 -339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340

Penahthano SVGA 3674 U 1670 1700 U 1700 3620 U 1620 1690 UJ 1637 1670 U 1670 160 UJ 16 1700 u 3700
PAnthrene SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336 340 U 340

Pez~~heol n SVGA 334 U 334 339 U 339 324 U 324 337 U 337 334 U 334 336 U 336_ 340 U 340
Buoen SVGA 334 U 334 339 1U 339 324_ U 324 337 U 337 334 U 334 336 U 336 340 U 340

R mning tles er~fcto PakgI o h IOO 6 SIlia at ieD2



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Attachnient 1. IWD-65 Wage Site Veriffica, Sample Results (Or tunics).

7 - JIPVL8 8 - JlPVL9 9 - JIPVMO 10 - JlPVM1 11 - JlPVM2 12 - JlPVNB Ettpuipment Blank

LOCATION CLASS RPVM5
7/19/12 7/18/12 VIM 7118112 MM2 M8/12 7/18112

ug/kg Q PQL ugft Q PQL mg/kg I Q PQL uzft 1 0 L uWkg Q I PQL uglkg I Q I PQL -g&g Q PQL
Acenaphthenc PAH 3.46 U 3.46 3.35 U 3.35 3.44 1 U 3.44 8.01 3.53 3.95 U 1 3.95 4.14 U 4.14

Acenaphthylem PAH 3.46 U 3.46 3.35 U 3.35 3.44 1 U 3.44 3.53 U 3.53 3.95 U 1 3.95 4.14 U 4.14
Anduacene, PAH 3.46 UJ 1 3.46 3.35 UJ 3.35 3.44 UJ 3.44 3.53 UJ 3.53 3.95 UJ 3.95 4.14 UJ 4.14

Benzo(a)anthracene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 3.41 1 3.53 3.95 U 3.95 2.47 J * i $r4m
Bento(a)pyrene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 2.19 1 3.53 3.95 U 3.95 1.70 J 4.1 awn

Benzo(b)fluoranthene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 1.42 J 3.53 3.95 U 3.95 1.41 1 4.1
Benzo(ghi)perylew PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 1.19 1 3.53 3.95 U 3.95 1.31 J 4.14

Benzo(k)fluoranthene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 1 3.53 1 U 3.53 3.95 U 3.95 4.14 U 4.14
Chrysene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 3.98 1 3.53 3.95 U 3.95 2.39 J 4.14

Dibenz(ahjanthracene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 3.53 U 3.53 3.95 U 3.95 4.14 U 4.14
Fluoranthene PAH 4.24 3.46 3.09 J 3.35 5.98 3.44 3.38 1 3.53 3.95 U 3.95 2.70 J 4.14

Fluomne PAH 0.917 J 3.46 3.35 U 3.35 1.48 1 3.44 3.53 U 3.53 2.00 1 3.95 4.14 U 4.14
Ind-o(1,2,3-d)pyr- PAH 9.78 3.46 7.08 3.35 7.34 3.44 4.10 3.53 13.1 195 1.64 1 4.14

Naphthalene PAH 2.80 1 3.46 2.32 1 3.35 1.09 1 3.44 2.07 J 3.53 1.38 J 3.95 1.27 1 4.14
Phenanthrene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 3.53 U 3.53 3.95 U 3.95 4.14 U 4.14

Pyrene PAH 3.46 U 3.46 3.35 U 3.35 3.44 U 3.44 2.90 1 3.53 3.95 U 3.95 1.95 J 4.14
Aroclor-1016 PCD RROF U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1 tW*-b&bjM@hVM'
Aroclor-1221 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor-1232 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor-1242 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor.1248 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor-1254 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor-1260 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Atoclor-1262 PCB 14.0 U 14.0 13.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1
Aroclor- 1268 PCB 14.0 U 14.0 -1-3.4 U 13.4 13.7 U 13.7 14.5 U 14.5 15.4 U 15.4 16.1 U 16.1

Aldrin PEST 1.39 UD 1.39 1 1.33 UD, 1.33 1.36 UD 1.36 1." UD 1.44 1.53 UD_ 1.53 1.6-0- UD 1.60
Alpha-BHC PM 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60

alpha-Chlordam PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60
Beta-BHC PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60
Delta-BHC PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1 -.60 UTD 1. 6WO
4,4'- DDD PFSr 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 144 UD 1.44 1.53- RD T5 3 1.60 UD 1. W
4,4' - DDE PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60
4,4'- DDT PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 1.36 1.44 UD 1.44 1.53 1 UD 1.53 1.60 UD 1.60

Dieldrin PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 1 UD L53 1.60 UD 1.60
Endosulfan I PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60
Endosulhn H PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 L" UD 1.44 1.53 UD 1.53 1.60 1FD- --1-.60-

EDdosulfan sulfate PEST 1.39 UDI 1.39 1.33 UDJ 1.33 1.36 UD) 1.36 1.44 UDJ L" 1.53 UDJ 1.53 1.60 UDJ 1.60
Eudrin PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60

EDdrin aldehyde PEST 1.39 UDJ 1.39 1.33 UDJ 1.33 1.36 UDJ 1.36 1." UDJ 1.1±_ 1.53 UDJ 1.53 1. UDJ 1.606'
60Endrin ketone PEST T39 TF 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 LTD 1.44 1.53 UD 1.53 1.60 W 1.60

UDGanuna-BHC (Lindane) PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 1.44 UD 1.44 53 1.53 1.60 UD 1.60
gamma-Chlordane PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 1 UD 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD 1.60 1

Heptachlor PEST T3 uD 1.39 1.33 UD 1.33 1.36 1 UD 1,36 1.44 1 UD 1.44 1.53 UD 1.53 1.60 UD 1.60
Heptachlor epaxide PEST 1.39 UD 1.39 1.33 UD 1.33 1.36 U 1.36 1.44 UD 1.44 1.53 UD 1.53 1.60 UD -1.60-

Metboxychlor PFsr 1.39 UD 1.39 1.33 UD 1.33 1.36 UD 1.36 L" UD .44 1.53 UD 1.53 1.60 UD 1.60
Toxaphene PFSr 13.9 UDJ 13.9 13.3 UDJ 13.3 13.6 UDJ 13.6 14.4 UDJ 4.4 15.3 UDJ 15.3 16.0 UD 16.0

1,2,4-Trichlorobenzem SVOA 339 U 339 333 U 333 337 U 337 350 U 3.50 393 U 383 410 U 410 328
1,2-DicWorobenzene SVOA 339 U 339 333 U 333 337 U 337 350 U 350 393 U 383 410 U 410 328 U 328
1,3-DichloroberLzene SVOA 339 U 339 333 U 333 337 U 337 350 U 350 383 U 383 0 U 410 328 U 328

339

1,4-Dichlorobenzwe SVOA 339 U 339 333 U 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328
hlo SVOA UJZ4,5-Tric rophZenol 339 UJ 339 333 UJ 333 337 UJ 337 350 1 350 383 UJ 383 410 UJ 410 328 UJR 328

3 9 j 328

Uj Uj . , 0

U U UR 328

2,4,6-Trichlorophenol SVOA 339 UJ 339 333 UJ 333 337 UJ 337 350 UJ 350 383 UJ 383 410 $UJ 410 328 UJR 3282,4-Dichl " benol SVOA 339 U 339 333 U 333 337 U 337 350 U 350 383 U 83 0 UJ 410 328th , .
U 

U 350 383 U 393

2,4-Dime ol SVOA 339 U 339 333 U 333, 337 337 350 410 U 410 328 U 328
2,4-Dini henol SVOA 1700 UJ 1700 1670 Ul 1670 1690 UJ 1690 -IF7-50- UJ 1750 1910 UJ 1910 2050 UJ 2050 1640 UJ 1640

noto'. U U2,4-Dini oluene 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328Attachment 
I 

Sheet No. 8 Of

ol

Ofiginator C.H. Dobie Date 08/13/12
Checked J. D. Skoglie Date 08/13/12

Calc. No. OIODD-CA-VO466 Re, No. 0
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___________________ Attachmuent 1. 100-D3-65 Wate Site Verifiatiou Sample Results (Or ganics)._______ ______

7 - JIPVL8 8 - J1PVL9 9 - J1PVMO 10 - J1PVM1 11 - jlPVMz 12. - IP Eqpln nt Blank
LOCATION____ CLASS____ j1PVM5

LOAIN CAS 71/2 7/18/12 7/18/12 7/18112 7/18/12 7/18/12 7/18/12
ug/gI QL u!kg 9_ Q P g_ QL MaQ _L ugt10PLu PQL ugkQ PQL

2,6-Dinitrotoluene SVOA 339 U 1339 333 U 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328
2-Chioro~naphthalene SVOA 339 U 1339 333 U 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328

2-Chloropheuol SVOA 339 U 339 333 U 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328
2-Methylea Isthalene SVOA 339 U 339 1333 U 333 337 U 337 350 U 350' 383 U 383 410 U 410 328 U 328

2-Methylphenol (cresol, o-) SVOA 339 U 339 333 U 333 337 U 337 350 U 350 383 U 383 410 U 410 328 U 328
2-Nitronline SVOA 1700 U 1700 1670 U 1670 1690 U 1690 1750 U 1750 1910 U 1910 2050 U 2050 1640 U 1640

2-Nitrophenol~~Attchen IO 33ee9o U93o3 3337U3735 5 8 U3340U41 2 2

3,3!-DichlorobenzidiOriinato C.H. 6o79 Dat 08/13/1267 75 70 U 0 65 U 75 2 80 65 5
3-Nitroaniline ~ ~ ~ ~ ~ ~ heke N.O 17. Ucie Date 160U17 60U19 70U15 90U11 00U25 608/1/12

4,6Dintro2-mthypheol VOA339UJ 39333UJ 33 37 J 37 30 U 3 ai38c. No. 410-C-046 Rev No. 02 2

ReBmaing n Sitesherifcto Packag for th 339D-6 Spii3a Wat Site D- 3 5 3033U3340 J403 27
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-D Field Remediation Job No. 14655

Area: 1 00-D

Discipline: Environmental *Calculation No: OlO0D-CA-V0468

Subject: 100-D-65 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation Preliminary E] Superseded L] Voided L

Ilv one ChF~rs Oiintr Gecker Reviewe, Approvai P_~ale
Cover =1 C/1

0 Sheets 3 N. K.DSIiffglie DF Obenauer '~
Total = 4 H V(/:,<j-

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007') ObinCaic. No. from Dociurnent Controi and Form from Intranet

Remaining Sites Vei-ification Package.for the 100-D-65 Spillwvav Waste Site D-29
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Washington Closure Hanford, Inc. CALCULATION SHEET
IOriginator: IC. H. Dobie C1 0 Date: I08/14/12 Calc. No.: OIOOD-CA-VO468 Rev.: I 0

Project: I 00-D Area Field Remiediation Job No: 14655 Checked: N. K. Schiffern 7.!, Date: 08/14/12-
Subject: 100-13-65 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 3

1 PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-D-65 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009a), the following
6 criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13
14 GWVEN/REFERENCES:
15
16 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
17 DOEIRL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
18 Washington.
19
20 2) DOE-RE, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOEIRL-96-22, Rev. 5,
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
22

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

25 4) WCH, 2012, Remaining Sites Verification.Package for the 100-D -65; 116-D-5 Outfall Spillway;
26 1904D Spillway; 100-D-60:1 Flume, Attachment to Waste Site Reclassification Formn 2012-072,
27 Washington Closure Hanford, Inc., Richland, Washington.
28
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-RE 2009a).
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-RE 2009a).
41
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
43

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site D-30
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Washington Closure Hanford, Inc. CALCULATION SHEET
IOriginator: C C. H. Dobie C!) - Date: 1 08/14/12 ICalc. No.: I 0100D-CA-V0468 I Rev.: I 0

Project: 100-D Area Field Remnediation +Job No: 114655 Checked: IN. K. Schiffemn ,Ijz Date: 08114/1
Subject: 100-D-65 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 3

1METHODOLOGY:
2

3 The 100-D-65 waste site is comprised of one decision unit for verification sampling consisting of the
4 excavation. The direct contact hazard quotient and carcinogenic risk calculations for the 100-D-65
5 waste site were conservatively calculated for the entire waste site using the greater of the statistical or
6 maximum value for each analyte in all decision units from WCH (2012). Of the contaminants of
7 potential concern (COPCs) for this site boron, molybdenum, nitrogen in nitrite, and the detected
8 polycyclic aromatic hydrocarbons (PAHs) require HQ and risk calculations because these analytes were
9 detected and a Washington State or Hanford Site background value is not available. All other site

10 nonradionuclide COPCs were not detected or were quantified below background levels. An example of
I I the HQ and risk calculations is presented below:
12

13 1) For example, the statistical value for boron is 1.48 mg/kg, divided by the noncarcinogenic RAG
14 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
15 WAC 173-340-740[3]), is 2.1 x 10-4 . Comparing this value, and all other individual values, to the
16 requirement of <1.0, this criterion is met.
17

18 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
1 9 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
20 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
21 1.6 x 10-3 Comparing this value to the requirement of <1.0, this criterion is met.
22

23 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
24 RAG value, then multiplied by 1.0 x 10-6. For example, the statistical value for benzo(a)anthracene
25 is 0.00350 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is 2.6 x 10- 9. Comparing this
26 value, and all other individual values, to the requirement of <1 x 10-6, this criterion is met.
27
28 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
29 risk can be obtained by summing the individual values. To avoid errors due to intermediate
30 rounding, the individual cancer risk values -prior to rounding are used for this calculation. The sum
31 of the excess cancer risk values is 5 .8 x 10>. Comparing these values to the requirement of
32 <1 X 10, 5, this criterion is met.
33
34

35 RESULTS:
36
37 1) List individual noncarcinogens and corresponding HQs >1.0: None
38 2) List the cumulative noncarcinogenic HQ >1.0: None
39 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6 None
40 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None.
41
42 Table 1 shows the results of the calculations.
43

44

45

46

47
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: C.H. Dobie CI) IDate: 1 08114/12 1Calc. No.: I 0100D-CA-06 I ev.: I 0

Project: 100-D Area Field Remediation Job No: 114655 1Checked: IN. K. Schiffern T" Date: 08/14/12
Subject: 100-D-65 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 3

1 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for
2 the 100-D-65 Waste Site.

3 Statistical or Noncarcinogen ~ Carcinogen Crioe
4 Contaminants of Potential ~Maximum JA'Hazard RAG" acioe
5 Concern jValue' (mg/kg Qutet J-/ Risk
6 (mg/kg) (gk) IQoin

7 Metal'.~...-____ i, ____ _____

8 Boron 1.48 1 7,200 1____ 2. IE-04__

9 Molybdenumn 0.539 J 400 1.313______ -03___
10 Poycylc romatic ydrocarbons ~
10 Acenaphthene 0.00801 4,800 1.7E-06 --

II Acenaphthylene c0.00266 4,800 5.5E-07 --
12 Benzo(a)anthracene 0.00350 -- -- 1.37 2.6E-09
13 "gerzo(a)pyrene 0.00586 - 0.137 4.3E-08
14 Benzo(b)fluoranthene 0.00514 - 1.37 3.8E-09
15 Benzo(ghi)perylene c0.00329 2,400 1.4E-06 -- I --

16 Bienzo(k)fluoranthene 0.00301 -- -- 1.37 2.2E-09
17 Chrysenc; 0.00760 -- 11 13.7 .o- -

18 Fluoranthene 0.00957 3,200 3.013-06 -- -

19 Fluorene 0.00200 , 3,200 6.3E-07 -- -

20 Indeno(1 .2,3-cd)pyrene 0.00823 -- -- 1.37 -6.OE-09

21 Naphthalene 0.00516 1,600 3.2E-06 --

22 Phenanthrene" 0.00541 24,000 12.3E-07 -

23 Pyrene ,0.00487 2,400 2.OE-06 -

25 Nitrogen in nitrite [ 0.30 [ 8,000 J38-05 ______i_____

26 Cumulative Hazard Quotient: 1.6E.03 -_____
27 Cumulative Excess Cancer Risk: I5.8E-08
28 Notes:
29 'From WCH (2012).
30 'Value obtained from the RDR./RAWP (DOE-RI 2009a) or Washington Administrative Code (WAC) 173-340-740(3),
31 Method B, 1996, unless otherwise noted.
32 "=Toxicity data for this chemical arc not available. Cleanup levels are based on surrogate chemicals:
33 acenaphthylene surrogate: acenaphthene

34 benzo(g,h,i)pcrylene surrogate: pyrene

35 phenanthrene surrogate: anthracene

36 d Valur obtained from nitrite value (1. 0mg/kg) by rnultiplitig it by 0.304491
37 -- = not applicable

38 RAG = rcmcdial action goal

39

40

41 CONCLUSION:
42

43 The calculation in Table I demonstrates that the 100-D-65 waste site meets the requirements for the
44 direct contact hazard quotients and excess carcinogcnic risk as identified in the RDR/RAWP (DOE-RL
45 2009a) and SAP (DOE-RL 2009b). The direct contact hazard quotient and carcinogenic (excess cancer)
46 risk calculations ai-e for tise in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-0 Field Remediation Job No. 14655

Area: 100-0

Discipline: Environmental *Calculation No: 01l00D-CA-V0469

Subject: 1 00-D-65 Waste Site Protection of Groundwater Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation N Preliminary ~JSuperseded EVoided f

Cover =1

0 Sheets =3 ~ .H. Dobie N. K. Schiffern D~ole F. O auer
Total =4 Y1. IL ~i , Obe"0 tW

SUMMARY OF REVISION

WCH-D-E-018 (05/08/2007) OoanCalc. No. from Document Control and Form from Intranet
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Washington Closure Hanford, Inc- CALCULATION SHEET
Originator: C. H. Dobie C IDate: 10/23/2012 Calc. No.: OIOOD-CA-V0469 Rev.: 0
I Project: 1 00-D Area Field Remediation I Job No: I14655 IChecked: IN. K.Schiffern VA Date: b40/3/012

Subject: 100-D-65 Waste Site Protection of Groundwater Hazard Quotient and Carcinogenic Risk Sheet No. 1 of 3
Calculation

1 PURPOSE:
2

3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-D-65 waste site. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009), the following criteria
7 must be met:
8

9 1) An HQ of <1.0 for all individual noncarcinogens
10 2) A cumulative HQ of <1.0 for noncarcinogens
11 3) An excess cancer risk of <1 X 10-6 for individual carcinogens
12 4) A cumulative excess cancer risk of <1lx 10-5 for carcinogens.
13

14

15 GIVEN/REFERENCES:
16
17 1) 13H-1, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
21 DOEIRL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23

24 3) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
25

26 4) WCH, 2012, 100-D-65 Upland Portion Cleanup Verification 95% UCL Calculations,
27 O100D-CA-V0466, Rev. 0, Washington Closure Hanford, Inc., Richland, Washington.
28

29

30 SOLUTION:
31

32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
33 Kd less than that required to show no migration to groundwater in 1,000 years using the RESRAD
34 generic site model (BHI 2005).
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 in
39 soil and with a Kd less than that required to show no migration to groundwater in 1,000 years using
40 the RESRAD generic site model (BHI 2005).
41

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5.
43

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site D-34



Attachment to Waste Site Reclassification Form 2012-072 Rev. 0

Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: C. H. Dobie CI IDate: 110/2312012 1Calc. No.: IO100D-CA-V0469 Rev.: 0
I Project: I100-D Area Field Remnediation I Job No: 1 14655 1 Checked: IN. K. Schiffern )1j Date: 1 10/23/2012

Subject: 100-D-65 Waste Site Protection of Groundwater Hazard Quotient and Carcinogenic Risk Sheet No. 2 of 3
Calculation

1METHODOLOGY:
2

3 The 100-D-65 waste site is comprised of one decision unit for verification sampling consisting of the
4 excavation. Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at
5 the 100-D-65 waste site were conservatively calculated for the entire waste site using the greater of the
6 statistical or maximum value for each analyte in the 95% UCL calculation (WCH 2012). Of the
7 contaminants of potential concern (COPCs) for this site boron, molybdenum, nitrogen in nitrite,
8 acenaphthene, acenaphthylene, fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene are
9 included because no Hanford background value has been established and the distribution coefficient is

10 less than that necessary to show no migration to groundwater in 1,000 years using the generic site
11 RESRAD model (BH 2005). Based on this model and a vadose zone of approximately 0.0 mn (0.0 ft)
12 thickness, a Kd value of 80 mUg is adequate to show no migration to groundwater in 1,000 years using
13 the generic RESRAD model (BHI 2005). Contaminants with a Kd of 80 muJg are highly adsorbed to
14 soil particles, and even when immersed in water, any migration will be negligible. Therefore, HQ and
15 risk calculations were performed with the exclusion of these analytes with a Kd over 80mL/g. All other
.U site. nonradionuclide COPCs were not detected, quantifi ed below background levcls, or have a K..d greater
17 than or equal to 80. An example of the HQ and risk calculations for soil constituents with a potential
18 impact to groundwater is presented below:
19
20 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
21 (mg/kg/day) to a reference dose for the same substance derived over the same specified time
22 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
23 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
24 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard
25 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
26 This is based on the "100 times rule" of WAG 173-340-740(3)(a)(ii)(A) (1996). For example, the
27 statistical value for boron is 1.48 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg
28 produces a HQ value of 4.6 x 10- . Comparing this value to the requirement of <1.0, this criterion is
29 met.
30

31 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
32 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
33 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
34 100-D-65 waste site is 7.5 x 102 . Comparing this value to the requirement of <1.0, this criterion is
35 met.
36
37 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
38 RAG value, and then multiplied by 1 x 10- . The 100-D-65 waste site doesn't have any constituents
39 with carcinogen RAG, the criterion for excess cancer risk is met. Consequently, the criterion for
40 cumulative excess cancer risk for carcinogens is also met.
41

42 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in
43 WAG 173-340-740(3)(a)(ii)(A). WAG 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times
44 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of
45 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to
46 demonstrate that higher soil concentrations may be protective of groundwater.
47
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Washington Closure Hanford, Inc. CALCULATION SHEET
Oreiatr CIH oi Date: 110/23/2012 Calc. No.: IOlOOD-CA-V0469 Rev.: 0

Project: 100-D Area Field Remediation obNo 14655 Checked: IN. K. Schiffemn M I Date: 1 10/23/2012

Subject: I100-D-65 Waste Site Protection of Groundwater Hazard Quotient and Carcinogenic Risk Sheet No. 3 of 3Calculation

RESULTS:
2

3 1) List individual noncarcinogens and corresponding HQs >1.0: None
4 2) List the cumulative noncarcinogenic HQ >1.0: None
5 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6 None
6 4) List the cumulative excess cancer risk for carcinogens >1 X 10-5: None.
7

8
9 Table 1 shows the results of the calculations.

10

12 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-65 Waste Site.

13 Statistical or Noncarcinogen Haad Cacngn Crige
14 Contaminants of Potential Concern Maxium ~ Quoien bg HaadCriskge

16 I (mg/kg) ~ ~
17 Boron 1.48 1 320 T 4.6E__________ 03____

18 Molybdenu 0.539 8 6E-02 --

19 Polyarornatic Hfydrocarbons- 
-

20 Acenaphthene 0.00801 96 8 3E-05- -

21 Acenaphthylene' 0.00266 96 2.8E-05 --

22 Fluoranthene 0.00957 - 64 1.5E-04 --

23 Fluorene 0.00200 64 3.IE-05 --

24 Naphthalene 0.005 16 16 3.2E-04 -

25 Phenanthrene' 0.00541 240 2.3E-05 --

26 Pyrene 0.00487 48 1 OE-04 --

28 Nitrogen in nlitrited0.06019-3
Totals

29 Cumulative Hazard Quotient: 7.E-02 0E030 Cumulative Excess Cancer Risk: .Eo
31 Notes:

32 '= From WCH (2012).
33 = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and the
3 "100 times" model.

'=Toxicity data for this chemical are not available. Cleanup levels are based on surnogate chemicals:
35 accnaphthylcne surrogate: acenapihene

36 phenanthrene surrogate: anthracene

37 dValue obtained from nitrite value (1.0 mg/kg) by multpilying it by 0.304493.

38 -- = not applicable

39 RAG = remedial action goal

40

41

42 CONCLUSION:
43

44 The calculation in Table I demonstrates that the 100-D-65 waste site meets the requirements for the
45 hazard quotients and excess carcinogenic risk for protection of groundwater as identified in the
46 RDRIRAWP (DOE-RL 2009).
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APPENDIX E

VERIFICATION SAMPLE RESULTS FOR THE SHORELINE
SEGMENT OF THE 100-D-65 WASTE SITE
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Figure E-1. Location of Sediment Samples for Shoreline Segment of the
100-D-65 Waste Site - Below the Ordinary High Water Mark.
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Table E-3. 100-D-65 Shoreline Sample Results - Organics. (12 Pages)
J1M6T3 (1) J1M6T4 (2) J J1M6T5 (3) J1M6T6 (4)

Constituent J 11/13/2011 11/13/2011 11/13/2011 11/13/2011
ggk IPI g/gQ PQ gk L gk Q IPQL

_____ PAHs_____
Acenaphthene 24 JX 11 11 U 11 10 U 10 12 U 12
Acenaphthylene 9.5 U 9.5 9.6 U 9.6 9.2 U 9.2 10 U 10
Anthracene 3.2 U 3.2 3.2 U 3.2 3.1 U 3.1 3.5 U 3.5
Benzo(a)anthracene 3.4 U 3.4 3.4 U 3.4 3.3 U 3.3 3.7 U 3.7
Benzo(a~hvrene -6.8 U 6.8 6.8 U 6.8 6.6 U 6.6 7.4 U 7.4
Benzo(b)fluoranthene 4.5 U 14.5 4.5 U 4.5 4.3 U 4.3 4.9 U 4.9
Benzo(ghi)perylene 7.6 U 7.6 7.7 U 7.7 7.4 U 7.4 8.3 U 8.3
Benzo(k)fluoranthene 4.2 U 4.2 4.2 U 4.2 4 U 4 4.6 U 4.6
Chrysene 5.1 U 5.1 5.1 U 5.1 5 U 5 5.6 U 5.6
Dibenz[a~hlanthracene 12 U 12 12 U 12 11 U 11 13 U 13
Fluoranthene 14 U 14 14 U 14 13 U 13 15 U 15
Fluorene 5.6 U 15.6 5.6 U 5.6 5.4 U 5.4 6.1 U 6.1
Indeno(1,2,3-cd)pvrene 13 U 13 13 U 13 12 U 12 114 U 14
Naphthalene 13 U 13 13 U 13 12 U 12 14 1U 14
Phenanthrene 13 U 13 13 U 13 12 U 12 14 U 14
Pyrene 13 U 13 13 U7 13 12 U 12 14 U 14

____ PCBs_____
Aroclor- 10 16 3 U 3 2.9 U 2.9 3 U 3 3.1 U 3.1
Aroclor-1221 8.8 U 8.8 8.4 U 8.4 8.7 U 8.7 9.1 U 9.1
Aroclor-1232 2.2 U 2.2 2.1 U 2.1 2.2 U 2.2 2.3 U 2.3
Aroclor- 1242 5.1 U 5.1 4.9 U 4.9 5.1 U 5.1 5.3 U 5.3
Aroclor-1248 5.1 U 5.1 4.9 U 4.9 5.1 U 5.1 5.3 U 5.3
Aroclor-1254 2.9 U 2.9 2.7 U 27 2.8 U 2.8 2.9 U 2.9
Aroclor-1260 2.9 U 2.91 2.7 U 27 2.8 U 2.8 2.9 U 2.9

__________________________________Pesticides____

Aidrin 0.27 U 0.27 0.28 U 0.28 0.26 U 0.26 0.27 U 0.27
Alpha-BHC 0.23 U 0.23 0.24 U 0.24 0.22 U 0.22 0.23 U 0.23
alpha-Chiordane 0.35 U 0.35 0.36 U 0.36 0.33 U 0.33 0.35 U 0.35
beta-i ,2,3,4,5,6-Hexachlorocyclohexane 0.72 U 0.72 0.73 U 0.73 0.69 U 0.69 0.71 U 0.71
Delta-BHC 0.43 U 0.43 0.44 U 0.44 0.41 U 0.41 0.43 U 0.43
Dichiorodiphenyldichioroethane 0.59 U 0.59 0.6 U 0.6 0.56 1U 0.56 0.58 U 0.58
Dichiorodiphenyldichloroethylene 0.33 JX 10.26 0.26 U 0.26 0.25 U 0.25 0.25 U 0.25
Dichlorodiphenyltrichioroethane 0.64 U 0.64 0.65 U 0.65 0.61 U 0.61 0.63 U 0.63
Dieldrin 0.23 U 0.23 0.23 U 0.23 0.22 U 0.22 0.22 U 0.22
Endosulfanl1 0.19 U 0.19 0.19 U 0.19 0.18 U 0.18 0.19 U 0.19
Endosulfan Il 0.31 U 0.31 0.32 U 0.32 0.3 U 0.3 0.31 U 0.31
Endosulfan sulfate 0.3 U 0.3 0.31 U 0.31 0.28 U 0.28 0.3 U 0.3
Endrin 0.33 U 10.33 0.34 U 0.34 0.32 U 0.32 0.33 U 0.33
Endrin aldehyde 0.18 U 0.18 0.19 U 0.19 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.53 U 0.53 0.54 U 0.54 0.5 U 0.5 0.52 U 0.52
Gamma-BHC (Lindane) 0.5 U 0.5 0.51 1U 10.51 0.48 U 0.48 0.5 U 0.5
gamma-Chiordane 0.29 U 0.9 0.29 U 0.29 0.27 U 0.27 0.28 U 0.28
Heptachlor 0.23 U 0.23 0.24 U 0.24 0.22 U 0.22 0.23 U 0.23
Heptachlor epoxide 0.46 U 10.46 0.47 U 0.47 0.44 U 0.44 0.46 U 04
IMethoxychlor 0.49 1U 10.49 0.5 U 0.5 0.46 U 10.46 10.48 U 04
Toxaphene 17 1U 117 17 U 17 16 U 116 117 U 1
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Table E-3. 100-D-65 Shoreline Sample Results - Organics. (12 Pages)
J1M6T3 ( 1) JlM6T4 (2) J1M6T5 (3) JlM6T6 (4)

Constituent 11/13/2011 11/13/2011 11/13/2011 11/13/2011
__________jglg/QLgkg Q PQL Ii g/kg Q PQL gg/kg Q PQL

S~~SVOAs _ ___

1,2,4-Trichlorobenzene 29 U 29 131 U 31 31 U 31 32 U 32

1,2-Dichlorobenzene 23 U 23 24 U 24 24 U 24 25 U 25

1,3-Dichlorobenzene 12 U 12 13 U 13 13 U 13 14 U 14

1,4-Dichlorobenzene 14 U _14 15 U 15 15 U 15 16 U 16

2,4,5-Trichiorophenol 10 U 10 11 U 11 11 U 111 12 U 12 1

2,4,6-Trichiorophenol 10 U 10 11 U 11 11 U 11 12 U 12

2,4-Dichlorophenol 10 U 10 11 U 11 11 U 11 12 U 12

2,4-Dimethyiphenol 68 U 68 72 U 72 72 U 72 76 U 76

2,4-Dinitrophenol 350 U 350 370 U 370 360 U 360 380 U 380

2,4-Dinitrotoluene 68 U 168 72 U 72 72 U 72 76 U 76

2,6-Dinitrotoluene 29 U 29 31 U 31 31 U 31 32 U 32
2-Chloronaphthalene 10 U 10 11 U. 11 11 U 11 12 U 12
2-Chlorophenol 22 U 22 23 U 23 23 U 23 24 U 24
2-Methylnaphthalene 20 U 20 21 U 21 21 U 21 22 U 22
2-Methylphenol (cresol, o-) 13 U 13 14 U 14 14 U 14 15 U 15
2-Nitroaniline 52 U 152 55 U 55 55 U 55 58 U 58
2-Nitrophenol 10 U 10 11 U 11 11 U 11 12 U 12
3+4 Methyiphenol (cresol, m+p) 34 U 34 136 U 136 36 U 36 38 U 38
3,3'-Dichlorobenzidine 93 U 93 99 U 99 98 U 98 100 U 100
3-Nitroaniline 76 U 76 80 U 80 80 U 80 84 U 84
4,6-Dinitro-2-methylphenol 340 U 340 360 U 360 360 U 360 380 U 380
4-Bromophenylphenyl ether 20 U 120 21 U 21 21 1U 21 22 U 22
4-Chloro-3-methylphenol 68 U 68 72 U 72 72 U 72 76 U 76
4-Chioroaniline 85 U 85 90 U 190 89 U 89 94 U 94
4-Chlorophenylphenyl ether 22 U 22 23 U 23 23 U 23 24 U 24
4-Nitroaniline 75 U 75 80 U 80 79 U 79 84 U 84
4-Nitrophenol 100 U 100 110 U 110 110 U 110 110 U 110
Acenaphthene 11 U 11 11 U I11 11 U 11 12 U 12
Acenaphthylene 18 U 18 19 U 19 19 U 19 20 U 20
Anthracene 18 U 18 19 U 19 19 U 19 20 U 20
Benzo(a)anthracene 21 U 21 22 U 22 22 U 22 23 U 23
Benzo(a)pyrene 21 U 21 22 U 22 22 U 22 23 U 23
Benzo(b)fluoranthene 27 U 27 29 U 29 29 U 29 30 U 30
Benzo(ghi)perylene 17 U 17 18 U 18 17 U 17 18 U 18
Benzo(k)fluoranthene 42 U 42 44 U 44 44 U 44 46 U 46
Bis(2-chloro-l-methylethyl)ether 24 U 24 25 U 25 25 U 25 26 U 26
Bis(2-Chloroethoxy)methane 24 U 24 25 U 25 25 U 25 26 U 26
Bis(2-chloroethyl) ether 17 U 17 18 U 18 18 U 18 19 U 19
Bis(2-ethylhexyl) phthalate 48 U 48 51 U 51 50 U 50 53 U 53
Butylbenzylphthalate 45 U 45 47 U 47 47 U 47 50 U 50
Carbazole 37 U 137 40 U 40 39 U 39 41 U 41
Chrysene 28 U 28 30 U 130 29 U 29 31 U 31
Di-n-butvlphthalate 30 U 30 32 U 32 32 U 32 33 U 33
Di-n-octylphthalate 15 U 15 16 U 16 16 U 16 17 U 1 17
Dibenz[a,hlanthracene 20 1U 20 21 U 21 121 U 21 22 U 2
Dibenzofuran 21 U 21 22 U 22 22 U 2 23 U 3
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Table E-3. 100-D-65 Shoreline Sample Results - Organics. (12 Pages)
-J1M6T3 (1) _ J1M6T4 (2) J1M6T5 (3) J1M6T6 (4)

Constituent 11/13/2011 11/13/2011 11/13/2011 11/13/2011
l~gQ POL e/g0Luke 0P9P L Lgp/k.Q POL

Diethyl plthalate 27 U 27 29 U 29 28 U 28 30 U 30
Dimethyl phthalate 61 J 24 220 J 25 170 J 25 110 J 26
Fluoranthene 37 U 37 40 U 40 39 U 39 141 U 41
Fluorene 19 U 19 20 U 20 20 U 20 21 U 21
Hexachlorobenzene 30 U 130 32 U 32 32 1U 32 33 U 33
Hexachorobutadiene 10 U 10 11 U 11 11 U 11 12 U 12
Hexachiorocyclopentadiene 52 U 52 55 U 55 55 U 55 58 U 58
Hexachioroethane 22 U 22 23 U 23 23 U 23 25 U 25
Indeno(1,2,3-cd)pyrene 23 U 23 24 U 24 24 U 24 25 U 125
Isophorone 18 U 18 19 U 19 19 U 19 20 U 20
N-Nitroso-di-n-dipropylanmine 32 U 132 34 U 34 34 1U 34 36 U 36
N-Nitrosodiphenylamine 22 U 22 23 U1 23 23 U 23 24 U 24
Naphthalene 32 U 32 34 U 34 34 U 34 36 U 36
Nitrobenzene 23 U 23 24 U 24 24 U 24 25 U 25
Pentachiorophenol 340 U 340 360 U 360 360 U 360 1380 1U 1380
Phenanthrene 18 U 18 19 U 19 19 U 19 20 U 20
Phenol 19 1U 119 20 U 20 20 U 20 21 U 21
jPyrene 13 I 1 U 1 13 +T il ilU ~ U 1It 13 14 UT 14
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Table E-3. 100-D-65 Shoreline Sami) le Results - 0 zanics. (12 Pags)
J1M6T7 (5) J1M6T8 (6) J1M6T9 (7) J1M6V0 (8)

Constituent 11/13/2011 11/13/20 11 J 11/13/2011 11/13/2011
Q__I________/_L_-_Q P L a Q t/E1 P L

______________________ ____ PAils___

Acenatphthene 11 U 1111 230 X1 11 11 U 11 11 U1 11
Acenaphthylene 9.6 U 19.6 10 U1 10 9.7 U 9.7 9.5 U 9.5
Anthracene 3.2 U 13.2 3.4 U1 3.4 3.3 U 3.3 3.2 U 3.2
Benzo(a)anthracene 3.4 U 13.4 3.6 U1 3.6 3.4 U 3.4 3.4 U 3.4
Benzo(a~pvrene 6.8 U 6.8 7.2 U 7.2 6.9 U 6.9 6.8 U 6.8
Benzo(b)fluoranthene 4.5 U 4.5 4.7 U 4.7 14.5 U 4.5 4.4 U 4.4
Benzo(ghi~perylene 7.7 U 7.7 8.1 U 8.1 7.7 U 7.7 7.6 U 7.6
Benzo(k)fluoranthene 4.2 U 4.2 4.4 U 4.4 4.2 U 4.2 4.2 U 4.2
Chrysene 5.1 U 5.1 5.4 U 5.4 5.2 U 5.2 5.1 U 5.1
Dibenz[a~hlanthracene 12 U 112 112 U1 12 12 U 12 12 U 12
Fluoranthene 14 U 14 15 U 15 14 U 14 14 U 14
Fluorene 5.6 U 5.6 5.9 U 5.9 5.7 U 5.7 5.6 U 5.6
Indeno(1,2,3-edrnvene 13 U 13 13 U 13 13 U 13 13 U 13
Naphthalene 13 U 13 13 U 13 13 U 13 13 U 13
Phenanthrene 13 U 13 13 U 13 13 U 13 13 U 13

1PYrene 13 1U 113 13 U 13 13 U 13 13 U 13
____________________ ____ PC~s

Aroclor- 10 16 2.9 U 2.9 3.1 U 3.1 2.9 U 2.9 3 U 3
Aroclor-1221 8.4 U 8.4 8.9 U 8.9 8.5 U 8.5 -8.8 U 8.8
Aroclor-1232 2.1 U 2.1 2.2 U 2.2 2.1 U 2.1 -2.2 U 2.2
Aroclor-1242 4.9 U 4.9 5.2 U 5.2 4.9 U 4.9 5.1 U 5.1
Aroclor-1248 4.9 U 4.9 5.2 U 5.2 4.9 U 4.9 5.1 U 5.1
lAroclor-1254 2.7 U 2.7 2.9 U 2.9 1 2. 1 2.8 12.9 U 2.9
Aroclor-1260 2.7 U 2.7 12.9 1U 2.9 28 U 2.8 2.9 U 2.9

__________Pesticides_______

Aidrin 0.27 U 0.27 0.29 U 0.29 0.27 U 0.27 0.28 U 0.28
Alpha-BHC 0.23 U 0.23 0.24 U 0.24 0.23 U 0.23 0.24 U 0.24
aipha-Chiordane 0.34 U 0.34 0.37 U 0.37 0.35 U 0.35 0.36 U 0.36
beta- 1,2,3,4,5,6-Hexachlorocyclohexane 0.7 U 0.7 0.76 U 0.76 0.72 U 0.72 0.74 U 0.74
Delta-BHC 0.42 U 0.42 0.46 U 0.46 0.44 U 0.44 0.45 U 0.45
Dichiorodiphenyldichloroethane 0.58 U 10.58 0.62 1U 0.62 0.6 U 0.6 0.61 U 0.61
Dichiorodiphenyldichioroethylene 0.25 U 0.25 0.27 U 0.27 0.26 U 0.26 0.26 U 0.26
Dichiorodiphenyltrichioroethane 0.62 U 0.62 0.67 U 0.67 0.64 1U 0.64 0.66 U 0.66
Dieldrin 0.22 U 0.22 0.24 U 0.24 0.23 U 0.23 0.23 U 0.23
Endosulfanl1 0.19 U 0.19 0.2 U 0.2 0.19 U 0.19 0.2 U 0.2
Endosulfan II 0.3 U 0.3 0.33 U 0.33 0.31 U 0.31 0.32 U 0.32
Endosulfan sulfate 0.29 U 10.29 0.31 U 0.31 0.3 U 0.3 0.31 U 0.31
Endrin 0.32 U 0.32 0.35 U 0.35 0.33 U 0.33 0.34 U 0.34
Endrin aldehyde 0.18 U 0.18 0.2 U 0.2 0.19 1U 0.19 0.19 U 0.19
Endrin ketone 0.52 U 0.52 0.56 U 0.56 0.53 U 0.53 0.54 U 0.54
Gamma-BHC (Lindane) 0.49 U 0.49 0.53 U 0.53 0.51 U 0.51 0.52 U 0.52
gamma-Chiordane 0.28 U 0.28 0.3 U 0.3 0.29 U 0.29 0.3 U 0.3

Heptachlor 0.23 U 0.23 0.24 U 0.24 0.23 U 0.23 0.24 U 0.24
Heptachlor epoxide 0.45 U 0.45 0.49 U 0.49 0.46 U 0 .46 0.47 U 0.47
IMethoxychlor 0.48 U 0.48 0.51- U 0.51 10.49 U 0.49 0.5_U 0.
IToxaphene 117 U 17 18 U I18 1 17 1 171TU 1
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Table E-3. 100-D-65 Shoreline Sample Results - 0 2anics. (12 Pam~)
J1M6T7 (5) J J1M6T8 (6) t J1M6T9 (7) JJ1M6V0 (8)

Constituent 11/13/2011 111/13/2011111/3/20111 11/13/2011

___________________ ___ SVOAs
1,2,4-Trichlorobenzene 29 U 29 130 U 30 29 U 29 30 U 30
1,2-Dichlorobenzene 23 U 23 24 U 24 23 U 23 24 U 24
1,3-Dichlorobenzene 13 U 13 13 U 13 13 U 13 13 U 13
1,4-Dichlorobenzene 14 U 14 15 U 15 14 U 14 15 U 15
2,4,5-Trichlorophenol 10 U 10 11 U I11 10 U 10 11 U I11
2,4,6-Trichlorophenol 10 U 10 11 U 111 10 1U 10 11 U 11
2,4-Dichiorophenol 10 U 10 11 U 11 10 1U 10 11 U 11
2,4-Dimethylphenol 69 U 69 71 U 71 69 U 69 71 U 71
2,4-Dinitrophenol 350 U 350 360 U 360 350 U 350 360 U 360
2,4-Dinitrotoluene 69 U 69 71 U 71 69 U 69 71 U 71
2,6-Dinitrotoluene 29 U 29 30 U 30 29 U 29 30 U 30
2-Chloronaphthalene 10 U 10 11 U 11 10 U 10 11 U 11
2-Chiorophenol 22 U 22 23 U 23 22 U 22 22 U 22
2-Methylnaphthalene 20 U 20 20 U 20 20 U 20 20 U 20
2-Methyiphenol (cresol, o-) 14 U 1 14 U 14 14 U 14 14 U 14
2-Nitroaniline 52 U 52 54 U 54 52 U 52 53 U 53
2-Nitrophenol 10 U 10 11 U 11 10 U 10 11 U 11
3+4 Methyiphenol (cresol, m+p) 35 U 35 35 U 35 34 U 34 135 U 35
3,3'-Dichlorobenzidine 94 U 94 97 U 97 94 U 94 96 U 96
3-Nitroaniline 76 U 76 78 U 78 76 U 76 78 U 78
4,6-Dinitro-2-methy1 henol 350 U 350 350 U 1350 340 U 340 350 U 350
________________________ether 20 U 20 20 U 20 20 U 20 20 U 20

4-Chloro-3-methylphenol 69 U 69 71 U 71 69 U 69 71 U 71
4-Chioroaniline 86 U 86 88 U 88 85 U 85 88 U1 88 1
4-Chlorophenylphenyl ether 22 U 22 23 U 23 22 U 22 22 U 22
4-Nitroaniline 76 U 76 78 U 78 76 U 76 78 U 78
4-Nitrophenol 100 U 100 100 U 1100 100 U 100 100 U 100
Acenaphthene 11 U I11 11 U 11 11 U 11 11 U I11
Acenaphthylene 18 U 18 18 U 18 18 U 18 18 U 18
Anthracene 18 U 18 18 U 18 18 U 18 18 U 18
Benzo(a)anthracene 21 U 21 21 U 21 21 U 21 21 U 21
Benzo(a)pyrene 21 U 21 21 U 21 21 1U 21 21 U 21
Benzo(b)fluoranthene 27 U 27 28 U 28 27 U 27 28 U 28
Benzo(ghi)perylene 17 U 17 17 U 17 17 U 17 17 U 17
Benzo(k)fluoranthene 42 U 42 43 U 43 42 U 42 43 U 43
Bis(2-chloro- 1 -methylethyl)ether 24 U 24 25 1U 125 24 U 24 25 U 25
Bis(2-Chloroethoxy)methane 24 U 24 25 U 25 24 U 24 25 U 25
Bis(2-chloroethyl) ether 17 U 17 18 U 18 17 1U 17 118 U 18
Bis(2-ethylhexyl) phthalate 48 U 148 49 U 49 48 U 48 49 U 49
Butylbenzylphthalate 45 U 45 46 U 46 45 U 45 46 U 46
Carbazole 38 U 38 39 U 39 38 U 38 39 U 39
Chrysene 28 U 28 29 1U 129 28 U 28 29 U 29
Di-n-butylphthalate 30 U 30 31 U 31 30 U 30 31 U 31
Di-n-octylphthalate 15 U 15 15 U 15 15 1U 15 15 U 15
Dibenz[a,hlanthracene 20 U 120 20 U 20 20 U 20 20 U 20
Dibenzofuran 21 U 21 21 U 1 21 U 21 2 1U 21
Diethyl phthalate 27 U 27 28 U 28 27 U 27 28 U 28
Dimethyl phthalate 73 J 24 81 J 25 360 - 24 180 T 2

Fluoranthene 38 U 38 139 U 39 38 U 38 39Q U 39TT -

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site E- 11



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Table E-3. 100-D-65 Shoreline Sample Results - 0rganics. (12 Pal yes)
J1M6T7 (5) J1M6T8 (6) J1M6T9 (7) J1M6VO (8)

Constituent 11/13/2011 11/13/2011 11/13/2011 11/13/2011
____________ g/kg Q PQL jig/kg Q PQL big/kg Q PQL jig/kg Q PQL

Fluorene 19 U 19 19 U 19 19 U 19 19 U 19
Hexachlorobenzene 30 U 30 31 U 31 30 U 30 31 U 31
Hexachiorobutadiene 10 U 10 11 U 11 10 U 10 11 U 11
Hexachiorocyclopentadiene 52 U 52 54 U 54 52 U 52 53 U 53
Hexachioroethane 22 U 22 23 U 23 22 U 22 23 U 23
Indeno( 1,2,3-cd)pyrene 23 U 23 24 U 24 23 U 23 124 U 24
Isophorone 18 U 18 18 U 18 18 U 18 18 U 18
N-Nitroso-di-n-dipropylanmine 32 U 32 33 U 33 32 U 32 33 U 133
N-Nitrosodiphenylamine 22 U 22 23 U 23 22 U 22 22 U 22
Naphthalene 32 U 32 33 1U 133 32 U 32 33 U 33
Nitrobenzene 23 U 23 24 U 24 23 U 23 24 U 24
Pentachiorophenol 350 U 350 350 U 350 340 U 340 350 U 350
Phenanthrene 18 U 18 18 U 18 18 U 18 18 U 18
Phenol 19 U 19 19 U 19 19 U 19 19 U 19

Pyrene 13 U 13 13 U 13 '13 U 13 13 U 13
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Table E-3. 100-D-65 Shoreline Sample Results - 0 2anies. (12 Pae
J1M6V1 (9) jJ1M6V2 (10) J1M6V3 (11) 1 J1M6V4 (12)

Constituent 11/13/2011 j11/13/2011 11/13/2011 11/13/2011

Acenaphthene I1I U 11 55 JXJ 11 11 U 11 22 1JX I11
Acenaphthylene 9.6 U 9.6 9.8 U 9.8 9.8 U 9.8 10 U 10
Anthracene 3.3 U 3.3 3.3 U 3.3 3.3 U 3.3 8.3 J 3.4
Benzo(a)anthracene 3.4 U 3.4 3.5 U 3.5 3.5 U 3.5 5.9 JX 3.6
Benzo(a~ihvrene 6.9 U 6.9 7 U 7 7 U 7 9.5 J 7.1
Benzo(b)fluoranthene 4.5 U 14.5_ 4.6 U _4.6 4.6 U 4.6 9.1 J 4.71
Benzo(ghi)perylene 7.7 U 7.7 7.9 U 7.9 7.8 U 7.8 8 U 8
Benzo(k)fluoranthene 4.2 U 4.2 4.3 U 4.3 4.3 U 4.3 8.9 J 4.4
Chrysene 5.2 U 5.2 5.3 1U 15.3 5.3 U 5.3 9 J 5.4
Dibenzra~hlanthracene 12 U 12 12 U 12 12 U 12 12 U 12
Fluoranthene 14 U 14 14 U 14 14 U 14 14 U 14
Fluorene 5.6 U 15.6 5.8 U 5.8 5.8 U 5.8 8.5 J 5.9
Indeno(1,2,3-cd)pvrene 13 U 13 13 U 13 13 U 13 13 U 13
Naphthalene 13 U 13 13 U 13 13 U 13 13 U 13
Phenanthrene 13 U 13 13 U 13 13 U 13 13 U 13
Pyrene 13 U 13 13 U 13 13 U 13 13 U 13

_________________________ PCBs __

Aroclor-1016 2.9 U 2.9 3.1 U 3.1 3 U 3 3.1 U 3.1
Aroclor-1221 8.4 U 8.4 9 U 9 8.8 U 8.8 8.9 U 8.9
Aroclor-1232 2.1 U 2.1 2.2 2. 2.2 U 2.2 2.2 U 2.2
Aroclor-1242 4.9 U 4.9 5.jU 5. 5.1 U 5.1 5.2 U 5.2
Aroclor-1248 4.9 U 4.9 5.2 U 5.2 5.1 U 5.1 5.2 U 5.2
Aroclor-1254 2.7 U 2.7 2.9 U{2.9 2.8 U 2.8 2.9 U 2.9
Aroclor-1260 2.7 U 2.7 2.9 U 29 2.8 U 2.8 2.9 U 2.9

______________________________Pesticides

Aidrin 0.27 U 0.27 10.27 U 0.27 0.29 U 0.29 0.27 U 0.27
Alpha-BHC 0.23 U 0.23 0.23 U 0.23 0.24 U 0.24 0.23 U 0.23
aipha-Chiordane 0.34 U 0.34 0.34 U 0.34 0.37 U 0.37 0.35 U 0.35
beta- 1,2,3,4,5,6-Hexachlorocyclohexane 0.7 U 0.7 0.71 U 0.71 0.76 U 0.76 0.72 U 0.72
Delta-BHC 0.42 U 0.42 0.43 U 0.43 0.46 U 0.46 0.43 U 0.43
Dichlorodiphenyldichloroethane 0.58 U 10.58 0.58 U 0.58 0.62 1U 10.62 0.59 U 0.59
Dichiorodiphenyldichioroethylene 0.25 U 0.25 0.25 1U 0.25 0.27 U 0.27 0.26 U 0.26
Dichlorodiphenyltrichloroethane 0.62 U 0.62 0.63 U 0.63 0.67 U 0.67 0.64 U 0.64
Dieldrmn 0.22 U 0.22 0.22 U 0.22 0.24 U 0.24 0.23 U 0.23
Endosulfan 1 0.19 U 0.19 0.19 U 0.19 0.2 U 0.2 0.19 U 0.19
Endosulfan 11 0.3 U 0.3 0.31 U 0.31 0.33 U 0.33 0.31 U 0.31
Endosulfan sulfate 0.29 U 0.29 0.29 U 0.29 0.31 U 0.31 0.3 U 0.3
Endrin 0.32 U 0.32 0.33 U 0.33 0.35 U 0.35 0.33 U 0.33
Endrin aldehyde 0.18 U 0.18 0.18 U 10.18 0.19 U 0.19 0.18 U 0.18
Endrin ketone 0.52 U 0.52 0.52 U 0.52 0.56 U 0.56 0.53 U 0.53
Gamma-BHC (Lindane) 0.49 U 0.49 0.49 U 0.49 0.53 U 0.53 0.5 1U 0.5
gamma-Chiordane 0.28 U 0.28 0.28 U 0.28 0.3 U 0.3 0.29 U 0.29
Heptachlor 0.23 U 0.23 0.23 U 0.23 0.24 1U 0.24 0.23 U 0.23
Heptachlor epoxide 0.45 U 0.45 0.45 U 0.45 0.48 U 0.48 0.46 U 0.46
Methoxychior 0.48 1U 10.48 0.48 1U 10.48 0.51 U 0.51 0.49 U 0.49
IToxaphene 117 1U 117 17 JU 17 18 U 18 117 U 17
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Table E-3. 100-D-65 Shoreline Sam le Rsults - O2anics. (1 Pa s
J1M6V1 (9) J1M6V2 (10) J1M6V3 (11) J1M6V4 (12)

Constituent 11/13/2011 11/13/2011111/13/20111 11/13/2011
1 O - QIPI-Pk Q y kJ j 0 FP L

______ SVOAs
1 ,2,4-Trichlorobenzene 30 U 30 130 U 30 31 U 31 30 U 30
1,2-Dichlorobenzene 24 U 24 24 U 24 24 U 24 23 U 23
1,3-Dichlorobenzene 13 U 13 13 U 13 13 U 13 13 U 13
1,4-Dichlorobenzene 15 U 15 15 U 15 15 U 15 14 U 14
2,4,5-Trichlorophenol 11 U 11 11 U 11 11 U 11 11 U 11
2,4,6-Trichlorophenol 11 U 11 11 U 11 11 U 11 11 U 11
2,4-Dichiorophenol 11 U H1 11 U 11 11 U 11 11 U 11
2,4-Dimethylphenol 71 U 71 71 1U 171 73 U 73 70 U 70
2,4-Dinitrophenol 360 U 360 360 U 360 370 U 370 350 U 350
2,4-Dinitrotoluene 71 U 71 71 U 71 73 U 73 70 U 70
2,6-Dinitrotoluene 30 U 30 30 U 30 31 U 31 30 U 30
2-Chloronaphthalene 11I U I11 11 U 11 11 U 11 11 U 11
2-Chiorophenol 23 U 23 23 U 23 23 U 23 122 U 22
2-Methylnaphthalene 20 U 20 20 1U 120 21 U 21 20 U 20
2-Methyiphenol (cresol, o-)- 14 U 14 14 U 14 14 U 14 14 U 14
2-Nitroaniline 54 U 54 54 U 54 55 U 55 53 U, 53
2-Nitrophenol I11 U 11 11 U 11 11 U 11 11 U 11
3+4 Methyiphenol (cresol, m~p) 35 U 135 35 U 35 36 U 36 35 U 35
3,3'-Dichlorobenzidine 97 U 97 96 U 96 99 U 99 195 U 95
3-Nitroaniline 78 U 78 78 U 78 81 U 81 77 U 77
4,6-Dinitro-2-methylphenol 350 U 350 350 U 350 360 U 360 350 U 350
4-Bromophenyiphenyl ether 20 U 20 20 U 20 21 U 21 20 U 20
4-Chloro-3-methylphenol 71 U 71 71 U 71 73 U 73 70 U 70
4-Chioroaniline 88 U 188 88 U 88 90 U 90 87 U 87
4-Chiorophenylphenyl ether 23 U 23 23 U 23 23 U 23 122 U 22
4-Nitroaniline 78 U 78 78 U 78 80 U 80 77 U 77
4-Nitrophenol 100 U 100 100 U 100 110 U 110 100 U 100
Acenaphthene 11 U 11 11 U 11 11 U 11 I1 U 11
Acenaphthylene 18 U 18 18 U 18 19 U 19 18 U 18
Anthracene 18 U 118 18 U 18 19 U 19 18 U 18
Benzo(a)anthracene 21 U 21 21 U 21 22 U 122 21 U 21
Benzo(a)pyrene 21 U 21 21 U 21 22 U 22 21 U 21
Benzo(b)fluoranthene 28 U 28 28 U 28 29 U 29 28 U 28
Benzo(ghi)peryiene 17 U 17 17 U 17 18 U 18 17 U 17
Benzo(k)fluoranthene 43 U 43 43 U 43 44 U 44 42 U 42
Bis(2-chloro-l-methylethyl)ether 25 U 125 25 U 25 25 U 25 24-.U 24
Bis(2-Chloroethoxy)methane 25 U 25 25 U 25 25 U 125 24 U 24
Bis(2-chloroethyl) ether 18 U 18 18 U 18 18 U 18 18 U 18
Bis(2-ethylhexyl) phthalate 49 U 49 49 U 49 51 U 51 49 U 49
Butylbenzylphthalate 46 U 46 46 U 46 47 U 47 46 U 46
Carbazole 39 U 39 39 U 39 40 U 40 38 U 38
Chrysene 29 U 129 29 U 29 30 U 30 29 U 29
Di-n-butylphthalate 31 U 31 31 U 31 32 U 132 31 U 31
Di-n-octylphthalate 15 U 15 15 U 15 16 U 16 15 U 15
Dibenz[a,h]antbracene 20 U 20 20 U 120 21 U 21 20 U 20
Dibenzofuran 21 U 21 21 U 21 22 U 22 21 U 21
Diethyl phthalate 28 U 28 28 U 28 29 U 29 28 U 28
Dimethyl phthalate 140 1T 25 100 J 25 190 1J 25 1130 J 24
Fluoranthene 39 U 39 39 U 39 40 U 140 138 U 38
Fluorene 19 U 19 19 U 19 20 JU 20 119 U1 19
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Table E-3. 100-D-65 Shoreline Sam fle Results - 0 eanics. (12 Paees
J1M6V1 (9) J1M6V2 (10) J1M6V3 (11 J1M6V4 (12)

Constituent 11/13/2011 11/13/2011 11/13/2011 11/13/2011
_&L_____Q___ _PQ

llexachlorobenzene 31 U 31 31 U 31 32 U 32 31 U 31
Hexachiorobutadiene 11 U 11 11 U 11 11 U 11 111 U 11
Hexachiorocyclopentadiene 54 U 54 54 U 54 55 U 55 53 U 53
Hexachioroethane 23 U 23 23 UI 23 24 U 24 23 1U 23
Indeno(1,2,3-cd)pyrene 24 U 24 24 U 24 24 1U 24 23 U 23
Isophorone 18 U 18 18 U 18 19 1U 19 18 U 18
N-Nitroso-di-n-dipropylamine 33 U 33 33 U 33 34 U 34 33 U 33
N-Nitrosodiphenylaniine 23 U 23 23 U 23 23 U 23 22 U 122
Naphthalene 33 U 33 33 U 33 34 U 34 33 U 33
Nitrobenzene 24 U 24 24 U 124 24 U. 24 23 U 23
Pentachlorophenol 350 U 3 50 350 U1 350 360 U 1360 350 U 350
Phenanthrene 18 U 18 24 J 18 19 U 19 18 U 18
Phenol 19 U 19 19 U 19 20 U 20 119 U 19
Pyrene 1 13 U 13 - 28 JT'13 13 U I 13 13 U 13
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Table E-3. 100-D-65 Shoreline Sampile Results - Organics. (12 Pages)
JlMM46

Constituent J1M6V5 (5) (Concrete)
11/13/2011 I11/13/2011

it/aIo O I Uek
Acenaplithene 10 U 10 9.8 U 9.8
Acenaphthylene 9.4 U 9.4 8.9 U 8.9
Anthracene 3.2 U 3.2 3 U 3
Benzo(a)anthracene 3.3 U 3.3 3.1 U 3.1
Benzo(a)pyrene 6.7 U 6.7 6.3 U 6.3
Benzo(b)fluoranthene 4.4 U 4.4 4.1 1U 4.1
Benzo(ghi)perylene 7.5 U 7.5 7.1 1U 7.1
Benzo(k)fluoranthene 4.1 U 4.1 3.9 U 3.9
Chrysene 5 U 5 4.8 U 4.8
Dibenzra,hlanthracene 11I U 11 11 U -11F

Fluoranthene 14 U 14 13 U -13

Fluorene 5.5 U 5.5 5.2 U 5.2
Indeno(1,2,3-cd)pyrene 13 U 13 12 U -12

Naphthalene 13 U 13 12 U 12
Phenanthrene 13 U 13 tt212 U 112
Pyrene 13 U 13 12 U 112

PCBs____ _

Aroclor- 10 16 2.9 U 2.9 2.8 U 2.8
Aroclor-1221 8.3 U 8.3 8.2 U 8.2
Aroclor-1232 2.1 U 2.1 2 U 2
Aroclor-1242 4.8 U 4.8 4.8 U 4.8
Aroclor-1248 4.8 U 4.8 4.8 U 4.8
Aroclor-1254 2.7 1U 2.7 2.7 U 2.7
Aroclor-1260 2.7 U 2.7 2.7 U 2.7

Pesticides_______
Aidrin 0.27 U 0.27 0.26 U 0.26
Alpha-BHC 0.23 U 0.23 0.22 U 0.22
alpha-Chiordane 0.34 U 0.34 0.33 U 0.33
beta- 1,2,3,4,5,6-Hexachlorocyclohexane 0.71 U 0.71 0.68 U 0.68
Delta-BHC 0.43 U 0.43 0.41 U 0.41
Dichlorodiphenyldichioroethane 0.58 U 10.58 0.56 1U 10.56
Dichlorodiphenyldichioroethylene 0.25 U 0.25 0.25 1U 0.25
Dichlorodiphenyltrichloroethane 0.63 U 0.63 0.61 U 0.61
Dieldrin 0.22 U 0.22 0.22 U 0.22
Endosulfanl1 0.19 U 0.19 0.18 U 0.18
Endosulfan II 0.3 U 0.3 0.3 U 0.3
Endosulfan sulfate 0.29 U 0.29 0.28 U 0.28
Endrin 0.33 U 0.33 0.32 U 0.32
Endrin aldehyde 0.18 U 0.18 0.18 U0.18
Endrin ketone 0.52 U 0.52 0.5 U 0.5
Gamma-BHC (Lindane) 0.49 U 0.49 0.48 U 0.48
gamma-Chiordane 0.28 U 0.28 0.27 U 0.27
Heptachlor 0.23 U 0.23 0.22 U 0.22
Heptachlor epoxide 0.45 U 0.45 0.44 U .44
,Methoxychior 0.48 U 0.48 0.46 U .46
Toxaphene 17 U 17 16 U 16

Remaining Sites Verification Package for the 100-D-65 Spillway Waste Site E- 16



Attachment to Waste Site Reclassification Form 20 12-072 Rev. 0

Table E-3. 100-D-65 Shoreline Samp~le Results - Organics. (12 Pages)
I JlMM46

Constituent J1M6V5 (5) (Concrete)

1113/2011111/13/2011
SVOAs__

1,2,4-Trichlorobenzene 28 U 28 28 U 28
1,2-Dichlorobenzene 22 U 22 22 U 22
1,3-Dichlorobenzene 12 U 12 12 U 12
1,4-Dichlorobenzene 14 U 14 14 U 14
2,4,5-Trichlorophenol 9.9 U 9.9 10 U 10
2,4,6-Trichlorophenol 9.9 U 9.9 10 U 10
2,4-Dichlorophenol -9.9 U 9.9 10 U 10
2,4-Dimethyiphenol 66 U 66 66 U 66
2,4-Dinitrophenol 330 U 330 340 U 340
2,4-Dinitrotoluene 66 U 66 66 U 66
2,6-Dinitrotoluene 28 U 28 28 U 28
2-Chloronaphthalene 9.9 U 9.9 10 U 10
2-Chlorophenol 21 U 21 21 U 21
2-Methylnaphthalene 19 U 19 19 U 19
2-Methyiphenol (cresol, o-) 13 U 13 13 U 13
2-Nitroaniline 50 U 50 50 U 50
2-Nitrophenol 9.9 U 19.9 10 U 10
3+4 Methyiphenol (cresol, m+p) 33 U 33 33 U 33
3,3'-Dichlorobenzidine 89 U 89 91 U 91
3-Nitroaniline 73 U 73 74 U 74
4,6-Dinitro-2-methylphenol 330 U 330 330 U 330
4-Bromophenylphenyl ether 19 U 19 19 U 19
4-Chloro-3-methylphenol 66 U 66 66 U 66
4-Chioroaniline 81 U 81 82 U 82
4-Chlorophenylphenyl ether 21 U 21 21 U 21
4-Nitroaniline 72 U 72 73 U 73
4-Nitrophenol 96 U 96 98 U 98
Acenaphthene 10 U 10 10 1U 10
Acenaphthylene 17 U 17 17 U 17
Anthracene 17 U 17 17 U 17
Benzo(a)anthracene 20 U 20 20 U 20
Benzo(a)pyrene 20 U 20 20 U 20
Benzo~b)fluoranthene 26 U 26 26 U 26
Benzo(ghi)perylene 16 U 16 16 1U 16
Benzo(k)fluoranthene 40 U 40 40 U 40
Bis(2-chloro-l-methylethyl)ether 23 U 123 23 U 23
Bis(2-Chloroethoxy)methane 23 U 23 23 U 23
Bis(2-chloroethyl) ether 16 U 16 17 U 17
Bis(2-ethylhexyl) phthalate 46 U 46 46 U 46
Butylbenzylphthalate 43 U 43 43 1U 43
Carbazole 36 U 36 36 U 36
Chrysene 27 U 127 27 U 27
Di-n-butylphthalate 29 U 29 29 U 29
Di-n-octylphthalate 14 U 14 15 U 15
Dibenz[a,h]anthracene 19 U 19 19 U 19
Dibenzofuran 20 U 20 20 U 20
Diethyl phthalate 26 U 26 '_26 U 26Dimethyl phthalate 100 1J 123 23 U 23
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Table E-3. 100-D-65 Shoreline Sample Results - Organics. (12 Pages)

JIMM46

Constituent JlM6V5 (5) (Concrete)
11/13/2011 11/13/2011

__________________ ag/k2 g POL jg/kg 2 O
Fluoranthene 36 U 36 36 U 36
Fluorene 18 U 18 18 U 18
Hexachlorobenzene 29 U 29 29 U 29
Hexachiorobutadiene 9.9 U 9.9 10 U 10
Hexachlorocyclopentadiene, 50 U 150 50 U1 50
Hexachioroethane 21 U 21 21 U 21
Indeno(1,2,3-cd)pyrene 22 U 22 22 U 22
Isophorone 17 U 17 17 U 17
N-Nitroso-di-n-dipropylamine 31 U 31 31 U 31'
N-Nitrosodiphenylamine 21 U 21 21 U 21
Naphthalene 31 U 31 31 U 31
Nitrobenzene, 22 U 22 22 U 22
Pentachlorophenol 330 U 330 330 U 330
Phenanthrene 17 U 17 17 U 17
Phenol 18 U 18 18 U 18
jPyrene 12 U 12 12 U 12
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APPENDIX F

DATA QUALITY ASSESSMENT
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APPENDIX F

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 designs (WCH 201 2b). This DQA was performed in accordance with site
specific data quality objectives found in the 100 Area Remedial Action Sampling and Analysis
Plan (SAP) (DOE-RL 2009).

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

A review of the sample design (WCH 2012b), the field logbook (WCH 2012a), and the
applicable analytical data packages has been performed as part of this DQA. All samples were
collected and analyzed per the upland sample design (WCH 2012b).

Verification sample data collected at the 1 00-D-65 waste site were provided by the laboratory in
one sample delivery group (SDG), SDG KPO1 14, which was submitted for third-party validation.
Major deficiencies were identified in the 100-D-65 analytical data set. Major and minor
deficiencies are discussed for the 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

Due to the holding time exceedances in the method 300.0 anion analysis of greater than twice the
limit of 48 hours, third party validation qualified the undetected nitrate, nitrite, and
orthophosphate results in SDG KPO1 14 as rejected with "R" flags. This result was anticipated,
and EPA analytical method 353.2 was also requested to provide acceptable nitrate/nitrite data for
decision making purposes. Therefore, the rejected data for nitrate and nitrite and do not hinder
the evaluation of the 1 00-D-65 waste site. Phosphate is not a regulated chemical under
Washington Administrative Code (WAC) 173-340, "Model Toxics Control Act - Cleanup." The
resulting data set is sufficient for the intended purpose of site closure.

In the semnivolatile organic compound (SVOC) analysis, surrogate recoveries in sample J I PVM5
are outside the quality control (QC) limits. Sample J1PVM5 is the equipment blank.
Third-party validation qualified the nondetected results (2,4-dinitrophenol, 2,4,6-trichlorophenol,
2,4,5-trichlorophenol, pentachlorophenol, bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether,
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bis(2-chloroethoxy)methane, 4-chiorophenyl phenyl ether, and 4-bromophenyl phenyl ether)
from sample JI1PVM5 as rejected with "UR" flags. This deficiency is limited to the equipment
blank and does not impact the field sample results. Therefore, the evaluation of the
1 00-D-65 waste site is not hindered. The resulting data set is sufficient for the intended purpose
of site closure.

MINOR DEFICIENCIES

SDG KPO114

This SDG comprises 13 statistical soil samples (JlIPVL2 through JlIPVL9, J1IPVMO through
J1PVM4) collected from the upland portion of the 100-D-65 waste site. This SDG includes one
field duplicate pair (J 1 PVL2/J 1 PVM4). These samples were analyzed for inductively coupled
plasma (ICP) metals, mercury, polycyclic aromatic hydrocarbons (PAH), polychlorinated
biphenyls (PCB), SVOCs, pesticides, ion chromatography (IC) anions, nitrate/nitrite, hydrogen
ion concentration (pH), hexavalent chromium, tritium, carbon-14, nickel-63, strontium-90,
isotopic plutonium, isotopic uranium, and gamma-emitting analytes. SDG KPO 114 was
submitted for third-party validation. In addition, one equipment blank (JlIPVM5) was prepared
and analyzed for ICP metals and mercury. Minor deficiencies are as follows:

In the isotopic uranium analysis, due to a lack of a laboratory control sample (LCS) for
uranium-235, all uranium-235 results were qualified by third-party validation as estimated with
"J" flags. Estimated data are usable for decision-making purposes.

In the tritium and carbon-14 analyses, due to a lack of matrix spikes (MS s), tritium and
carbon- 14 results were qualified by third-party validation as estimated with "J" flags. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries for antimony (31.3%) and calcium
(156%) are outside of QC limits. All antimony and calcium results were qualified by third-party
validation as estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the LCS recoveries for aluminum (165%) and silicon (165%) are
outside QC limits. All detected aluminum and silicon results were qualified by third-party
validation as estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, calcium was detected in the method blank (MB) and in the field
equipment blank (J1PVM5) at similar concentrations. Third-party validation qualified the
calcium result in sample J 1PVM5 as nondetected and estimated with "UJ" flags. Nondetected
and estimated data are usable for decision-making purposes.

In the pesticide analysis, the MS recovery for endrin aldehyde (47.7%) is outside the QC limits.
Third-party validation qualified all endrin aldehyde results in SDG KPO 114 as estimated with "J"
flags. Estimated data are usable for decision-making purposes.
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In the pesticide analysis, the relative percent differences (RPDs) calculated for endrin aldehyde
(49.4%) and endosulfan sulfate (39.6%) are outside QC limits. Third-party validation qualified
all endrin aldehyde and endosulfan sulfate results in SDG KPO 114 as estimated with "J" flags.
Estimated data are usable for decision-making purposes.

In the pesticide analysis, the analyte toxaphene was not included in the MS or matrix spike
duplicate (MSD) and was qualified as estimated by third-party validation. Toxaphene is actually
a mixture of compounds rather than a discrete analyte. While the overall concentration of
toxaphene can be calculated using several unobstructed peaks in the chromatography, the
inclusion of toxaphene in the spiking mixture would be problematic for the other pesticide
analytes. The laboratory typically quantitates toxaphene but does not include toxaphene in
quality assurance (QA)/QC samples. The toxaphene data are therefore considered estimated but
usable for decision making purposes.

In the PCB analysis, the surrogate recovery in sample J1PVL7 is outside QC limits. Third-party
validation qualified all PCB results for sample J1PVL7 as estimated with "J" flags. Estimated
data are usable for decision-making purposes.

In the PAH analysis, the LCS recoveries for naphthalene (271%) and anthracene (21%) are
outside QC limits. Additionally, the MS and MSD recoveries for naphthalene (24 1%, 244%)
and anthracene (22%, 22%) are also outside QC limits. Third-party validation qualified all
naphthalene and anthracene data in SDG KPO 114 as estimated with "J" flags. Estimated data are
usable for decision-making purposes.

In the SVOC analysis, LCS recoveries for 2,4-dinitrophenol (10%), 4,6-dinitro-2-methylphenol
(19%), hexachlorocyclopentadiene (40%) and pentachlorophenol (25%) are outside QC limits.
Third-party validation qualified all results for these analytes in SDG KPO 114 as estimated with
"J" flags. Estimated data are usable for decision-making purposes.

In the SVOC analysis, the MS recoveries for 2,4,5-trichlorophenol (39%), 2,4,6-trichlorophenol
(17%), 2,4-dinitrophenol (39%), 4-nitrophenol (42%), hexachlorocyclopentadiene (39%), and
pentachlorophenol (34%) are outside QC limits. Thiird-party validation qualified all results for
these analytes in SDG KPO1 14 as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the SVOC analysis, the MSD recoveries for 2,4,6-trichlorophenol (48%), 2,4-dinitrophenol
(21%), 4-nitrophenol (46%), 4,6-dinitro-2-methylphenol (3 8%), 4-chloranaline (47%),
hexachlorocyclopentadiene (3 6%), and pentachlorophenol (26%) are outside QC limits.
Third-party validation qualified all results for these analytes in SDG KPO 114 as estimated with
"J" flags. Estimated data are usable for decision-making purposes.

In the SVOC analysis, due to surrogate recoveries outside of QC limits, in sample J1IPVM3,
2,4-dichlorophenol, 2,4,6-trichlorophenol, 2,4,5-trichlorophenol, pentachlorophenol,
bis(2-chloroethyl)ether, b(2-chloroisopropyl)ether, bis(2-chloroethoxy)methane, 4-chlorophenyl
phenyl ether, and 4-bromophenyl phenyl ether were qualified by third-party validation as
estimated with "J"' flags. Estimated data are usable for decision-making purposes.
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In the SVOC analysis, RPIs calculated for the method blank for 2,4,5-trichlorophenol (42%),
2,4,6-trichlorophenol (98%), 2,4-dinitrophenol (59%) and 4,6-dinitro-2-methylphenol (40%) are
outside the QC limits. Third-party validation qualified all results in SDG KPO 114 for these
analytes as estimated with "J" flags. Estimated data are usable for decision-making purposes.

In the pH analysis, due to holding time exceedances greater than twice the QC limit, third-party
validation qualified all pH results in SDG KPO1 14 as estimated with "J" flags. Estimated data
are usable for decision-making purposes.

In the method 300.0 anions analysis, due to holding time exceedances greater than twice the QC
limit, all detected nitrate, nitrite, and orthophosphate results in SDG KPO 114 were qualified by
third-party validation as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

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 QA/QC measures are used to assess potential sources of error and cross contamination of
samples that could bias results. Field QAIQC samples, listed in the field logbook (WCH 2012a),
are shown in Table F-l1. The main and QA/QC sample results are presented in Appendix D.

Table F-i. Field Quality Assurance/Quality Control
Sample Summary Table.

Sample Area Main Sample Dplicate Sample

Excavation 7 J1IPVL2 7 J1PVM4

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

None of the RPIs calculated for the field duplicate sample are above the acceptance criteria
(30%). A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes.
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In these cases, a control limit of ±2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. 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
100-D-65 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 100-D-65 waste site concludes that the reviewed data are of the
right type, quality, and quantity to support the intended use. The analytical data were found
acceptable for decision-making purposes.

The verification sample analytical data are stored in the Environmental Restoration
projcct-spccific databasc prior to being submitted for inclusion in the Hanford Environental
Information System database. The verification sample analytical data are also summarized in
Appendix D.
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