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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-i Control No.: 2012-087
Waste Site Code(s)/Subsite Code(s): 100-0-66, 11 6-DR-5 Outfall Spillway Waste Site

Reclassification Category: Interim E Final E]
Reclassification Status: Closed Out Z No Action nI Rejected E

RCRA Postclosure ElConsolidated El None [I

Approvals Needed: DOE 0 Ecology 0 EPA E
Description of current waste site condition:
The 100-D-66, 116-DR-S Outfall Spillway waste site is located within the 100-DR-i Operable Unit, on the shore of the Columbia River,
approximately 80 m (262 ft) north of the former location of the 116-D-7 (107-D) Retention Basin. The spillway received overflow from
the former 1904-DR outfall (1 16-DR-5 waste site) in the event that effluent could not be completely discharged via the outfall pipelines
(1 00-D-60 waste site). The 1904-DR outfall was used to discharge radioactive cooling water effluent from the 107-DR Retention Basin
(1 16-DR-9 waste site). The majority of the spillway was covered with fill material at the time of the demolition of the outfall in 1978.

Because the 100-0-66 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 June 15, 2011 and was completed on May 1, 2012. Remediation of
the portion of the 100-0-66 spillway located below the OHWM was performed November 18, 2011 through November 20, 2011, with
excavation and backfill being done in a manner to preclude fish stranding due to fluctuating Columbia River flow rates. Approximately
3,400 bulk cubic meters of material was removed for disposal at the Environmental Restoration Disposal Facility (ERDF).

Verification sampling of the upland segment was performed on August 15 and 16, 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, i0O-FR-2, 100-HR-i, iOO-HR-2, 100-KR-i, i0O-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 ERDF at the 200 Area of the Hanford Site,
(3) demonstrating through verification sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification
as Interim Closed Out.

The results of the sampling of the shoreline segment is included in the Remaining Sites Verification Package for the 100-D-66,
1 16-DR-5 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-66 waste site were evaluated in comparison to the RAGs. In
accordance with this evaluation, the sampling results for the 1 00-D-66 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 m [15 ft] deep). The analytical results
and rationale presented in the attached remaining sites verification package also demonstrate that residual contaminant concentrations
meet direct exposure cleanup criteria and are protective of groundwater and the Columbia River. 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 00-0-66 waste site exceed soil RAGs for upland areas.
However, it is not appropriate to apply interim action soil RAGs to sediments collected below the OWHM, and the Remaining Sites
ROD does not provide in-water cleanup levels for sediment. Negotiations during the Project Managers dispute initiated
February 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 iOO-D-66, 1 6-DR-5 Spillway
Waste Site (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-DR-i Control No.: 2012-087
Waste Site Code(s)/Subsite Code(s): 100-0-66, 11 6-DR-5 Outfall Spillway Waste Site
Regulator comments:
Approval of this WSRF documents regulator agreement that the 1 00-D-66 waste site qualifies for "Interim Closed Out"
under this Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAG 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 rE Yes Z No Institutional 0l Yes 2 No O&M LIYes
Controls: Controls: Requirements: 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:

DOE Federal Project Director (printed Signature Date

Ecology Project Manager (printed) 4 Signature D6t

N/A
EPA Project Manager (printed) Signature Date
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Attachment to Waste Site Reclassification Form 201 2-087 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-66, 116-DR-5 OUTFALL SPILLWAY WASTE SITE

EXECUTIVE SUMMARY

The 1 00-D-66, 11 6-DR-5 Outfall Spillway waste site, located in the 100-DR- I Operable Unit,

was a buri ed emergency overflow spillway located east and north of the former 11I 6-DR-5 outfall

and north of the former 11 6-D-7 Retention Basin. The spillway was designed to receive

overflow from the 11I 6-DR-5 outfall in the event that effluent could not be completely discharged
via the outfall pipeline. The 11 6-DR-5 outfall was used to discharge radioactive cooling water

effluent from the 1 I16-DR-9 Retention Basin to the Columbia River. The I I16-DR-5 outfall was

demolished in 197 8, and the majority of the I100-D-66 spillway was covered with fill material at
that time.

The 1 00-D-66, 116-DR-5 Outfall Spillway waste site was identified for remove-treat-dispose
(RTD) in the Explanation of Signi~ficant 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 5 through January 9, 2006, as specified in the confirmatory
sampling work instruction (WCH 2005). A test pit was excavated to expose the surface of the

concrete spillway. Elevated radiological activity measuring up to 14,000 disintegrations per

minute was detected on the concrete surface. A sample and duplicate sample of the concrete was

collected for laboratory analysis. Cesium- 137, cobalt-60, europium- 152, europium- 154, and

total beta radiostrontium were detected at the 1 00-D-66 waste site at activity levels exceeding 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 andlor soil RAGs for the protection of groundwater and/or the Columbia River. Because

the direct exposure RAGs were exceeded as indicated by the confirmatory sample results, the

1 00-D-66 waste site was recommended for remedial action.

The Il00-D-66 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 OHW-M and above the ordinary low water mark. Remediation of the upland segment of the

spillway was initiated on June 15, 2011 and completed on May 1, 2012, consistent with existing
protocols specified in the Remedial Design Report/Remedial Action Work Plan for the 100 Area

(100 Area RDR/RAWP) (DOE-RL 2009b). Remediation of the portion of the I100-D-66 waste

site located below the OHWM was perform-ed November 18 through November 20, 2011, during

low Columbia River flows, as agreed to with the Washington State Department of Ecology to

preclude fish stranding due to fluctuating Columbia River flow rates (WCH 201 ib).
Approximately 3,400 bulk cubic meters of material was excavated, stockpiled, and later disposed

at the Environmental Restoration Disposal Facility (ERDF).

Remaining Sites Verifcation Package for the 100-D-66, 116-DR-S Outfall Spiiway Waste Site ES-i



Attachment to Waste Site Reclassification Form 2012-087 Rev. 0

Verification sampling of the upland segment of the soil within the excavation was conducted on
August 15, 2012. The results indicated that the waste removal action achieved compliance with
the remedial action objectives (RA~s) for the 100-D-66 waste site. A summary of the cleanup
evaluation for the soil results against the applicable criteria is presented in Table ES-i.

Table ES-i. Summary of Remedial Action Goals for the Upland Segment
of the 100-D-66 Waste Site. (2 Pages)

Remedial
Regulatory RmdaAcinGaseulsAction

Requirement RmdaAcinGaseulsObjectives

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

iookup values is less than 15 mrem/yr. The
maximum cumulative dose rate for the
waste site is 8.68 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 (3.7 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 I X 10-6 for individual 1 X 10-6 cancer risk.
carcinogens.

Attain a cumulative excess cancer The excess cancer risk (4.0 x 10-') is less
risk of less than 1 X 10- 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 pCi/L 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 tg/L (21.2 pCi/L) cbackground levels for the upland portion of

Lthis sie. I_______

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site ES-2
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Table ES-i. Summary of Remedial Action Goals for the Upland Segment
of the 100-D-66 Waste Site. (2 Pages)

Remedial
Regulatory RmdaAcinGaseulsAction

Requirement RmdaAcinGaseulsObjectives
Attained?

Groundwater/River Attain individual nonradionuclide Residual concentrations of several Yes

Protection - groundwater and river cleanup polycyclic aromatic hydrocarbons were

Nonradionuelides requirements. detected in the excavation at concentrations
exceeding the soil RAGs for protection of
groundwater and/or the Columbia River.
However, it is predicted that these
constituents will not migrate to groundwater
(and thus the Columbia River) at
concentrations exceeding groundwater or

d
river criteria within 1,000 years
Therefore, residual concentrations achieve
the RAOs for groundwater and river
protection.

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 .sg/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 Groundwvater (BRI 200 1).

dBased on RESRAD modeling discussed in Appendix C of the 100 Area RDRJRAWP (DOE-RL 2009b), the residual
concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, henzo(k)fluoranthene, and chrysene are not
predicted to migrate because all of these contaminants have distribution coefficient (IKd) values greater than 80 mL/g. RESRAD
modeling predicts that contaminants with Kd values greater than 80 mL/g will show no migration within the 100 Area vadose
zone and no impact on groundwater or the Columbia River within 1,000 years. Therefore, residual concentrations of these
constituents are predicted to be protective of groundwater and the Columbia River.

COC =contaminant of concern
COPC contaminant of potential concern
MCL =maximum contaminant level
RAG =remedial action goal
RAO remedial action objective
RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity

The results of the verification sampling are used to make reclassification decisions for the
1 00-D-66 waste site in accordance with the Tri-Party Agreement Handbook Management
Procedures, TPA-MP- 14 procedure (DOE-RL 2011).

Informational sampling of sediment samples collected within the remediated shoreline area was
performed on November 18, 2011. Maximum contaminant concentrations for sediment within
the remediated shoreline area exceed upland soil RAGs for chromium (total), lead, zinc,
benzo(a)anth7racene, 1-" n"'pyrene, bnzio(lh" f1 iicnrnniini benzo(lcfluornnthene, chrvytene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Carbon-14 was detected in a single sample
exceeding the direct exposure RAG. 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-],
i00-BC-2, 100-DR-i, ]00-DR-2, 100-FR-i, 100-FR -2, 100-HR-i, 100-HR -2, 100-KR-i,

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site ES-3
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100-KR -2 , 100-IU-2, ]0O-IU-6, and 200-C W-3 Operable Units, Hanford Site, Ben ton County,
Washington (Remaining Sites ROD) (EPA 1999) does not provide in-water cleanup levels for
sediment. 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 1 16-H-5 outfall and related
shoreline sites in the upcoming 1 00-D/ 100-H Remedial Investigation/Feasibility Study
(WCH 2012b). 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.

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 1 00-D/1I 00-H Feasibility Study
(WCH 2012b). For the upland portion of the site, the current site conditions achieve the RAOs
and the corresponding RAGs established in the 100 Area RDRIRAWPT (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 m [ 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.

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-66 waste site contaminants
of concern, contaminants of potential concern, and other constituents and is presented in
Appendix A. The U.S. Environental Protection Agency ecological soil screening levels were
exceeded for antimony, manganese, and vanadium. Ecological screening levels from
Washington Administrative Code 173-340 were exceeded for boron, mercury, and vanadium.
Because the concentrations of antimony, manganese, mercury, 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-66, 116-DR-5 Outfall Spillway Waste Site ES-4
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REMAINING SITES VERIFICATION PACKAGE FOR THE
100-D-66, 116-DR-5 OUTFALL SPILLWAY WASTE SITE

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 1 00-D-66, 11 6-DR-S 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 RDR/RAWP) (DOE-RL 2009b) and the Interim Action
Record of Decision for the 100-BC-i, 100-B C-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2,
1 00-HR-i, 1 00-HR -2, 1 00-KR-i, 1 00-KR -2, I 00-IU-2, I 00-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-66 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 antimony, manganese, and vanadium. Ecological screening
levels from Washington Administrative Code (WAC) 173-340 were exceeded for boron,
mercury, and vanadium. Because the concentrations of antimony, manganese, mercury, 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 Il00-D-66, 116-DR-5 Outfall Spillway waste site, located in the 1 00-DR- I Operable Unit,
was a buried emergency overflow spillway located east and north of the formner 11I6-DR-S outfall
and north of the former 1 16-D-7 Retention Basin (Figure 1). The spillway was designed to
receive overflow from the 11I6-DR-S outfall in the event that effluent could not be completely
diihaged via the outfall pipeline. The l 16-DR-S outfall was used to discharge radioactive
cooling water effluent from the 11 6-DR-9 Retention Basin to the Columbia River. The
11I6-DR-S outfall was demolished in 1978, and the majority of the spillway was covered with fill
material at that time.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site
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Figure 1. 100-D-66 Waste Site Location Map.
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Site Geophysical Survey Information

A geophysical survey was performed at the 1 00-D-66 waste site in May 2004 to locate and map
any surface or subsurface features (Bergstrom and Mitchell 2004a, 2004b) (Figure 2). A large
anomalous zone detected at the site is believed to be indicative of the buried spillway and
renants of the 1904-DR outfall structure. The magnetic anomaly observed in the southeastern
portion of the survey area was reported to coincide with a visible manhole and might be
indicative of the outfall pipeline or other buried features. Subsequent remediation of the
spillway in the area of this anomaly did not identify any waste material or other feature.

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. Remedial action of the upland
portion of the 1 00-D-66 waste site was initiated on June 15, 2011, and was completed on
May 1, 2012. The remedial design for the outfall structure was approved by the Washington
State Department of Ecology. Remediation of the upland portion of the outfall above the
ordinary OHWM was performned consistent with protocols as specified in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2009b).
Remediation of the portion of the 1 00-D-66 waste site located below the OHWM was performned
on November 18, 2011 through November 20, 2011. This below 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 should river-level fluctuations
cause potential flooding of the excavation. Approximately 3,400 bulk cubic meters of material
was removed for disposal at the Environmental Restoration Disposal Facility (ERDF). Figure 3
provides a photograph of the 100-D-66 spillway waste site prior to remediation, and Figure 4 is a
photograph of the site during remediation.

A post-excavation Global Positioning Environental Radiological Surveyor (GPERS) survey of
the excavation was conducted on May 2, 2012. 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-66 waste site, in-process soil samples were
collected from within the base of the excavation on February 23, 2012, 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 additional soil removal was required.
On April 30, 2012 through May 1, 2012, an additional 2 mn (6.6 ft) of soil was removed from
within the excavation and an additional round of in-process sampling was performed on
May 3. 2012. The results of these samples indicated that adequate soil removal was performed
and the site was ready for verification sample collection.

A post-excavation civil survey for the 1l00-D-66 waste site is provided in Figure 5. Figure 6
shows the location of the upland and shoreline portions of the remediated waste site.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site 3
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Figure 2. Geophysical Survey Results and Confirmatory
Sampling Location at the 100-D-66 Waste Site.

N160 o

IN N549
evo~ 57D/36161

JIOVK21
............................ 1~-~6

SPILL~WAY

NI130

....... ......

OUTFALL

w w w

Legend

x Isolated anomaly
AN depths awe posted in decimeters

Anomalous zone 69e has the diaractaitic (1metr = 10 decineters)
of a burled structUreeturekleblis

Magnetic anomaly moat Ikely relad to
~ features associated with the manhole

S Test P#t location

100-D-66 Spillway
Geophysical Investigation Results

and Sample Location Map
Note 1. Coordinate system, Washington State Plane, South Zone

Remain ing Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site 4



Attachment to Waste Site Reclassification Form 2012-087 Rev. 0

Figure 3. Photograph of the 100-D-66 Spillway Waste Site,
Taken Prior to Remediation (November 2010).

Figure 4. Photograph of the 100-D-66 Spillway Waste Site,
Taken During Remediation of the Shoreline Segment

Located Above the OHIWM (June 16, 2011).

Remaining Sites Verification Package for the ]OO-D-66, 116-DR-S Outfall Spillway Waste Site 5
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Figure 5. Post-Excavation Civil Survey and Excavation Boundary for the
Upland Portion of the 100-D-66 Waste Site.
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Figure 6. Post-Excavation Map for the 100-D-66 Spillway Waste Site.
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VERIFICATION SAMPLING ACTIVITIES

Verification sampling of the upland segment of the I100-D-66 waste site excavation and waste
staging area footprints was performed on August 15 and August 16, 2012, respectively.
Verification sampling was perform-ed 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 18, 2011. 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 100-D -66, Spillway Waste Site (WCH 2012c). Discussion of the
verification sampling design for the shoreline segment is provided in the Work Instruction for
Verification Sampling of the I]O0-D-66 Spillway Waste Site Below the Ordinary High Water
Mark (WCH 2011 lb).

Contaminants of Concern and Contaminants of Potential Concern

The COPCs for verification sampling after removal of the 1 00-D-66 spillway were selected
based upon a review of the results of the January 2006 confirmatory sampling event
(Appendix C), process history for upstream waste sites, review of results of sampling for the
below the OHWM portion of the site, and results of in-process sampling (Appendix C).
Cesium- 13 7, cobalt-60, europium- 152, europium- 154, and strontium-90 were detected in
confirmnatory sampling (WCH 2005) at concentrations that cumulatively exceeded direct
exposure remedial action goals (RAGs) and were retained as COPCs. Carbon-14, nickel-63, and
uranium-234 were detected in samples collected from below the ordinary high water mark
(WCH 201 lb) at an activity warranting retention as COPCs. Polycyclic aromatic hydrocarbons,
pesticides, mercury, and hexavalent chromium were detected in in-process samples and samples
collected from below the OHWM and were included as COPCs. Uranium isotopes were not
detected above background levels in confirmatory samples; however, uranium-233/234,
uranium-235, and uranium-238 were also retained as COPCs based on process history of
upstream waste sites. Barium, cadmium, chromium, copper, nickel, silver, and zinc were
detected in confirmatory samples at concentrations exceeding cleanup criteria and were therefore
retained as COPCs. Plutonium isotopes, americium-241, antimony, copper, lead,
polychlorinated biphenyls (PCB s), anions, and semnivolatile organic analytes (SVOAs) were
included and/or retained as COPCs based on process history of upstream waste sites. Although
not considered COPCs, arsenic, beryllium, boron, cobalt, manganese, molybdenum, selenium,
and vanadium were evaluated by performing analyses for the constituents of the expanded
inductively coupled plasma (ICP) metals list. Wvhile not considered COPCs, the potential
presence of volatile organic compounds (VOCs) was evaluated by field screening with an
organic vapor monitor during confirmatory sampling activities and during remediation.
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No VOCs were detected at the 100-D-66 waste site, and therefore no further laboratory analysis

for VOCs was performed.

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

Table 1. 100-D-66 Laboratory Analytical Methods and
Contaminants of Potential Concern.

Analytical Method Contaminants of Potential Concern

IC ea EPA Mto600Antimony, barium, cadmium, total chromium, copper, lead,
ICP etal - Mthod6010nickel, silver, and 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

PC13 - 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 Gama pecrosopyAmericium-24 1, cobalt-60, cesium- 137, europium- 152,

GEA Gama spctrocopyeuropium- 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-23 8, plutonium-239/ 2 4O

Isotopic uranium Uranium-233/234, uranium-235, uranium-238

aAnalysis for the expanded list of ICP metals was performed to include arsenic, beryllium, boron, cobalt,

manganese, molybdenum, selenium, 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 83 10 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 SVOA = semnivolatile organic analysis

ICP = inductively coupled plasma

Verification Sample Design

Two separate sample designs were developed for mhe I U-J-OO66 waste site:. one~ Jl the upiallu

segment (WCH 2012c) and another for the shoreline segment (WCH 201 lb). 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, the upland segment sampling design

included verification sampling of two waste staging area footprints. All sampling was performed

in accordance with ENV- 1, Environmental Monitoring & Management, to fulfill the

Remaining Sites Verification Package for the 100-D-66, 116-DR-5 Outffall Spillway Waste Site 9
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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, including waste staging area footprints

are shown in Figure 7, and the sample locations are listed in Table 2. Sediment sample locations
for the shoreline segment are shown in Figure 8 and the sample locations are listed in Table 3
and Appendix E.

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 1 of the 95% upper confidence
limit (UCL) 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 and waste staging area footprints 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 COC/COPC.

Comparisons of the statistical and maximum results for the COPCs against the site RAGs for the

excavation and the waste staging area footprints are summarized in Table 4 and Table 5,
respectively. 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.

Remaining Sites Merifl cation Package for the 100-D-66, 116-DR-5 Outfall Spillway Waste Site 10
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Figure 7. Location of Verification Samples for the Upland Segment
of the 100-D-66 Spillway Waste Site.
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Figure 8. Location of Sediment Samples for Shoreline Segment of the
100-D-66 Waste Site - Below the Ordinary High Water Mark.
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Table 2. 100-D-66 Upland Segment Verification Sample Summary Table.

Sample HEIS Washington State Plane

Loaton Sample Coordinates Sample Analysis
Loaton Number Easting Northing

Excavation

A-l J1pXJO 573636.8 152404.4

A-2 J1PXJ1 573642.6 152414.9

A-3 J1IPXJ2 573630.6 152414.7

A-4 J1PXJ3 573636.4 152425.2

A-5 J1PXJ4 573642.1 152435.7

A-6 J1PXJ5 573618.6 152414.4 ICP metals'a, mercury, hexavalent chromium, PCBs,

A-7 J1PXJ6 573624.4 152424.9 SVOAs, IC anions, N0 2 /N0 3, PAH, pesticides,
GEA, strontium-90, isotopic uranium, nickel-63,

A-8 J1PXJ7 573630.1 152435.5 carbon-14, and isotopic plutonium

A-9 J1PXJ8 573635.9 152446.0

A-10 J 1PXJ9 573618.1 152435.2

A-]I JIPXKO 573623.9 152445.7

A-12 J1PXK1 573617.6 152456.0
Duplicate of

JlPXKO b JIP XK2 573623.9 152445.7

Waste Staging Area Footprints

B-i J1PXK3 573714.5 152334.0

B-2 J1PXK4 573723.7 152342.2

B-3 J1PXK5 573732.8 152350.4

B-4 J IPXK6 573712.0 152346.0

B-S J1PXK7 573721.1 152354.2

B-6 J1PXK8 573730.3 152362.4 ICP metals a, mercury, hexavalent chromium, PCBs,

B-7 J1PXK9 573709.5 152358.0 SVOAs, IC anions, N02-/N0 3 , PAH, pesticides,
GEA, strontium-90, isotopic uranium, nickel-63,

B-S J1PXLO 573557.2 152307.0 carbon-14, and isotopic plutonium

B-9 J1PXL1 573566.3 152315.2

B-10 J1PXL2 573575.5 152323.4

B-IlI J1PXL3 573554.6 152319.0

B-12 J1PXL4 573563.8 152327.3

Duplicate of
J1PXL0 b J1PXL5 573557.2 1 152307.0 11
Equipment J1PXL6 NA NA ICP metals a, mercury, and PAH

blank I______ I____________ ____________________

aAnalysis was performed for the expanded list of ICP metals including antimony, arsenic, barium, beryllium, boron, cadmium,
chromium(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
Duplicate soil samples were collected at a location selected at the project analytical lead's discretion.

GEA gamma energy analysis NA = not applicable
HEIS =Hanford Environmental Information System PAH = polycyclic aromatic hydrocarbons
IC = ion chromatography PCB = polychlorinated biphenyl
ICP inductively coupled plasma SVOA = semnivolatile organic analysis
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Table 3. 100-D-66 Verification Sample Summary Table (Shoreline Segment).

Sape HEIS Sape Washington State Plane I
Soaple Sample Sape I Coordinates Sample Analysis

Loain Number Dateg Nothn

1 J1M6V8 11/18/2011 573607.4 152463.7
2 J1M6V9 11/18/2011 573610.9 152466.3

3 J1M6WO 11/18/2011 573614.4 152468.9

4 J1M6W1 11/18/2011 573606.9 152468.1 IPmtl ,mruy
5 JIM6W2 11/18/2011 573610.4 152470.7 hexavalent chromium, IC
6 J1M6W3 11/18/2011 573614.0 152473.2 anions, nitrite/nitrate b pH,

7 JlM6W4 11/18/2011 573602.9 152469.9 PAHs, PCBs, SVOAs,
8 J1M6W5 11/18/2011 573606.4 152472.4 pesticides, GEA, carbon-14,

nickel-63, strontium-90,
9 J1M6W6 11/18/2011 573610.0 152475.0 isotopic plutonium, isotopic
10 J1M6W7 11/18/2011 573602.4 152474.2 uranium, tritium

I1I J1M6W8 11/18/2011 573606.0 152476.8

12 J1M6W9 11/18/2011 573609.5 152479.4

Duplicate of
JIM6V9 JlM6XO 11/1 8/2011 573610.9 152466.3

Equipment J1M6X1 11/18/2011 NA NA ICP metals'a, mercury, SVOA

a Analysis was performed for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron,

cadmium, chromium(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and
zinc.

GEA =gamma energy analysis PAH = polycyclic aromatic hydrocarbons
HEIS = Hanford Environmental Information System PCB = polychlorinated 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 ]OO-D-66, ]16-DR-5 Outfall Spillway Waste Site 14



AttachmTenit to Waste Site Reclassification Formi 2012-0R87 Rev. 0

Table 4. Comparison of the Maximum or Statistical Contaminant Concentrations to
Action Levels for the 100-D-66 Excavation Verification Samples. (2 Pages)

Soil Lookup Values (pCi/g) bDoes the
Statistical Shlo oe Soil Lookup Soil Lookup Result Do the Results

COPIC Result' a hLlowone Value for Value for Exceed Pass RESRAD
(pCilg) loup Groundwater River Lookup Modeling?

Vle Protection Protection Values?

Carbon-14 1.20 8.69 __- C -C No -

Cesium-137 0.823 (<BC) 6.2 1,465 2,930 No -

Europium- 152 0.565 3.3 -- c -C No -

Europium- 154 0.059 3.0 -- __-c No -

Nickel-63 5.66 4,013 83 166 No -

Plutonium-238 0.135 38.8 __- __-c No -

Plutonium-239/240 0.659 35.1 __- __-c No -

Tritium 3.43 459 12.6 25.2 No -

Uranium-233/234 0.673 (<BG) 1.1 d 1.1 d 1.1 d No -

Uranium-23 8 0.638 (<BG) 1.1], 1.1 d 1.1 dNo -

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

COCMaximum Diet Poetv f Poetv f Result Result Pass
COCResult Diosre Protecter Prtectivero Exceed RESRAD

(mg/kg) a Epsr rudae h ie RAGs? Modeling?
Arsenic 2.74 (<BC) 2d2d 20 d No -

Barium 71.1 (<BC) 5,600 200 400 No -

Beryllium 0.339 (<BC) 10.4 e15 1.51 d No -

Boron f 1.12 7,200 320 -- No -

Cdim90.0860 (<BG) 13.9 e 0.81 d 0.81 No -

Chromium, total 18.4 (<BC) 80,000 18.57 -_d857_ No -

Cobalt 6.22 (<BG) 24 1 5 .7 d -- No -

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

Hexavalent chromium f0.43 2.1 4.8 2 No -

Lead 4.16 (<BC) 353 10.2____d 10. 2 d No -

Manganese 268 (<BC) 3,760 No2 12-N
Mercury 0.274 (<BC) 24 0.333 No -

Molybdenum f 0.461 400 8 No -

Nickel 10.8 (<BC) 1,600 19.1 d27.4 No -

Vanadium 50.5 (<BC) 560 85.1 Id -- No
Zinc 40.6 (<BC) 24,000 480 No 8-- N
Chloride 35.5 (<BC) -- 25,000 -No -

Nitrogen in nitrate 31.2 128,000 1,000 2,000 No -

Nitrogen in nitrite and 22.3 128,000 1,000 2,000 No -

nitrate I_________ I________________________ ______

Sulfate 264 -- 25,000 -- No -

Acenapthene 0.0190 4,800 96 129 No -

Acenapthylene h0.0445 4,800 96 129 No -

Anthracene 0.0108 24,000 240 1,920 No -

Benzo(a)anthracene 0.0284 1.37 0.015' 0.015' Yes Yes1

Benzo(a)pyrene 0.0174 0.137 0.015' 0.015' Yes Yes1J

Benzo(b)fluoranthene 0.0154 1.37 0.015' 0.015' Yes Yes'
Benzo(g,h,i)perylene h 0.0127 2,400 48 -1 192 No -
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Table 4. Comparison of the Maximum or Statistical Contaminant Concentrations to
Action Levels for the 100-D-66 Excavation Verification Samples. (2 Pages)

Statistical or Soil Cleanup Levels (mg/g ' Does the 1 Does the

COCMaximum Diet Poetv f Poetv f Result Result Pass
COPCResult Diet Poetv f Poetv f Exceed RESRAD

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

Benzo(k)fluoranthene 0.0289 1.37 0.015' 0.015' Yes Yes J

Ch~ee0.111 13.7 0.12 0.1 Yes Yes J

Dibenz(a,h)anthracene 0.00674 0.137 0.031 0.30 No -

Fluoranthene 0.0387 3,200 64 18.0 No -

Indeno(1,2,3-cd) pyrene 0.00969 1.37 0.33' 0.133' No -

Naphthalene 0.0293 1,600 16.0 988 No -

Phenanthrene h 0.0469 24,000 240 1,920 No -

Pyrene 0.0328 2,400 48 192 No -

aLookup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-R-L 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.

cNo value because the distribution coefficient (K1) value for this contaminant is greater than 80 mL/g, RESRAD modeling discussed in

Appendix C of the 100 Area RDR/RAWP (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-RL 2009b).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[31, 1996) using an airborne particulate
inass-loading rate of 0.000 1 g/m3 (Honford Guidance for Radiological Cleanup [WDOH 1997]).
No Hanford Site-specific or Washington State background value available.

9Hanford 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).
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemnicals:
Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,h,i )perylene; surrogate: pyrene
Contaminant: phenanthrene; surrogate: anthracene

Where 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.
Residual concentrations of these contaminants have Kd values greater than 80 mL/g and based on RESRAD modeling as discussed in
Appendix C of the 100 Area RDRIRAWP (DOE-RL 2009b) will not migrate within the 100 Area vadose zone and therefore have no impact
on groundwater or the Columbia River within 1,000 years.

-- = not applicable RDL = required detection limit
BG = background RDR/RAWP =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
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Table 5. Comparison of the Maximum or Statistical Contaminant Concentrations
to Action Levels for the 100-D-66 Waste Staging Area Footprint

Verification Samples. (2 Pages)

Soil Lookup Values (PCI/g) bDoes the
Statistical Shallow Zone Soil Lookup Soil Lookup Result Do the Results

COPC Result a oou Value for Value for Exceed Pass RESRAD
(pCi/g) loup Groundwater River Lookup Modeling?

Vle Protection Protection Values?
Carbon- 14 1.54 8.69 -- c -- c No -

Cesium-137 0.260 (<BG) 6.2 1,465 2,930 No -

Cobalt-60 0.017 1.4 13,900 27,800 No -

Europium-152 0.231 3.3 __ c __c No -

Europium-154 0.045 3.0 -- -c No -

Nickel-63 1.13 4,013 83 166 No -

Total beta radiostrontium 0.155 (<BG) 4.5 27.6 55.2 No -

Uranium-233/234 0.562 (<BC) 1.1 d 1.1 d 1.1 d No -

Uranium-238 0.608 (<BC) 1.1]d 1.1 d 1.1 d No -

Statistical or Soil Cleanup Levels (m /k) Does the Does the

COPC Resiut Direct Protective of Protective of Rsl eutPs
Reslt Expsue Goudwaer theRier Exceed RESRAD

(mg/kg) a xoue Gondae h ie RAGs? Modeling?
Antimony 0.353 (<BC) 32 No 5--N
Arsenic 3.04 (<BC) 20- 20 d No -- N
Barium 61.5 (<BG) 5,600 200 400 No -

Beryllium 0.256 (<BC) 10. 1.51 d 1.5Id No -

Brn91.16 7,200 320 -- No -

Cadmium e0.0840 (<BG) 13.9'___ 0.81 d No8 -N

Chromium, total 12.5 (<BC) 80,000 1.d ..........1875No -

Cobalt 5.83 (<BC) 24 157d-- No -

Copper 13.2 (<BC) 2,960 59.2 No.0d N
Lead 3.27 (<BC) 353 10.2____d__ 1____2___ No -

Manganese 265 (<BC) 3,760 No2 51d-N
Mercury 0.0 175 (<BC) 24 0.33 d No33T N

Molybdenum g0.365 400 8 -- No -

Nickel 10.5 (<BC) 1,600 19.1 d 27.4 No -

Vanadium 48.4 (<BC) 560 85.17 d No -

Zinc 37.6 (<BC) 24,000 480 No 8-N
Chloride 7.8 (<BC) -- 25,000 No No
Fluoride 2.8 (<BC) 4,800 96 400 No -

Nitrogen in nitrate 13.9 128,000 1,000 2,000 No -

Nitrogen in nitrite and 17.4 128,000 1,000 2,000 No -

nitrate
Sulfate 63.4 (<BC) -- 25,000 -- No -

Acenapthene 0.01 14 4,800 96 129 No -

Acenapthyleneh 1.320 4,80 96I______ IU-

Benzo(a)anthracene 0.00581 1.37 0.015' 0.015' No -

Benzo(a)pyrene 0.0105 0.137 0.015' 0.015' No -

Benzo(b)fluoranthene 0.00472 1.37 0.015' 0.015' No -

Benzo(g,h,i)perylene h0.00394 2,400 48 192 No -

Benzo(k)fluoranthene 0.00451 1.37 0.015' 0.0Ol5' No -

Remaining Sites Verification Package for the 100-D-66, 116-DR-5 Outfall Spillway Waste Site 17



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Table 5. Comparison of the Maximum or Statistical Contaminant Concentrations
to Action Levels for the 100-D-66 Waste Staging Area Footprint

Verification Samples. (2 Pages)

Statistical or I Soil Cleanup Levels (mg/kg!i Does the Does the 1
COPC Resiut Direct Protective of Protective of Exeedl ResRl aDs

MxmmResult Result PSass
_______________ (mg/kg) b Exposure Groundwater the River RAGs? J Modeling

Chrysene 0.00720 13.7 0.12 0.1 h No -

Fluorene 0.00979 3,200 64 260 No -

Fluoranthene 0.00951 3,200 64 18.0 No -

Indeno(1,2,3-cd) pyrene 0.00363 1.37 0.331 0.33' No -

Naphthalene 0.0203 1,600 16.0 988 No -

Phenanthrene h 0.0155 if 24,000 240 1,920 No -

Pyrene 0.00755 1 2,400 1 48 192 No -

Lookup 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.

bThe statistical or maximum values for each COPC is determined in the 95% UCL calculation, which is located in Appendix D.
cNo value because the distribution coefficient (1(4) value for this contaminant is greater than 80 miL/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 1 73-340-700[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-RL 2009b).
Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from Natural
Background Soil Metals Concentrotions in Washington State (Ecology 1994).
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/m3 (Hanford Guidance for Radiological Cleanup [WD0H 1997]).

9No Hanford Site-specific or Washington State background value available.
hToxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: phenanthrene; surrogate: anthracene

Where 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 imnit
BG = background RDR/RAWP = 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

Evaluation of the verification sampling results in Tables 3 and 4 show 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-66 waste site with the exception of benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene within the
excavation. However, residual concentrations of these contaminants all have distribution
coefficient (Kd) values greater than 80 mL/g and based on RESidual RADioactivity (RESRAD)
modeling discussed in Appendix C of the 100 Area RDR/RAWPr (DOE-R'LI III9b w L o
migrate within the 100 Area vadose zone and therefore have no impact on groundwater or the
Columbia River within 1,000 years. Therefore, residual concentrations of these constituents are
predicted to be protective of groundwater and the Columbia River.
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Table 6 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), lead, zinc,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenz(a,h)anthracene, indeno(l,2,3 -cd)pyrene, and carbon-14. However, no further remediation
of the-below-OHWM portion of the 10O0-D-66 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.

Table 6. Comparison of the Maximum Contaminant Concentrations to
Action Levels for the 100-D-66 Waste Site Shoreline Segment

Verification Sediment Samples. (2 Pages)

Soil okpValues (Ci/g Does the Result

Maximum Result Soil Lookup Soil Lookup ExceedCOPC (Pci/g) Shallow Zone Value for Value for Lookup
Lookup Value Groundwater River Vaus

Protection Protection Vaus
Carbon- 14 17 8.69 -b -- b Yes'
Cesium-137 0.47 (<BC) 6.2 1,465 2,930 No
Europium-152 0.639 3.3 -- b __ b No
Nickel-63 26.7 4,013 83 166 No
Total beta radiostrontium 0.237 4.5 27.6 55.2 No
Tritium 0.101 459 12.6 25.2 No
Uranium-234 1.34 (0.24) c 1.1 d 1.1 d 1.1 d No
Uranium-238 0.959 (<BG) ll 1.1 d 1.1 1 d No

MaximumResultSoil Cleanup Levels (mg/g) Does the Result
COPC (mg/kg) Direct Protective of Protective of Exceed RAGs?

Exposure Groundwater the River
Antimonye 1.5 (<BC) 32 5 5d No
Arsenic 6.4 (<BC) 20 d 20 d 20 d No
Barium 139 5,600 200 400 No
Beryllium 0.56 (<BC) 10.4' 1.5 1 d 1.5 1 d No

Cadmium' 0.74 (<BC) 13.9' 0.81 d 0.81 d No
Chromium, total 48.5 80,000 1 8.d18 5 d Yes~
Hexavalent chromium g 1.9 2.1 4.8 2 No
Cobalt 9.1 (<BC) 24 157 No
Copper 20.2 (<BC) 2,960 59.2 22 .0d No
Lead 14 353 10.2 d 10.2d Yes2

Manganese 388 (<BG) 3,760 512"d 512"d No
Mercury 0.057 (<BG) 24 0.33"d 0.33"d No
NicelI1 15. fBG) Wi 1 ~d -7 A j

Vanadium - 55.5 (<BC) 560 85.1 d -h No
Zinc 141 24,000 480 67.8"d Yes~
Nitrogen in nitrate - 8.2 (<BC) - 128,000 - 1,000 2,000 No
Nitrogen in nitrite and 4.8 128,000 1,000 2,000 No
nitrate I________ I_______ I________ _______ ______

Sulfate 1 30 (<BC) - -25,000 1 - 1 No
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Table 6. Comparison of the Maximum Contaminant Concentrations to
Action Levels for the 100-D-66 Waste Site Shoreline Segment

Verification Sediment Samples. (2 Pages)

Maximum Result Soil Cleanup Levels (m /kgL Does the ResultCOPC (mg/kg) Direct I Protective of Protective of Exceed RAGs?

Acenaphthene 0.270 4,800 j 96 129 No

Benzo(a)anthracene 0.990 1.37 0 .0 1 5 h f 0.015' he

Benzo(a)pyrene 1.100 0 ______h_0_h

Benzo(b)fluoranthene 1.100 1.37 0.015 h 015hYes 1

Benzo(ghi)perylene 0.440 2,400 48 192 No

Benzo(k)fluoranthene 0.650 1.37 015h0.015 h x'esi

Chrysene 1.000 13.7 0.12 0. 1 h No

Dibenz(a,h)anthracene 0.110 0.137 0.03 0.3h Yesi

Fluoranthene 0.560 3,200 64 18.0 No

Indeno(1,2,3-cd)pyrene 0.570 1.37 0.33 0.33 Yes1

Phenanthrene 1 0.026 24,000 240 1,920 No
Pyrene 0.880 2,400 48 192 No

Dimethyl phthalate 0.180 80,000 1,600 14,400 No

4-4'-DDE 0.00097 2.94 0.0257 0.0033 h No
a Lookup values and RAGs obtained from the 100 Area RDR/RAWP (DOE-RI. 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.
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 R.DRIRAWP (DOE-RI 2009b) predicts that the contaminant will show no migration
within the 100 Area vadose zone and no impact on groundwater or the Columbia River.
With subtraction of the background concentration of uranium-234, the resultant value (i.e., 0.24 pCi/g) is below the soil
concentration representing 15 mrerr/yr above background (i.e., 0.58 pCi/g). Consequently, the result is less than the 15 mrern/yr
above background cleanup level.

dWhere cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[41[d] (1996). The
arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement project managers as discussed in Section 2.1.2.1
of the 100 Area RDRIRAWP (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).

fCarcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 1 73-340-750[3], 1996) using an airborne
particulate mass-loading rate of 0.000 1 g/m3 (Hanford Guidance for Radiological Cleanup [WDOM 1997]).

9No Hanford Site-specific or Washington State background value is available.
Where cleanup levels are less than RDLs, cleanup levels default to RDLs (DOE-RI 2009b) per WAC 173-340-707(2)
(Ecology 1996).
Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals:
Contaminant: benzo(g,b,i)perlyene; surrogate: pyrene
Contaminant: phenanthrene; surrogate: anthracene
The result exceeds RAGs for upland soil and will be considered as part of future decisions for the Columbia River shoreline.

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

This section demonstrates that remedial action at the 1 00-D-66 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 RDR/RAWP (DOE-RL 2009b).

Three-Part Test for Nonradionuclides

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAG 173-340-740(7)(e) three-part test. The WAG 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-66 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 (WAG 173-340, 1996) for the waste staging area footprints, whereas for
the excavation decision unit, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
chromium fail one or more of the three-part test criteria for protection of groundwater and the
Columbia River. However, residual concentrations of these constituents are not predicted to
migrate to groundwater within 1,000 years and are, therefore, protective of groundwater and the
Columbia River.

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 indicate that all residual COPC concentrations pass the three-part test, with the
exception of benzo(k)fluoranthene and chrysene having a maximum concentration exceeding the
cleanup criteria for groundwater and river protection. However, residual concentrations of these
constituents are not predicted to migrate to groundwater within 1,000 years and are, therefore,
protective of groundwater and the Columbia River.

Direct Contact Noncarcinogenic Hazard Quotient Remedial Action Goal

Assessment of the risk requirements for the upland portion of the 1 00-D-66 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 IlX 10-6, and a cumulative excess
carcinogenic risk of less than Ix Xl0-5 . Hazard quotient and excess carcinogenic risk calculations
for direct contact were conservatively performed for the 1 00-D-66 waste site using the highest of
the statistical or maximum 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-66 waste site is 3.7 x 10-3 , and the cumulative excess carcinogenic
risk value is 4.0 x 10-7, satisfying the criteria of less than 1.0 and less than 1 X 10-5, respectively.
Therefore, the nonradionuclide risk requirements are met.

Remaining Sites Verifi cation Package for the I100-D-66, 116-DR-S Outfall Spillway Waste Site 21



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Hazard Quotient and Carcinogenic Risk Calculation for Groundwater

Assessment of the risk requirements for the upland portion of the 1 00-D-66 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
background value. In addition, the Ids for these contaminants are less than that necessary to
show no migration to groundwater in 1,000 years based on RESRAD modeling discussed in
Appendix C of the 100 Area RDRIRAWP (DOE-RL 2009b). The cumulative hazard quotient is
1.8 x 10-1, 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 (Tables 4 and 5) 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 RDRIRAWP (DOE-RL 2009b).

Table 7 compares the radionuclide cleanup verification results above background from the
highest values of the both the excavation and waste staging area footprint verification samples to
direct exposure single radionuclide 15 mremlyr dose-equivalence values and shows the
sum-offractions 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 mremlyr dose-equivalence
activities, and the last column presents the radionuclide activities divided by the
dose-equivalence activities. As demonstrated by the summation 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 7. Attainment of Radionuclide Direct Exposure
Remedial Action Goals. (2 Pages)

95% UCL Activity Equivalent
COCICOPC Statistical Values to 15 mrem/yr Dose a Fraction

(pCilg) (pCilg)
Carbon- 14 1.54 8.69 0.177
Cesium-137 0.823 (<BC) 6.2 0.133
Cobalt-60 0.017 1.4 0.012
Europium-152 0.565 3.3 0.171
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Table 7. Attainment of Radionuclide Direct Exposure
Remedial Action Goals. (2 Pages)

95% UCL Activity Equivalent
COC/COPC Statistical Values to 15 mnremlyr Dose a Fraction

(pCilg) (pCilg)
Europiumn-154 0.059 3.0 0.020

Nickel-63 5.66 4,013 0.001

Plutonium-238 0.135 38.8 0.003

Plutonium-239/240 0.659 35.1 0.019

Strontium-90 0.155 (<BG) 4.5 0.034

Tritium 3.43 459 0.007

Uraniurn-233/234 0 (BG ) b 0.58 0

Uranium-238 0 (<13G) b 0.61 0

Total 0.579

Equivalent Dose (mrem/yr) 8.68
aSingle radionuclide 15 mirenl'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 UCL = upper confidence limit
COC = contaminant of concern

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
background levels (based on an assumption of secular equilibrium, the background activities for
radium-22 8 and thorium-22 8 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-66 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
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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-66 waste site has been remediated and evaluated in accordance
with the Remaining Sites ROD (EPA 1999) and the 100 Area RDR/RAWP (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 1 00-D-66 waste site to Interim Closed Out. Institutional
controls to prevent uncontrolled drilling or excavation into the deep zone are not required.

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-66 waste site using the RTD remedy is recommended because interim action soil RAGs
are not appropriately applied to sediments collected below the OHWM and the Remaining Sites
ROD (EPA 1999) does not provide in-water cleanup levels for sediment.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

RADIOLOGICAL SURVEY RESULTS
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Figure B-1. 2003 Radiological Survey of the 100-D Area Shoreline.
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Figure B-2. Pre-Excavation Radiological Survey of the 100-D-66 Waste Site.
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Figure B-3. Post-Excavation Radiological Survey Map.
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APPENDIX C

CONFIRMATORY SAMPLING AND IN-PROCESS SAMPLE RESULTS

Remaining Stserfcation Pac kage for the ]OO0-D-66, 1 16-DR-S Outfall Spillway Waste Site C-i



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Remaining Sites Verification Package for the 100-D-66 116-DR-S Outfall Spillway Waste Site C-ui



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

E r rI

6. q CC- C

00 C

N 00
U-6

rAA

U~ ' 00 C0

OC V

E l 0 )

E ~ E

M- CD m=

Cn ~C

> E)

.d .2 E
I.- o C

~~'0'0~ '0''0E

-a C
V00 < z M u. C:

Reaiin Sites ECeiicto Pakgeo 'h 10--6016D - ufl plwyWseSt -1



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

0C6 r- W) M 'tq r-4

00 O E

0

0

I- I

00 -0

%0 0~

eN 0

77 0
0 0

0 r! c)( 0 I:TI

E*~ 0 0N M0

E

> >~ > ~ >0
-~ >

-0 
0 45

14 ="

0~ 2 2
> >0 >- >

A0

B0
150

E 
E E

2 6 2~ eN 2

Reaiin its eifcain acaefr h '00-6,1-D5 Outfl SpllayWateSie -



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Table C-1. 100-D-66 Confirmatory Data Results. (3 Pages)
J1OVIL7 J1OVIL8

Constituents Spillway Floor Duplicate of J1OVL7
Sample Date 1/9/06 Sample Date 1/9/06

_______Q__I_______ gk 1 Q PQL
Polychlorin ted Biphenyls ____

Aroclor- 10 16 38 UJ 38 38 UJ 38
Aroclor- 1221 38 UJ 38 38 UJ 38
Aroclor-1232 38 UJ 38 38 UJ 38
Aroclor- 1242 38 UJ 38 38 UJ 38
Aroclor-1248 38 UJ 38 38 UJ 38
Aroclor-1254 38 UJ 38 38 UJ 38
Aroclor-1260 38 UJ 38 38 UJ 38

Remaining Sites Verification Package for the 100-D-66, 116-DR-5 Outfall Spillway Waste Site C-3
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Table C-2. 100-D-66 In-process Inorganic Sample Results -

Inorganics. (5 Pages)

Table C-2. 100-D-65 In-process Inorganic Sample Results -

__________Inorganics. (3 Pages)

Sample Sample Sample Vanadium Zinc
Description Number Date mg/kg Q PQL mg/kg Q PQL

Soil J1NJTO 2/23/12 55.3 X 0.092 44 X 0.39
Soil JiNJTl 2/23/12 51.2 X 0.088 37.6 X 0.37
Soil JINJT2 2/23/12 38.9 X 0.0911 45.6 X 0.39
Soil JlNJT3 2/23/12 25.4,X 0.086 30.4 X 0.36,
Soil JlNJT4 2/23/12 39.9 X 0.09 37.8 X 0.38
Soil J1NJT5 2/23/12 24 X 0.086 29 X 0.36
Soil JlNjT6 2/23/12 32.8 X 0.088 37.2 X 0.37
Soil J1NJT7 2/23/12 57.2 X 0.096 47.6 X 0.41
Soil J1NJT8 2/23/12 54.2 X 0.1 44 X 0.42
Soil JlNJT9 2/23/12 52.71X 0.085 44.3 X 0.36
Soil J1NJVO 2/23/12 48.1 X 0.094 43 X 0.4
Soil JlNJV1 2/23/12 52 X 0.09 41.9 X 0.38
Soil J1PlV2 5/3/12 56.9 _ 0.089 40 X 0.38
Soil J1PlV3 5/3/12 34.7 __0.0981 32.2 X 0.42
Soil J]IlV4 5/3/12 35.8 0.087 26.5 X 0.371
Soil J1P1V5 5/3/12 1 87.1 0.45 51.5 X 0.38
Soil JlP1V6 5/3/12 45.9 0.09 42.7 X 0.38
Soil JlP1V7 5/3/12 37.6 0.087 35.8 X 0.37
Soil J1P1V8 5/3/12 28.5 0.09 31.7 X 0.38
Soil J1P1V9 5/3/12 49.4 0.0981 41.4 X 0.42
Soil JiPiWO 5/3/12 53.41 0.0971 43.71X 10.41
soil JiPiWi 5/3/12 51.61 0.0871 42.61X 10.37

Remaining Sites Verification Package for the I100-D-66, 116-DR-S Outfall Spillway Waste Site C-8
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Table C-3. 100-D-65 In- process Sample Results - Radionuclides. (2 pages)

Sample HEIS Sample Silver-108 mn Carbon-14 Tritium

Dsrpin Nme Dae pCi/g Q IMDA pCi/g Q MDA pCi!g Q IMDA

Soil J1NJTO 2/23/12 0.0059 U 0.0154 0.0863 U 0.455
Soil JlNJTl 2/23/12 -0.0067 U 0.0165 0.121 U 0.457
Soil J1NJT2 2/23/12 0.0054 U 0.0563 0.232 U 0.456
Soil JlNJT3 2/23/12 -0.0119 U 0.0325 0.232 U 0.455
Soil J1NJT4 2/23/12 -0.0091 U 0.0197 0.183 U 0.455
Soil J1NJT5 2/23/12 -0.0025, U ,0.0194 0.0476' U 0.456 Ntaaze
Soil JlNJT6 2/23/12 0.01041 U 0.0262 0.169 U 0.456 Ntaaze
Soil J1NJT7 2/23/12 0.0025 U 0.0335 0.325 U 0.456
Soil J1NJT8 2/23/12 0.0002 U 0.0195 0.271 U 0.456
Soil J1NJT9 2/23/12 -0.0024 U 0.0284 0.0715 U 0.455
Soil J1NJVO 2/23/12 0.0031 U 0.0207 -0.001 U 0.455
Soil J1NJV1 2/23/12 0.0045 U 0.0163 0.403 U 0.457___
Soil J1P1V2 5/3/12 -0.005 U 0.0153 0.287 U 10.314 0.0021 U 0.0314
Soil J1P1V3 5/3/12 0.0041 U 0.0228 0.101 U 0.312 0.004 U 0.0317
Soil J1P1V4 5/3/12 -0.0038 U 0.0305 -0.074 U 0.313 0.009 U 0.0277
Soil J1P1V5 5/3/12 -0.0052 U 0.0281 0.0967 U 0.314 0.016 U 0.0346
Soil J1P1V6 5/3/12 0.0001 U 0.0181 0.012 U 0.312 0.01 U 0.0366
Soil J1P1V7 5/3/12 0.0072 U 0.0241 -0.052 U 0.312 0.005 U 0.0296
Soil J1P1V8 5/3/12 0.0058 U 0.022 -0.097 U 0.313 0.005 U 0.0336
Soil J1P1V9 5/3/12 0.0018 U 0.0204 -0.078 U 0.313 0.048 _ 0.0281I
Soil JiPiWO 5/3/12 0.0043 U 0.0357 0.0341, U 0.313 0.007 U 0.0324
Soil JiPiWi 5/3/12 -0.00511 U 10.025 0.082 1U 10.312 1-9E-05, U 10.02911

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site C-1 0
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Table C-4. 100-D-66 In-process Sample Results - Organics. (18 Pages)
J1NJTO J1NJT1 J1NJT2 J1NJT3

Constituent 2/23/2012 2/23/2012 2/23/2012 2/23/2012

___ __ __ __ 1k0PQ -QPL 1gkg Q PQLJ ggkg Q PQL

Acenaphthene 10 U 10 10 U 10 11 U 1 1 10 U 10
Acenaphthylene 9 U 9 9.1 U 9.1 9.5 U 9.5 9.4 U 9.4

Anthracene 3.1 U 3.1 3.1 U 3.1 3.2 U 3.2 3.2 U 3.2
Benzo(a)anthracene 3.2 U 3.2 3.2 U 3.2 3.4 U 3.4 3.3 U 3.3
Benzo(a)vvrene 6.4 U 6.4 6.5 U 6.5 6.8 U 6.8 6.7 U 6.7
Benzo(b)fluoranthene 4.2 U 4.2 4.2 U 4.2 4.4 U 4.4 4.4 U 4.4
Benzo(ghi)perylene 7.2 U 7.2 7.3 U 7.3 7.6 U 7.6 7.5 U 7.5
Benzo(k)fluoranthene 3.9 U 3.9 4 U 4 4.2 U 4.2 4.1 U 4.1

Chrysene 4.8 U 4.8 4.9 U 4.9 5.1 U 5.1 5 U 5
Dibenz[a~hlanthracene 11 U 11 11 U 11 12 U 12 11 U 11
Fluoranthene 13 U 13 13 U 13 14 U 14 14 U 14

Fluorene 5.3 U 5.3 5.3 U 5.3 5.6 U 5.6 5.5 U 5.5
lndeno(1,2,3-cd~vvrene 12 U 12 12 U 12 13 U 113 12 U 12

Naphthalene 12 U 12 12 U 12 13 U 13 12 U 12
Phenanthrene 12 U 12 12 U 12 13 U 13 12 U 12

Pyrene 12 U 112 12 U 12 13 U 13 12 U 12
Pesticides ___

Aldrin 0.26 U 0.26 0.25 U 0.25 0.26 U 0.26 0.26 U 0.26
Alpha-BHC 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22
aipha-Chiordane 0.33 U 0.33 0.33 U 0.33 0.33 U 0.33 0.33 U 0.33
beta-i ,2,3,4,5, 6-Hexachiorocyclohexane 0.68 U 0.68 0.67 U 0.67 0.69 U 0.69 0.68 U 0.68
Delta-BHC 0.41 U 0.41 0.41 U 0.41 0.41 U 0.41 0.41 U 0.41
Dichlorodiphenyldichloroethane 0.56 U 0.56 0.55 1U 0.55 10.56 U 0.56 0.56 U 0.56
Dichlorodiphenyldichloroethylene 0.24 U 0.24 0.24 U 0.24 0.25 U 0.25 0.25 U 0.25
Dichiorodiphenyltrichioroethane 0.61 U 10.61 0.6 U 0.6 0.61 U 0.61 0.61 U 0.61
Dieldrin 0.22 U 0.22 0.21 U 0.21 0.22 U 0.22 0.22 U 0.22
Endosulfan 1 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18
Endosulfan 11 0.3 U 0.3 0.29 U 0.29 0.3 U 0.3 0.3 U 0.3
Endosulfan sulfate 0.28 U 0.28 0.28 U 0.28 0.29 U 0.29 0.28 U 0.28
Endrin 0.31 U 0.31 0.31 U 0.31 0.32 U 0.32 0.32 U 0.32
Endrin aldehyde 0.18 U 10.18 0.17 U 0.17 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.5 U 10.5 0.49 U 0.49 0.51 U 0.51 0.5 U 0.5
Gamnma-BHC (Lindane) 0.48 U 0.48 0.47 U 0.47 0.48 U 0.48 0.48 U 0.48
gamma-Chiordane 0.27 U 0.27 0.27 U 0.27 0.28 U 0.28 0.27 U 0.27
Heptachlor 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22
Heptachlor epoxide 0.44 U 0.44 0.43 U 0.43 0.44 U 0.44 0.44 U 0.44
Methoxychlor 0.46 U 0.46 0.45 U 0.45 0.47 U 0.47 0.46 U 0.46
Toxaphene 16 1U 116 16 U 16 16 U 16 116 U -16

Remaining Sites Verification P"ack-age for the 100-D-66, 1]6-DR-5 Outf'all Spi'liay 'Waste Site --
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Table C-4. 100-D-66 In-process Sample Results - Organics. (18 Pages)
J1NJTO J1NJT1 [ J1NJT2 JINJT3

Constituent 2/23/2012 2/23/2012 2/23/201 2 2/2312012
_______________ Rg/kg IQ PQL I Rglkg Q PQL Rgk Q PQL ]j ig/kg Q PQL

________________________ SVOAs_ _ ___

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

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

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

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

2,4,5-Trichiorophenol 10 U 10 10 U 10 10 U 10 10 U 10

2,4,6-Trichlorophenol 10 U 10 10 U 10 10 U 10 10 U 10

2,4-Dichlorophenol 10 U 10 10 U 10 10 1U 10 10 U 10

2,4-Dimethyiphenol 68 U 68 68 U 68 69 U 69 68 U 68

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

2,4-Dinitrotoluene 68 U 68 68 U 68 69 U 69 68 U 68

2,6-Dinitrotoluene 29 U 29 29 U 29 29 U 29 29 U 29
2-Chloronaphthalene 10 U 10 10 U 10 10 U 10 10 U 10
2-Chlorophenol 22 U 22 22 U 22 22 U ,22 22 U 22
2-Methylnaphthalene 20 U 20 19 U 19 20 U 20 20 U 20
2-Methylphenol (cresol, o-) 13 U 13 13 U 13 14 U 14 13 U 13
2-Nitroaniline 51 U 51 51 U 51 52 U 52 51 U 151
2-Nitrophenol 10 U 10 10 U 10 10 U 10 10 U 10
3+4 Methyiphenol (cresol, m-tp) 34 U 134 34 1U 134 34 U 34 34 U 34
3,3'-Dichlorobenzidine 93 U 93 92 U 92 94 U 94 92 U 92
3-Nitroaniline 75 U 75 75 U 75 76 U 76 75 U 75
4,6-Dinitro-2-methylphenol 340 U 340 340 U 340 340 U 340 340 U 340
4-Bromophenyiphenyl ether 20 U 20 19 U 19 20 U 20 20 U 20
4-Chloro-3-methylphenol 68 U 68 68 U 68 69 U 69 68 U 68
4-Chloroaniline 84 U 84 84 U 84 86 U 86 84 U 84
4-Chlorophenylphenyl ether 22 U 22 22 U 22 22 1U 22 22 U 22
4-Nitroanitine 75 U 75 74 U 74 76 U 76 74 U 74
4-Nitrophenol 100 U 100 99 U 99 100 U 100 100 U 100
Acenaphthene 1__ 11U 11 I U 1 i I1 11 U 11

Acenaphthylene 17 U 17 17 U 17 18 U 18 17 U 17
Anthracene 17 U 17 17 U 17 18 U 18 17 U 17
Benzo(a)anthracene 21 U 21 20 U 20 21 1U 21 21 U 21
Benzo(a)pyrene 21 1U 121 20 U 20 21 U 21 21 U 21
Benzo(b)fluoranthene 27 U 27 27 U 27 27 U 27 27 1U 27
Benzo(ghi)perylene 16 U 16 16 U 16 17 U 17 16 U 16
Benzo(k)fluoranthene 41 U 41 41 U 41 42 U 42 41 U 41
Bis(2-chloro-l-methylethyl)ether 24 U 24 24 U 24 124 U 24 24 U 24
Bis(2-Chloroethoxy)methane 24 U 24 24 U 24 24 U 124 24 U 24
Bis(2-chloroethyl) ether 17 1U 117 17 U 17 17 U 17 17 U 17
Bis(2-ethvlhexyl) phthalate 47 U 47 47 U 47 48 U 48 147 U 47
Butylbenzylphthalate 44 U 44 44 U 44 45 U 45 144 U 44
Cnrbazle 3 A7 U 3 '7 3 7 U 3 ' 7 38 T T 'I 3 7 U 371
Chrysene 28 U 28 28 fU 28 28 Ut 28 28 U 8
Di-n-butylphthalate 30 U 0 30 JU 30 30 U 30 30 U 30
Di-n-octylphthalate 15 U 15 15 U 15 15 1Ut 15 15 IU 15
Dibenz[a,hlanthracene 20 U 20 19 U 19 20 1Ut 20 20 [U 20
Dibenzofuran 21 U 21 20 [U 20 21 T UT 2 1[ J 2

Remaining Sites Verifi cation Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site C-i12
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Table C-4. 100-D-66 In-process Sample Results - Organics. (18 Pages)
J1NJT0 J1NJT1 J1NJT2 J1NJT3

Constituent 2/23/2012 2/23/2012 2/23/2012 2/23/2012

_______________ /kg 0Q PQL LLE/kg Q jPQj .LtgL1g a PQL Lt/kg _Q PQL
Diethyl phthalate 27 U 27 27 U 27 27 U 27 27 U 27
Dimethyl phthalate 24 U 24 24 U 24 24 U 24 24 U 24
Fluoranthene 37 U 37 37 U 37 38 U 38 37 U 37
Fluorene 19 U 19 18 U 18 19 U 19 18 U 18
Hexachlorobenzene 30 U 30 30 U 30 30 U 130 30 U 30
Hexachiorobutadiene 10 U 110 10 U 10 10 U 10 10 U 10
Hexachiorocyclopentadiene 51 U 51 51 U 51 52 U 52 51 U 51
Hexachioroethane 22 U 22 22 U 22 2 2 U 22 22 U 122
Indeno(1,2,3-cd)pyrene 23 U 23 23 U 23 23 U 23 23 U 123
Isophorone 17 U 17 17 U 117 18 U 18 17 U 17
N-Nitroso-di-n-dipropylamine 32 U 32 32 1U 32 32 U 132 32 U 32
N-Nitrosodiphenylamine 22 U 22 22 U 22 22 U 22 22 U 22
Naphthalene 32 U 32 32 U 32 32 U 32 32 U 32
Nitrobenzene 23 U 23 23 U 23 23 U 23 23 U 23
Pentachiorophenol 340 U 1340 340 U 340 1340 U 340 340 U 1340
Phenanthrene 17 U 17 17 U 17 118 U 18 17 U 17

Phenol 19 U 19 18 IU 18 19 1U1 19 18 U 118

Pyrene 12 U 112 112 JU 12 13 1U 113 L121UI 12

Rxemain-ing Sites Vurification iackage for the 100O-D-66, ]]J6-DR-5 Ouwfall1 Spi/-wy Waste Site C-i13
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Table C-4. 100-D-66 In-process Samule Results - Or2anics. (18 Pages)
J1NJT4 J1NJT5 J~J1NJT6 JINJT7

Constituent 1 2/23/2012 2/23/2012 1 2/23/2012 2/23/2012
ugk O I gQPOLj 1gkg POL 1igkg

PAHs __

Acenaphthene 10 U 10 10 U 10 10 U 10 11 U 11I
Acenaphthvlene 9.4 UT 9.4 9.2 U 9.2 9.3 U 9.3 9.5 U 9.5
Anthracene 3.2 U 3.2 3.1 U 3.1 3.2 U 3.2 3.2 U 3.2
Benzo(a)anthracene 3.3 U 3.3 3.3 U 3.3 3.3 U 3.3 3.4 U 3.4
'3enzo(a)pvrene 6.7 U 6.7 6.6 U 6.6 6.6 U 6.6 6.7 U 6.7_
Benzo(b)fluoranthene 4.4 U 14.4 4.3 U 4.3 4.3 U 4.3 4.4 U 4.4
Benzo(ghi)perylene 7.5 U 7.5 7.4 U 7.4 7.5 U 7.5 7.6 U 7.6
Benzo(k)fluoranthene 4.1 U 4.1 4 U 4 4.1 U 4.1 4.1 U 4.1
Chrysene 5.1 U 5.1 5 U S5 5 U 5 5.1 U 5.1
Dibenz[a~hlanthracene 12 U 12 11 U I I II U 11 12 U 12
Fluoranthene 14 U 14 13 U 13 13 U 13 14 U 14
Fluorene 5.5 U 5.5 5.4 U 5.4 5.5 U 5.5 5.5 U 5.5
Indeno(1,2,3-cd)pvrene 13 U 13 12 U 12 12 U 12 13 U 13
Naphthalene 13 U 13 12 U 12 12 U 12 13 U 13
Phenanthrene 13 U 13 12 U 12 12 U 12 13 U 13
Pyrene 13 U 13 12 U _12 1 2 U 12 13 U7 13

Pesticides_______
Aidrin 0.26 U 0.26 0.25 U 0.25 0.25 U 0.25 0.27 U 0.27
Alpha-BHC 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22 0.23 U 0.23
alpha-Chlordane 0.34 U 0.34 0.33 U 0.33 0.33 U 0.33 0.34 U 0.34
beta-i ,2,3 ,4 ,5, 6-Hexachiorocycl ohexane 0.69 U 0.69 0.67 U 0.67 0.67 U 0.67 0.7 U 0.7
Delta-BHC 0.42 U 0.42 0.4 U 0.4 0.4 U 0.4 0.42 U 0.42
Dichlorodiphenyldichloroethane 0.57 1U 10.57 0.55 1U 0.55 0.55 U 0.55 10.58 U 0.58
Dichlorodiphenyldichloroethylene 0.25 U 0.25 0.24 U 0.24 0.24 U 0.24 0.65 J 0.25
Dichiorodiphenyltrichloroethane 0.62 U 0.62 0.6 U 0.6 0.6 U 0.6 0.62 U 0.62
Dieldrin 0.22 U 0.22 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22
Endosulfan 1 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18 0.19 U 0.19
Endosulfan 11 0.3 U 0.3 0.29 U 0.29 0.29 U 0.29 0.3 U 0.3
Endosulfan sulfate 0.29 U 10.29 0.28 1U 0.28 0.28 U 0.28 0.29 U 0.29
Endrin 0.32 U 0.32 0.31 U 0.31 0.31 U 0.31 0.32 U 0.32
Endrin aldehyde 0.18 U 0.18 0.17 U 0.17 0.17 U 0.17 0.18 U 0.18
LEndrin ketone 0.51 U 0.51 0.49 U 0.49 0.49 U 0.49 0.52 U 0.52
[Gamma-BHC (Lindane) 0.48 U 0.48 0.47 U 10.47 0.47 U 0.47 0.49 U 0.49
[gamma-Chlordane 0.28 U 0.28 0.27 U 0.27 0.27 U 0.27 0.28 U 0.28
[Heptachlor 0.22 1U0.22 0.22 U 0.22 0.22 U 0.2 023 U 0.23
Heptachlor epoxide 0.44 U 0.44 0.43 U 0.43- 043 U 0.43 0.45 U 0.45
Methoxychlor 0.47 U 0.47 0.45 U 0.45 0 45 U 0.45 0.48 U 0.48
Toxaphene 16 U 16 16 U 16 16 U 16 17 U 17

Remaining Sites Verification Package for the I100-D-66, 116-DR-S Outfall Spillway Waste Site C-i14



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Table C-4. 100-D-66 In-process Sam pie Results - Organics. (18 Pa ~ ....
( J1NJT4 [ J1NJT5 f J1NJT6 J1NJT7

Constituent 2/23/2012 2/23/2012 j 2/23/2012 j 2/23/2012

ugik 1 1 POTi -/i0 P -/ LI 1 POLI qkp1 POL
______ SVOAs

1,2,4-Trichlorobenzene 29 U 129 27 U 27 29 U 29 28 U 28

1,2-Dichlorobenzene 23 U 23 21 U 21 22 U 22 22 U 22

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

1 ,4-Dichlorobenzene 14 U 1 13 U 13 14 U 14 14 U 14

2,4,5-Trichlorophenol 10 U 10 9.8 U 9.8 10 U 10 10 U 1

2,4,6-Trichiorophenol 10 U 10 9.8 U 19.8 10 U 10 10 U 10

2,4-Dichiorophenol 10 U 10 9.8 U 19.8 10 U 10 10 U 10

2,4-Dimethylphenol 69 U 69 64 U 64 67 U 67 67 U 67

2,4-Dinitrophenol 350 U 350 330 U 330 340 U 340 340 U 340

2,4-Dinitrotoluene 69 U 69 64 U 64 67 U 67 67 U 67

2,6-Dinitrotoluene 29 U 29 27 U 27 29 U 29 28 U 28

2-Chioronaphthalene 10 U 110 9.8 1U 9.8 10 U 10 10 U 10

2-Chlorophenol 22 U 22 21 U 21 21 U 21 21 U 21

2-Methylnaphthalene 20 U 20 19 U 19 19 U 19 19 U 19

2-Methyiphenol (cresol, o-) 14 U 14 13 U 13 13 U 13 13 U 13

2-Nitroaniline 52 U 52 49 U 49 51 U 51 51 U 51

2-Nitrophenol 10 U 10 9.8 U 9.8 10 U 10 10 U 10

3+4 Methylphenol (cresol, m+p) 34 U 34 32 U 32 34 U 34 33 U 33

3,3'-Dichlorobenzidine 94 U 94 88 U 88 92 U 92 91 U 91

3-Nitroaniline 76 U 76 71 U 71 75 U 75 74 U 74

4,6-Dinitro-2-methylphenol 340 U 340 320 U 320 340 U 340 330 U 330

4-Bromophenylphenyl ether 20 U 20 19 1U 19 19 U 19 19 U 19

4-Chloro-3-methylphenol 69 U 69 64 U 64 67 U 67 67 U 67

4-Chioroaniline 85 U 85 80 U 80 84 U 84 83 U 83

4-Chlorophenylphenyl ether 22 U 22 21 U 21 21 U 21 21 U 21

4-Nitroaniline 75 U 75 71 U 71 74 U 74 73 U 73

4-Nitrophenol 100 U 100 95 U 95 99 U 99 98 U 98

Acenaphthene 11 U 11 10 U 10 11 U 11 10 U 10

Acenaphthylene 18 1U 1 8 17 U 17 17 U 17 117 U 17

Anthracene 18 U 18 17 U 17 17 U 17 17 U 17

Benzo(a)anthracene 21 U 21 20 U 20 20 U 20 20 1U 20

Benzo(a)pyrene 21 U 21 20 1U 20 20 U 20 20 U 20

Benzo(b)fluoranthene 27 U 27 26 U 26 27 U 27 27 U 27

Benzo(ghi)perylene 17 U 17 16 U 16 16 U 16 16 U 16

B enzo(k)fluoranthene 42 U 42 39 U 39 41 U 41 41 U 41

Bis(2-chloro-l-methylethyl)ether 24 U 24 22 U 22 24 U 24 23 U 23

Bis(2-Chloroethoxy)methane 24 U 24 22 U 22 24 U 24 23 U 23

Bis(2-chloroethyl) ether 17 1U 117 16 U 16 17 U 17 17 U 17

Bis(2-ethylhexyl) phthalate 48 U 48 145 U 145 47 U 147 47 U 47

Butylbenzylphthalate 45 U 45 42 U 42 44 U 44 44 U 44

Carbazole 37 U 37 35 U 35 37 U 37 T6 U 36

Chrysene 28 U 28 26 U 26 28 U 28 27 U 27

Di-n-butylphthalate 30 U 30 28 U 28 30 U 30 29 1U 29

Di-n-octylphthalate 15 U 15 14 1U 14 15 U 15 15 1U 15

Dibenz[a,hlanthracene 20 U 20 19 1U 19 19 U 19 19 U 19

Dibenzofuran 21 U 21 20 U 20 20 U 20 20 U 20

Diethyl phthalate 27 U 27 25 U 25 27 U 27 26 1U 26

Dimethyl phthalate 24 U 24 22 U 22 24 U 242* U 23

Fluoranthene 37 1U 137 35 U 3 37 U 37 36 LU 3
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Table C-4. 100-D-66 Tn-process Sample Results - Organics. (18 Pages)
J1NJT4 J1NJT5 J1NJT6 J1NJT7

Constituent 2/23/2012 2/23/2012 2/23/2012 2/23/2012
______________ g/kg Q PQL jig/kg Q PQL fig/kg Q PQL tig/kg Q1 PQL

Fluorene 19 U 19 18 U 18 18 U 18 18 U 18
Hexachlorobenzene 30 U 30 28 U 28 30 U 30 29 U 29
Hexachiorobutadiene 10 U 10 9.8 U 9.8 10 U 10 10 U 10
Hexachlorocyclopentadiene 52 U 52 49 U, 49 51 U 51 51 U 51
Hexachioroethane 22 U 22 21 U 21 22 U 22 22 U 22
Indeno(1,2,3-cd)pyrene 23 U 23 21 U 21 22 U 22 22 U 22
Isophorone 18 U 18 17 U 17 17 U 17 17 U 17
N-Nitroso-di-n-dipropylamine 32 U 32 30 U 30 32 U 32 31 U 31
N-Nitrosodiphenylamine 22 U 122 21 U 21 21 U 21 21 U 21
Naphthalene 32 U 32 30 U 130 32 U 32 31 U 31
Nitrobenzene 23 U 23 21 U 21 22 U 22 22 U 22
Pentachlorophenol 340 U 340 320 U 320 340 U 340 330 U 330
Phenanthrene 18 U 18 17 U 17 17 U 17 17 U 17
Phenol 19 U 19 18 U 18 18 U 18 18 U 18
Pyrene 1 13 1U 113 12 U 12 12 U 12 112 U 12

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site C-i16
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Table C-4. 100-D-66 In-process SamI eResults - Orjanics. (18 Paj~e
J1NJT8 J1NJT9 J1NJV0 J1NJV1

Constituent 2/23/2012 2/23/2012 2/23/2012 2/23/2012

Q__IPO__POT____ 1k-1104 POT PLi7J j j /kt0 POL
_ _ _ _ _ _PAHs

iAcenaphthene 11I U 111 10 U 10 10 1U 10 10 U 10

A\cenaphthvIene 9.6 U 19.6 9.4 U 9.4 9.4 U 9.4 9.3 U 9.3

Anthracene 3.2 U 3.2 3.2 U 3.2 3.2 U 3.2 3.1 U 3.1

Benzo(a)anthracene 450 X 3.4 3.3 U 3.3 8 JX 3.3 3.3 U 3.3

Benzo(a)Pyrene 210 __ 6.8 6.7 U 6.7 6.8 J 6.7 6.6 U 6.6

Benzo(b)fluoranthene 150 __ 4.5 4.4 1U 4.4 14 J1 4.4 4.3 U 4.3

Benzo(ahi)perylene 47 - .6 7.5 U 7.5 7.5 U 7.5 7.4 U 7.4

Benzo(k)fluoranthene 110 1_1 4.2 4.1 U 4.1 5.7 J 4.1 4.1 U 4.1

Chrysene 420 15.1 5 U 5 13 J 5.1 5 U 5

Dibenz[a,hlanthracene 12 U 112 11 U 11 11 U I11 11 U 11

Fluoranthene 530 __ 14 14 U 14 18 J 14 13 U 13

Fluorene 5.6 UX 5.6 5.5 U 5.5 5.5 U 5.5 5.5 U 5.5

Indeno(1,2,3-cd)pyrene 89 13 12 U 12 13 U 13 12 U 12

Naphthalene 13 U 13 12 U 12 13 U 13 12 U 12

Phenanthrene 23 JX 13 12 U 12 13 U 13 12 U 12

Pvrene 770 13 112 U 12 16 JX 13 12 U 2

____________________ 0.27 -Pesticides - - - - - - - __

Aldr___0.2 U 0.27 0.26 U 0.26 0.26 U 0.26 0.26 U 0.26

Alpha-BHC 0.23 U 0.23 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22

alpha-Chlordane 0.34 U 0.34 0.34 U 0.34 0.34 U 0.34 0.33 U 0.33

beta-i ,2,3,4,5,6-Hexachlorocyclohexane. 0.71 U 0.71 0.7 U 0.7 0.7 U 0.7 0.69 U 0.69

Delta-BHC 0.43 U 0.43 0.42 U 0.42 0.42 U 0.42 0.41 U 0.41

Dichlorodiphenyldichloroethane 0.58 U 0.58 0.57 1U 0.57 10.57 1U 0.57 0.56 U 0.56

Dichiorodiphenyldichloroethylene 0.25 U 0.25 0.25 U 0.25 0.25 U 0.25 0.39 J 0.25

Dichlorodiphenyltrichloroethane 0.63 U 0.63 0.62 U 0.62 0.62 U 10.62 0.61 U 0.61

Dieldrin 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22 0.22 U 0.22

Endosulfanl1 0.19 U 0.19 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18

Endosulfan 11 0.31 U 0.31 0.3 U 0.3 0.3 U 0.3 0.3 U 0.3

Endosulfan sulfate 0.29 U 0.29 0.29 U 0.29 0.29 U 0.29 0.28 U 0.28

Endrin 0.33 U 0.33 0.32 U 0.32 10.32 U 0.32 0.32 U 0.32

Endrin aldehyde 0.18 U 0.18 0.18 U 0.18 0.18 U 10.18 0.18 U 0.18

Endrin ketone 0.52 U 0.52 0.51 U 0.51 0.51 U 10.51 0.5 U 0.5

Gamma-BI-C (Lindane) 0.49 U 10.49 0.49 U 0.49 0.49 U 0.49 0.48 U 0.48

gamma-Chordane 0.28 U 10.28 0.28 U 0.28 0.28 U 0.28 0.27 U 0.27

Heptachior 0.23 U 0.23 0.22 U 10.22 0.22 U 0.22 0.22 U 0.22

Heptachlor epoxide 0.45 U 0.45 0.*45 U 0.45 10.45 U 0.45 10.44 U 0.44

Methoxychlor 0.48 U 0.48 0.47 U 10.47 10.47 U 0.47 0.46 U 04

Toxaphene 17 U 17 17 IU 17 117 UT 17 1 1J 1

Remaining Sites Verification Package for the 100-D-66, 116 -DR-5 Outfaii Spitlway Wfaste Site C-1 7
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Table C-4. 100-D-66 In-orocess Sam ~le Results - Or2anies. (18 Pages)
1 J1NJT8 J J1NJT9 J1NJVO JINJV1

Constituent J 2/23/2012 J 2/23/2012 2/23/2012 2/23/2012
u/1 0 PLI g PLJOJ L ggkg POL y9k10k POL

SVOAs
1,2,4-Trichlorobenzene 30 U 30 29 1U 29 30 U 30 28 U 28
1,2-Dichlorobenzene 24 U 24 23 U 23 23 U 23 22 U 22
1,3-Dichlorobenzene 13 U 13 12 U 12 13 U 13 12 U 12
1,4-Dichlorobenzene 15 U 15 14 U 14 14 U 14 14 U 14
2,4,5-Trichlorophenol 11 U I1 10 U 10 11 U 11 10 U 10
2,4,6-Trichlorophenol 11 U 11 10 U 10 11 U I11 10 U 10
2,4-Dichlorophenol I11 U I11 10 U 10 11 U 11 10 U 10
2,4-Dimethylphenol 71 U 71 68 U 68 70 U 70 66 U 66
2,4-Dinitrophenol 360 U 1360 340 U 340 350 U 350 330 U 330
2,4-Dinitrotoluene 71 U 71 68 U 68 70 U 70 66 U 66
2,6-Dinitrotoluene 30 U 30 29 U 29 30 U 30 28 U 28
2-Chloronaphthalene I11 U 11 10 U 10 11 U I11 10 U 10
2-Chlorophenol 22 U 22 22 U 22 22 U 22 21 U 21
2-Methylnaphthalene 20 U 20 20 U 20 20 U 20 19 U 19
2-Methyiphenol (cresol, o-) 14 U 14 13 U 13 14 U 14 13 U 13
2-Nitroaniline 53 U 53 52 U 52 53 U 53 50 U 50
2-Nitrophenol I11 U I11 10 U 10 11 U I11 10 U 10
3+4 Methylphenol (cresol, m~p) 35 U 35 34 U 34 35 U 35 33 U 33
3,3'-Dichlorobenzidine 96 U 96 93 U 93 95 U 95 91 U- 91
3-Nitroaniline 78 U 78 75 U 75 77 U 77 73 U 73
4,6-Dinitro-2-methylphenol 350 U 350 340 U 340 350 U 350 330 U 330
4-Bromophenyiphenyl ether 20 U 20 20 U 20 20 U 20 19 U 19
4-Chloro-3-methylphenol 71 U 71 68 U 68 170 1U 70 166 U 66
4-Chioroaniline 87 U 87 85 U 85 86 U 86 82 U 82
4-Chlorophenylphenyl ether 22 1U 122 22 U 22 22 U 22 21 U 21
4-Nitroaniline 77 U 77 75 U 75 76 U 76 73 U 73
4-Nitrophenol 100 U 100 100 U 100 100 U 100 98 U 98
Acenaphthene I11 U 11 11 U 11 11 U 11 10 U 1h0
Acenaphthylene 18 U 18 18 U 18 18 U 18 17 U 17
Anthracene 37 J 18 18 U 18 18 U 18 17 U 17
Benzo(a)anthracene 190 JT 21 21 U 21 21 U 21 20 U- 20
Benzo(a)pyrene 86 J 21 21 U 21 21 U 21 20 U 20
Benzo(b)fluoranthene 150 JX 28 27 U 27 28 U 28 26 U 26
Benzo gipelyene 30 J 17 17 U 17 17 U 17 16 U 16
Benzo(k)fluoranthene 43 UX 43 41 U 41 42 U 42 140 U 40
Bis(2-chloro-l-methylethyl)ether 25 U 25 24 1U 24 24 U 24 23 U 23
Bis(2-Chloroethoxy)methane 25 U 125 24 U 24 24 U 24 23 U 23
Bis(2-chloroethyl) ether 18 U 18 17 U 17 17 U 17 17 U 17
Bis(2-ethylhexyl) phthalate 49 U 49 48 U 48 48 U 48 46 U 46
Butylbenzylphthalate 46 U 46 44 U 44 45 U 45 43 U 43
Carbazole 38 U 38 37 U 37 38 U 38 36 U 36

____________________ 220 J 29 28 28 28 U 2 27 U 2
Di-n-butylphthalate 31 1U 131 30 U 30 31 U 31 2 7U 2
Di-n-octylphthalate 15 U 15_ 15 U 15 15 U 1 14 U 1
LDibenzl a,h janthracene 1 20 U j20 1 20 U 120 120 1Ul 20 19 U 19
Dibenzofuran [21 U 21 J21 U 21 21 U 21 20 U 20
Diethyl phthalate J 28 U J28 j27 U 27 27 U 27 26 U 26
Dimethyl phthalate j 25 U 25 J24 U 24 24 U 24 23 U 23
Fluoranthene 1370 138137 U 37 38 U 38 36 U 3

119 *rene119 U 191 U91 19 18 18

Remaining Sites Verification Package for the I]00-D-66, 116-DR-5 Outfall Spillway Waste Site c-i18
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Table C-4. 100-D-66 In-process Sam le Results - Or~anies. (18 Pa es)
J1NJT8 J1NJT9 J1NJV0 J1NJVI

Constituent 2/23/2012 2/23/2012 2/23/2012 2/23/2012

_____________ n/kg Q POL juzLJg -Q POL _up-kpg 0 POL LJ±2Ikg 10 JQL
Hexachlorobenzene 31 U 31 30 U 30 31 U 31 29 U 29

Hexachlorobutadiene 11 U 11 10 U 10 11 U 11 10 U 10

Hex achl orocyclopentadi ene 53 U 53 52 U 52 53 U 53 50 U 50

Hexachloroethane 23 U 23 22 U 22 22 U 22 21 U 21

Indeno( 1,2,3 -cd)pyrene 35 J 24 23 1U 23 23 U 23 22 U 22

Isophorone 18 U 18 18 U 18 18 U 18 17 U 17

N-Nitroso-di-n-dipropylatnine 33 1U 33 32 U 32 33 U 33 31 U 31

N-Nitrosodiphenylamine 22 U 22 22 U 22 22 -U 22 21 U 121

Naphthalene 33 U 33 32 U 32 33 U 33 31 U 31

Nitrobenzene 24 U 24 23 U 23 23 U 23 22 U 22

Pentachlorophenol 350 U 350 340 1U 340 350 U 350 330 U 330

Phenanthrene 110 J 18 18 U 18t 18 U 1 7 U 17

Phenol 19 U 19 19 U 19 19 U 19 18 U 18

Pyrene 400 __ 13 13 1Ui 13 13 U 13 18 1 12

Remaining Sites Verification Package for the OO-D-66, 1 16-DR-S1 Outfall Spillway Wfaste- Site C419
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Table C-4. 100-D-66 In-process Sair le Results - Or~anics. (18 Pagies)
J1P1V2 () p JPV3 J1P1V4 JIP1V5

Consituet [ 5/3/2012 5/3/2012__I 5321 5/3/2012
1 k POL I aIQIP L~/kz P0 k PLF

Acenaphthene 10 U 10 10 U 10 9.9 U 9.9 10 U 10
Acenaphthlene 9.1 U 9.1 9 U 9 9 U 9 9.1 U 9.1
Anthracene 3.1 U 3.1 3 U 3 3 U 3 3.1 U 3.1
Benzo(a)antliracene 3.2 U 3.2 3.2 U 3.2 3.2 U 3.2 3.2 U 3.2
Benzo(a)Pyrene 6.5 U 6.5 ,6.4 U 6.4 16.4 U 6.4 6.5 U 6.5
Benzo(b)fluoranthene 4.2 U 4.2 4.2 U 4.2 4.2 U 14.2 4.3 1U 4.3
Benzo(ghi)perylene 7.3 U 7.3 7.2 U 7.2 7.2 U 7.2 7.3 U 7.3
Benzo(k)fluoranthene 4 U 4 3.9 U 3.9 3.9 U 3.9 4 U 4
Chrysene 4.9 U 4.9 4.8 U 4.8 4.8 U 4.8 4.9 U 4.9
Dibenz[a~hlanthracene 11 U 11 11 U 11 11 U 1 1 11 U I11
Fluoranthene 13 U 13 13 U 13 13 U 13 13 U 13
Fluorene 5.3 U 5.3 5.3 U 5.3 5.3 U 5.3 5.4 U 5.4
Indeno(1,2,3-cd)pyrene 12 1U 12 12 U 12 12 U 12 12 U 12
Naphthalene 12 1U 12 12 U 12 12 U 12 12 U 12
Phenanthrene 12 U 12_ 12 U 12 12 U 12 12 U 12
Pyrene 12 U 12 12 12 12 U 12 12 U 12

______________________________________ Pesticides ___

Aidrin 0.25 U 10.25 0.25 1U 0.25 0.25 U 0.25 0.26 U 0.26
Alpha-BHC 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22 0.23 U 0.23
alpha-Chlordane 0.32 U 0.32 0.32 U 0.32 0.33 U 0.33 0.34 U 0.34
beta- 1,2,3,4,5,6-Hexachlorocycl ohexane 0.66 U 0.66 0.65 U 0.65 0.67 U 0.67 0.7 U 0.7
Delta-BHC 0.4 U 0.4 0.39 U 0.39 0.41 U 0.41 0.42 U 0.42.
Dichlorodiphenyldichloroethane 0.54 U 0.54 0.53 U 0.53 0.55 U 0.55 10.58 U 0.58
Dichiorodiphenyldichioroethylene 0.24 U 10.24 0.23 1U 0.23 0.24 U 0.24 0.25 U 0.25
Dichlorodiphenyltrichloroethane 0.58 U 10.58 0.58 1U 0.58 0.6 U 0.6 0.62 U 0.62
Dieldrin 0.21 U 0.21 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22
Endosulfan 1 0.17 U 0.17 0.17 U 0.17 0.18 U 0.18 0.19 U 0.19
Endosulfan II 0.28 U 0.28 0.28 U 0.28 0.29 U 0.29 0.3 U 0.3
Endosulfan sulfate 0.27 U 0.27 0.27 U 0.27 0.28 U 0.28 0.29 U 0.29
Endrin 0.3 U 0.3 0.3 U 0.3 0.31 U 0.31 0.32 U 0.32
Endrin aldehyde 0.17 U 10.17 0.17 1U 0.17 0.17 U 0.17 0.18 U 0.18
Endrin ketone 0.48 U 0.48 0.48 U 0.48 0.5 U 0.5 0.52 U 0.52
Gamma-BHC (Lindane) 0.46 U 0.46 0.45 U 0.45 0.47 U 0.47 0.49 U 0.49
gamma-Chiordane 0.26 U 0.26 0.26 U 0.26 0.27 U 0.27 0.28 U 0.28

Heptachlor 02 1 U 0.21 0.21 U 0.21 02 0.22 0.23 U 0.23
Heptachlor epoxide 42t U 0.42 0.42 U 0.42 0.4 U0.43 0.45 U 0.45
Methoxychlor 0.45 U 0.45 0.44 1U 0.44 10.46 U 04 .7 U 04
Toxaphene 16 U 16 17U 15 16 U 6 7U 1

Remaining Sites Verification Package for the 100-D-661 116-DR-S Outfall Spillway Waste Site C-20
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Table C-4. 100-D-66 In-process Sam e Results - Organics. (18 Paies)
J1P1V2 JMPV3 J1P1V4 J1P1V5

Constituent 5/3/2012 [5/3/2012 5/3/2012 5/3/2012

___________________________SVOAs

l,2,4-Trichlorobenzene 28 U 128 27 1U 27 28 1U 28 29 U 129

1,2-Dichlorobenzene 22 U 122 22 U 22 22 U 22 23 U 23

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

1,4-Dichlorobenzene 14 U 14 13 U 13 14 U 14 14 U 14

2,4,5-Trichlorophenol 10 U 10 9.8 U 9.8 9.9 U 9.9 10 U 10

2,4,6-Trichiorophenol 10 U 10 9.8 U 9.8 9.9 U 9.9 __10 U 10

2,4-Dichlorophenol 10 U 10 9.8 U 9.8 9.9 1U 9.9 10 U 10
2,4-Dimethyiphenol 67 U 167 65 1U 65 66 U 66 69 U 69

2,4-Dinitrophenol 340 U 340 330 U 330 330 U 330 350 U 350

2,4-Dinitrotoluene 67 U 67 65 U 65 66 U 66 69 U 69

2,6-Dinitrotoluene 28 U 28 27 U 27 28 U 28 29 U 29

2-Chiorona lithalene 10 U 10 9.8 U 9.8 9.9 U 9.9 10 U 10

2-Chlorophenol 21 U 21 21 U 21 21 U 21 22 U 22

2-Methylnaphthalene 19 U 19 19 1U 19 19 U 19 20 U 20

2-Methyiphenol (cresol, o-) 13 U 13 13 U 13 13 U 13 14 U 14

2-Nitroaniline 51 U 51 49 U 49 50 U 50 52 U 52

2-Nitrophenol 10 U 10 9.8 U 9.8 9.9 U 9.9 10 U 10
3+4 Methylphenol (cresol, m+p) 33 U 33 32 U 32 33 U 33 35 U 35

3,3'-Dichl orob enzi dine 91 U 91 88 U 88 90 U 90 94 U 94

3-Nitroaniline 74 U 74 71 1U 71 73 U 73 76 U 76

4,6-Dinitro-2-methylphenol 330 U 330 320 1U 320 330 U 330 350 U 350

4-Bromophenylphenyl ether 19 U 19 19 U 19 19 U 119 20 1U 20

4-Chloro-3-methylphenol 67 U 67 65 U 65 66 U 66 69 U 69

4-Chioroaniline 83 U 83 80 U 80 81 1U 81 86 U 86

4-Chiorophenylphenyl ether 21 U 21 21 U 21 21 U 21 22 U 22

4-Nitroaniline 73 U 73 71 U 71 72 U 72 76 U 76

4-Nitrophenol 98 U 98 95 U 95 96 U 96 100 U 100

Acenaphthene 10 U 10 10 U 10 10 U 10 11 Ul11
Acenaphthylene 17 U 17 17 1U 17 17 U 17 18 U 18

Anthracene 17 U 17 17 U 17 17 1U 17 18 U 18

Benzo(a)anthracene 20 U 20 20 U 20 20 1U 20 21 U 21

Benzo(a)pyrene 20 U 20 20 U 20 20 1U 20 21 U 21

Benzo(b)fluoranthene 27 U 27 26 U 26 26 U 126 27 U 27

Benzo(ghi)perylene 16 1U 116 16 U 16 16 U 16 17 U 17

Benzo(k)fluoranthene 40 U 40 39 U 39 40 U 40 42 U 42

Bis(2-chloro-1-methylethyl)ether 23 U 23 23 U 23 23 U 23 24 U 24

Bis(2-Chloroethoxy)methane 23 U 23 23 U 23 23 U 23 24 U 24

Bis(2-chloroethyl) ether 17 U 17 16 U 16 17 U 17 17 U 17

Bis(2-ethylhexyl) phthalate 47 U 47 45 U 45 46 U 46 48 U 48

Butylbenzylphthalate 44 U 44 42 U 42 43 U 43 45 U 45

Carbazole 36 U 36 35 U 35 36 U 136 38 U 38

Chrysene 27 U 27 26 U 26 27 U 27 28 U 28

Di-n-butylphthalate 29 U 29 28 U 28 2 9U 29 30 U 30

Di-n-octylphthalate 15 1Ul1S1 14 U 14 14 U 14 15 U 15

Dibenz[a,hlanthracene 19 U 19 19 U 19 19 U 19 20 U 20

Dibenzofuran 20 U 20 20_ U 20 20 U 20 21 U 21

Diethyl p)hthalate 26 U 26 25 IU 25 126 U 26 127 U 27

Dimethyl phthalate 23 U 23 23 1U 23 23 U 23 124 U 2

Fluoranthene 36 U 36 35 U 35 36 U 36 38 U 38

Fluorene 18 Ul1S1 18 JU 18 118 U 18 19 U 19

S1 CI T
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Table C-4. 100-D-66 In-process Sam Ic Results - Or2anics. (18 Pa es)
J1P1V2 J1P1V3 J1P1V4 J1P1V5

Constituent 5/3/2012 5/3/2012 5/3/2012 5/3/2012
ggk Q POlL ipgLWg _Q PO, jigjkg _Q PQlL .jP-/ke 10Q

Hexachlorobenzene 29 U 29 28 U 28 29 U 29 30 U 30
Hexachiorobutadiene 10 U 10 9.8 U 9.8 9.9 U 9.9 10 U 10
Hexachiorocyclopentadiene 51 U 51 49 U 49 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 22 U 22 22 U 22 22 U 22 123 U 23
Isophorone 17 U 17 17 U 17 17 U 17 118 U 18
N-Nitroso-di-n-dipropylamine 31 U 31 30 U 30 31 U 31 32 U 32
N-Nitrosodiphenylamine 21 U 21 21 U 21 21 U 21 22 U 22
Naphthalene 31 U 31 30 U 30 31 U 31 32 U 32
Nitrobenzene 22 U 22 22 U 22 22 U 22 23 U 23
Pentachlorophenol 330 U 330 320 U 320 330 U 330 350 U 350
Phenanthrene 17 U 17 17 U 17 17 U 17 18 U 18
Phenol 18 U 18 18 U 18 18 U 18 19 U 1
Pyrene 12 U 12 12 U 12 1 12) 12 13 UI1

Remaining Sites Verification Package for the 100-D-66, 116-DR-5 Outfall Spillway Waste Site C-22
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Table C-4. 100-D-66 In-process Sam le Results - Organics. (18 Pages),...........
JLP1V6 J1P1V7 ]~J1P1V8 J1P1V9

Constituent 5/3/2012 j 5/3/21012 j 5/3/2012 5/3/2012

_________1_01_P*. POT, -,i P Lj 0 1 POL gkg POL
______________________ ____ PAils

Acenaphthene 10 U 110 10 U 10 10 U 10 9.7 U 9.7

Acenaphthylene 9.3 U 19.3 9 U 9 9.4 U 9.4 8.7 U 8.7

Anthracene 3.1 U 3.1 3 U 3 3.2 -U 3.2 2.9 U 2.9

Benzo(a)anthracene 3.3 U 3.3 10 JX 3.2 3.3 U 3.3 3.1 U 3.1

Benzo(a)pyrene 6.6 U 6.6 6.4 J 6.4 6.7 U 6.7 6.2 U 6.2

Benzo(b)fluoranthene 4.3 U 4.3 9.5 1J 4.2 4.4 U 14.4 4.1 U A4.1

Benzo(P-hi)perylene 7.4 U 7.4 7.2 U 7.2 7.5 U 7.5 7 U 7

Benzo(k)fluoranthene 4.1 U 4.1 3.9 U 3.9 4.1 U 14.1 3.8 U 3.8

Chrysene 5 U 5 19 J 4.8 5.1 U 5.1 4.7 U 4.7

Dibenz[a,hlanthracene I11 U 11 11 U 11 11 U I11 11 U 11

Fluoranthene 13 U 13 20 J 13 14 U 14 13 U 13

Fluorene 5.4 U 5.4 5.3 U 5.3 5.5 U 5.5 5.1 U 5.1
Indeno(1,2,3-cd)ipyrene 12 U 12 12 U 12 13 U 13 12 U 12

Naphthalene 12 U 12 12 U 12 13 U 13 12 U 12
Phenanthrene 12 U 12 12 U 12 13 U 13 12 U 12

Pyrene 12 U 12 27 J 112 13 Ui 13 12 U 12
Pesticides ___

Aidrin 0.25 U 0.25 0.25 U 0.25 0.26 U 0.26 0.25 U 0.25
Alpha-BHC 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22 0.21 U 0.21

alpha-Chlordane 0.32 U 0.32 0.32 U 0.32 0.34 U 0.34 0.32 U 0.32

beta-i ,2,3,4,5,6-Hexachlorocyclohexane 0.66 U 0.66 0.66 U 0.66 0.7 U 0.7 0.67 U 0.67

Delta-BHC 0.4 U 0.4 0.4 U 0.4 0.42 U 0.42 0.4 U 0.4

Dichlorodiphenyldichloroethane 0.54 U 0.54 0.54 U 0.54 0.57 1U 0.57 0.55 U 0.55

Dichlorodiphenyldichloroethylene 0.51 J 0.24 0.24 U 0.24 0.25 1U 0.25 0.24 U 0.24

Dichlorodiphenyltrichioroethane 0.58 U 0.58 0.58 U 0.58 0.62 U 0.62 0.59 U 0.59

Dieldrin 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22 0.21 U 0.21

Endosulfan 1 0.17 U 0.17 0.17 U 0.17 0.18 U 0.18 0.18 U 0.18

Endosulfan 11 0.28 U 0.28 0.28 U 0.28 0.3 U 0.3 0.29 U 0.29

Endosulfan sulfate 0.27 U 0.27 0.27 U 0.27 0.29 U 0.29 0.28 U 0.28

Endrin 0.3 U 0.3 0.3 U 0.3 0.32 U 0.32 0.31 U 0.31

Endrin aldehyde 0.17 U 0.17 0.17 1U 0.17 0.18 U 10.18 0.17 U 0.17

Endrin ketone 0.48 U 0.48 0.48 U 0.48 0.51 U 0.51 0.49 U 0.49

Gamma-BHC (Lindane) 0.46 U 0.46 0.46 U 0.46 0O.49 U 0.49 0.47 U 0.47

gaiaClrae0.26 U 0.26 0.26 U 0.26 0.28 U 0.28 0.27 U 0.27

Heptachlor 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22 0.21 U 0.21

Heptachlor epoxide 0.42 U 0.42 0.42 U 10.42 0.45 U 0.45 0.43 U 0.43

Methox chior 0.45 U 0.45 0.44 U 0.44 0.47 U 0.47 0.45 U 0.4 5

Toxaphene 1 U1 16 U 6 17 U 17 1 U 16

Remaining Sites Ver~fication Package for the I]O0-D-66, 116-DR-5 Ou~fa Ii Spillway Waste Site C-2',3
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Table C-4. 100-D-66 In-process Sam le Results - Oriiani s. (18 Pa es)
J1P1V6 J1P1V7 JMPV8 J1P1V9F - Constituent 5/3/2012 1 5/3/2012 5/3/2012 5/3/2012

S~~SVOAs __ __

1,2,4-Trichlorobenzene 29 U 29 28 U 28 29 U 29 28 U 28
1,2-Dichlorobenzene 23 U 23 22 U 22 23 U 23 22 U 22
1,3-Dichlorobenzene 12 U 12 12 U 12 12 U 12 12 U 12
1,4-Dichlorobenzene 14 U 14 14 U 14 14 U 14 13 U 13
2,4,5-Trichlorophenol 10 U 10 10 U 10 10 U 10 9.9 U 9.9
2,4,6-Trichiorophenol 10 U 10 10 1U 10 10 1U 10 9.9 U 9.9
2,4-Dichlorophenol 10 U 10 10 U 10 10 U 10 9.9 U 9.9
2,4-Dimethylphenol 68 U 68 67 U 67 68 U 68 65 U 65
2,4-Dinitrophenol 340 UX 340 340 U 340 350 U 350 330 U 330
2,4-Dinitrotoluene 68 U 68 67 U 67 68 U 68 65 U 65
2,6-Dinitrotoluene 29 U 29 28 U 28 29 U 29 28 U 28
2-Chloronaphthalene 10 U 110 10 1U 10 10 1U 10 9.9 1U 9.9
2-Chlorophenol 21 U 21 21 U 21 22 U 22 21 1U 121
2-Methylnaphthalene 19 U 19 19 U 19 20 U 20 19 U 1 19
2-Methyiphenol (cresol, o-) 13 U 13 13 U 13 13 U 13 13 U 13
2-Nitroaniline 51 U 51 51 U 51 52 U 52 50 U 50
2-Nitrophenol 10 U 10 10 U 10 10 U 10 9.9 U 9.9
3+4 Methylphenol (cresol, m+p) 34 U 34 33 1U 33 34 U 34 133 U 33
3,3'-Dichlorobenzidine 92 U 92 91 U 91 93 U 93 89 U 89
3-Nitroaniline 75 U 75 74 U 74 76 U 76 72 U 72
4,6-Dinitro-2-methylphenol 340 1U 1340 330 U 330 340 U 340 330 U 330
4-Bromophenylphenyl ether 19 U 19 19 U 19 20 U 20 19 U 19
4-Chloro-3-methylphenol 68 U 68 67 U 67 68 U 68 65 U 65
4-Chioroaniline 84 U 84 83 U 83 85 U 85 81 U 81
4-Chlorophenyiphenyl ether 21 U 21 21 U 21 22 U 22 21 U 21
4-Nitroaniline 74 U 74 73 U 73 75 U 75 72 U 72
4-Nitrophenol 99 U 99 98 U 98 100 U 100 96 U 96
Acenaphthene 11 U I 1 10 U 10 11 U I11 10 U 10
Acenaphthylene 17 U 17 17 U 17 18 U 118 17 U 17
Anthracene 17 U 17 17 U 17 18 U 18 17 U 17
Benzo a anthracene 20 U 20 20 U 20 21 U 21 20 U 20
Benzo(a)pyrene 20 U 20 20 U 20 21 U 21 20 U 20
Benzo(b)fluoranthene 27 U 27 26 U 26 27 U 27 26 U 26
Benzo(ghi)perylene 16 U 116 16 U 16 17 1U 17 16 U 16
Benzo(k)fluoranthene 41 U 41 40 U 40 41 U 41 40 U 40
Bis(2-chloro-l-methylethyl)ether 24 U 24 23 1U 23 24 U 24 23 U 23
Bis(2-Chloroethoxy)methane 24 U 24 23 U 23 24 U 24 23 U 23
Bis(2-chloroethyl) ether 17 U 17 17 U 17 17 U 17 16 U 16
Bis(2-ethylhexyl) phthalate 47 U 47 46 U 46 48 U 48 46 U 46
Butylbenzylphthalate 44 U 144 43 U 43 45 1U 45 43 U 43
Carbazole 37 U 37 36 U 36 37 U 37 36 U 36
Chrysene 28 U 28 27 1U 27 28 U 28 27 U 2
Di-n-butylphthalate 30 U 30 29 1U 29 30 U 30 29 U 2
IDi-n-octylphthalate 15 U 15 15 1U 1 5 15 U15 14 U 1
Luibenzja,h Ianthracene 19 1U 119 19 U 19 20 U 20 19 1U 19
LDibenzofuran 20 U 120 20 U 20 21 U 21 20 U 20
[Diethyl phthalate 27 U 27 F26 U 26 27 U 27 26 U 26
~Dimethyl phthalate 24 U 24 23 U 23 24 U* 24 23 U 23
~Fluoranthene 37 U 37 36 U 36 37 U 37 36 U 3
LFluorene 18 U 18 181 U 18 19 18 U 18I

Remaining Sites Verification Package for the I 00-D-66, 116-DR-5 Outfall Spillway Waste Site C-24



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Table C-4. 100-D-66 In-process Sam ~le Results - reanics. (18 Pa es)
J1P1V6 J1PV7 J1P1V8 J1PIV9

Constituent 5/3/2012 5/3/2012 5/3/2012 5/3/2012

i/kg _Q POL .klgjkg _Q POL jigkp _Q POL ILjj/k 0 JP2L
Hexachlorobenzene 30 U 30 29 U 29 30 U 30 29 U 29
Hexachiorobutadiene 10 U 10 10 U 10 10 U 10 9.9 U 9.9
Hexachl oroeye] opentadiene 51 U 51 51 U 51 52 U 52 50 U 50
Hexachioroethane 22 U 22 22 U 22 22 U 22 21 U 21
Indeno(1,2,3-cd)pyrene 23 U 123 22 1U1 22 23 U 23 22 U 22
Isophorone 17 U 17 17 U 17 18 U 18 1'7 U 17
N-Nitroso-di-n-dipropylanine 32 U 32 31 U 31 32 U 32 31 U 31
N-Nitrosodiphenylamine 21 U 21 21 U 21 22 U 22 21 U 21
Naphthalene 32 U 32 31 U 31 32 U 32 31 U 31
Nitrobenzene 23 U 23 22 U 22 23 U 23 22 U 22
Pentachlorophenol 340 U 1340 1330 1U 330 340 U 340 330 U 330
Phenanthrene 17 U 17 17 U 17 18 U 18 17 U 17
Phenol 18 U 18 18 U 18 19 U 19 18 U 18
Pyrene 12 U 12 12 1U 112 113 U 13 12 U 12

Remaining Sites Vecry~flation ackagefor the .700-D-66, 116-DR-S5 Ou'pla// Spi/way Waste Site C-25
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Table C-4. 100-D-66 In-process Sample Results - Organics.
(18 Pam

Constituent 5//21 5/3/2012
I e/k P L L1gkg POL

PAHs __

Acenaplithene 10 U 10 10 U 10
Acenaphthylene 9.1 U 9.1 9.1 U 9.1
Anthracene 3.1 U 3.1 3.1 U 3.1
Benzo(a)anthracene 3.2 U 3.2 3.2 U 3.2
Benzo(a)PYrene 6.5 U 6.5 6.5 U 6.5-
Benzo(b)fluoranthene 4.3 U 4.3 4.2 U 4.2
Benzo(ghi)perylene 7.3 U 7.3 7.3 U 7.3
Benzo(k)fluoranthene 4 U 4 4 U 4
Chrysene 4.9 U 4.9 4.9 U 4.9
Dibenzra~hlanthracene 11 U 11 11 U 11
Fluoranthene 13 U 13 13 U 13
Fluorene 5.4 U 5.4 5.3 U 5.3
Indeno(1,23-cdfpyrene 12 U 12 12 U 12
Naphthalene 12 U 12 12 U 12
Phenanthrene 12 U 12 12 U, 12
Pyrene 12 U 1 12 U 112

Pesticides
Aidrin 0.25 U 0.25 0.25 U 0.25
Alpha-BHC 0.21 U 0.21 0.22 U 0.22
aipha-Chiordane 0.32 U 0.32 0.33 U 0.33
beta- 1,2,3,4,5,6-Hexachlorocyclohexane 0.66 U 0.66 0.67 U 0.67
Delta-BHC 0.4 U 0.4 0.41 U 0.41
Dichlorodiphenyldichlioethane 0.54 U_ 0.54 0.55 U 0.55
Dichiorodiphenyldichioroethylene 0.23 U 0.23 0.24 U 0.24
Dichlorodiphenyltrichloroethane 0.58 U 0.58 0.6 U 0.6
Dieldrin 0.21 U 0.21 10.21 U1 0.21
Endosulfanl1 0.17 U 0.17 0.18 U 0.18
Endosulfan 11 0.28 U 0.28 0.29 U 0.29
Endosulfan sulfate 0.27 U 0.27 0.28 U 0.28
Endrin 0.3 U 0.3 0.31 U 0.31
Endrin aldehyde 0.17 U 0.17 10.17 U 0.17
Endrin ketone 0.48 U 0.48 10.49 U 0.49
Gamma-BHC (Lindane) 0.46 U 0.46 0.47 U 0.47
gamma-Chiordane 0.26 U 0.26 0.27 U 0.27
Heptachlor 0.21 U 0.21 0.22 U 0.22
Heptachlor epoxide 0.42 U 0.42 0.43 U 0.43

A -I _A A ITT A A A n AC TT A ACr

1V1VLIMAUA A111 (.'-t I U I V.'t'tI i.'-tJ3 IUI U.'tJ)

IToxaphene 16 1U116 116 1 16
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Table C-4. 100-D-66 In-process Sample Results - Organics.
(18 Pa2es)______

[ ilpiwo ipiwi
Constituent 5/3/2012 j 5/3/2012

ug/kg PL 1k PL
SVOAs

1,2,4-Trichlorobenzene 27 U 27 28 U 28
1 ,2-Dichlorobenzene 22 U 22 22 U 22
1,3-Dichlorobenzene 12 U 12 12 U 12
1,4-Dichlorobenzene 13 U 13 14 U 14
2,4,5-Trichlorophenol 9.8 U 9.8 10 U 10
2,4,6-Trichlorophenol 9.8 U 9.8 10 U 10
2,4-Dichlorophenol 9.8 U 9.8 10 U 10
2,4-Dimethylphenol 65 U 65 66 U 66
2,4-Dinitrophenol 330 U 330 330 U 330
2,4-Dinitrotoluene 65 U 65 66 U 66
2,6-Dinitrotoluene 27 U 27 28 U 28
2-Chloronaplithalene 9.8 U 9.8 10 U 10
2-Chlorophenol 21 U 21 21 U 21
2-Methylnaphthalene 19 U 19 19 U 19
2-Methylphenol (cresol, o-) 13 U 13 13 U 13
2-Nitroaniline 49 U 49 50 U 50
2-Nitrophenol 9.8 U 9.8 10 U 10
3+-4 Methyiphenol (cresol, m+p) 32 U 32 33 U 33
3,3'-Dichlorobenzidine 88 U 88 90 U 90
3-Nitroaniline 71 U 71 73 U 73
4,6-Dinitro-2-methylphenol 320 U 320 330 U 330
4-Bromophenyiphenyl ether 19 U 19 19 U 19
4-Chloro-3-methylphenol 65 U 65 66 U 66
4-Chioroamline 80 U 80 82 U 82
4-Chlorophenyiphenyl ether 21 U 21 21 U 21
4-Nitroaniline 71 U 71 73 U 73
4-Nitrophenol 95 U 95 97 U 97
Acenaphthene 10 U 10 10 U 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 U 16
Benzo(k)fluoranthene 39 U 39 40 U 40
Bis(2-chloro-l-methylethyl)ether 22 U 22 23 U 23
Bis(2-Chloroethoxy)methane 22 U 22 23 U 23
Bis(2-chloroethyl) ether 16 U 16 17 U 17
Bis(2-ethylhexyl) phithalate 45 U 45 46 U 46
Butylbenzylphthalate 42 U 42 43 U 43
Carbazole 35 U 35 36 U 36
Chrysene 26 U 26 27 U 27
Di-n-butylphthalate 28 U 28 29 U 29
Di-n-octylphthalate 14 U 14 14 U 14
Dibenz[a,hlanthracene 19 U 19 19 U 19
Dibenzofuran 20 U 20 20 U 20
Diethyl phthalate 25 U 25 26 Uj 26
Dimnethyl phthalate 22 U 22 23 U 23
IFluoranthene 35 U 35 36 U 3

Remaining Sites Veryfication Package for te ]OO-D-66,1 116-DR-5 Outfal Spill-way Waste Site C2
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Table C-4. 100-D-66 In-process Sample Results - Organics.
(18 Pages) ______

Constituent 5/3/2012 5/3/2012
ug/ke 0- PQJL jitg/kg POL

Fluorene 18 U 18 18 U 18
Hexachlorobenzene 28 U 28 29 U 29
Hexachiorobutadiene 9.8 U 9.8 10 U 10
Hexachlorocyclopentadiene 49 U 49 50 r 50
Hexachioroethane 21 U 21 21 U1 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 30 U 30 31 U 31
N-Nitrosodiphenylamine 21 U 21 21 U 21
Naphthalene 30 U 30 31 U 31
Nitrobenzene 22 U 22 22 U 22
Pentachiorophenol 320 U 320 330 U 330
Phenanthrene 17 U 17 17 U 17
Phenol 18 U 18 18 U 18
Pyrene 12 U 12 12 U 12

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site C-28
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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- 1-4.5, "Project
Calculation," Washington Closure Hanford, Richland, Washington. The following calculations
are provided in this appendix.

100-D-66 Waste Site Cleanup Verification 9500 UCL Calculations, 0 1 OOD-CA-V0479, Rev. 0,
Washington Closure Hanford, Richland, Washington.

I100-D -66 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation,
0 1 OOD-CA-V0480, Rev. 0, Washington Closure Hanford, Richland, Washington.

I100-D-66 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Groundwater, 0 1 OOD-CA-V048 1, 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.

R rng Sites Verification Package for the ]OO-D-66 I116-DR-S Ouwfali Spillway Wffaste Site D- 1
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-D Field Remediation Job No. 1465

Area: 1 00-D

Discipline: Environmental *Calculation No: 0l00D-CA-V0479

Subject: 100-D-66 Waste Site Cleanup Verification 95% UCL Calculation

Computer Program:-Excel Program No: Excel 2003

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

Committed Calculation ~JPreliminary ~JSuperseded EVoided

0 Sheets = 23 D.:gie N .Scifrn C .D bieA D. F. Obenauer I/4tAttm. 1 =23 4 li__ _ __ _ _

Total = 47 2 1~

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007) *Obtain CaIc. No. from Document Control and Form from Intranet

Remaining Sites Verification Package for the ]OO-D -66, 116-DR-S Outfall Spillway Waste Site D-3
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Washington Closure Han dCALCULATION SHEET

Originator J. 0. Skoglie Date 09/27/12 Calc. No. OIOOD-CA-V0479 Rev. No. 0
Project 100-D Fieli eeito Job No. 14655 Checked N. K. SchiffernF Date 09/27/12
Subject 100-D-66 Waste Site Upland Portion Cleanup Verifica; tion 95% UICL Calculations Sheet No. -1 of 23

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 (WAG) 1 73-340-740(7)(e) Model Toxics Control Act (MTGA)
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 (COG) and contaminant of potential concern (GOPG), as necessary.
9
10Table of Contents:

12Sheets i to 5 - Galculation Sheet Summary
13 Sheets 6 to 15 - Calculation Sheet Verification Data - Excavation and Waste Staging Area Footprints
14 Sheets 16 to 21 - Ecology Software (MTGAStat) Results
15 Sheet 22 to 23 - Calculation Sheet - Duplicate Analysis
16 Attachment 1 - 100-D-66, Verification Sampling Results (23 pages)
17
18 Given/References:
19 1) Sample Results (Attachment 1).
20 2) DOE-RL, 2009a, 100 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 Report/Remedial 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. 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 Be/ow-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington
29 Department of Ecology, Olympia, Washington.
30 6) Ecology, 2011, Cleanup Levels and Risk Calculations (GLARG) Database, Washington State Department of
31 Ecology, Olympia, Washington, <https:llfortress.wa.govlecy/clarc/GLARGHome.aspx>.
32 7) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A,
33 Interim Final, EPN/54O/1-89/002, U.S. Environmental Protection Agency, Washington, D. C.
34 8) WAG 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code.
35
36 Solution:
37
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% UGL calculation for each analyte, the WAG
40 1 73-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each GOCIGOPG. 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-66 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
48accordance with the RDRIRAWP (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 1 00-D-66 waste site underwent statistical sampling that consists of two decision units for verification sampling; the
54 excavation and waste staging area footprint.
55
56 Analytical results for all sampling locations are summarized in the tables provided on sheets 4 and 5. 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

Remainig Sites Ierification Package for the ]100-D-66, ]]6-DR-5 Oufiah' Spilliway Wfaste Site D-4
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Washington Closure Hanford CALCULATION SHEET

Originator J. D. Skoglie JoDate 09/27/12 Ca~c. No. 0100D-A-047pi Rev. No. 0
Project 100-D Field Remediation Job No. 14655 Checked N. K. Shfem f . Date 09/27/12
Subject 100-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 23

1 Summary (continued)
2 Methodology, continued:
3
4 For nonradioactive analytes with 50% of the data below detection limits, the statistical value calculated to evaluate the

5effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
6 determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set is used

8instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum
9 detected values are included in the summary tables that follow. The 95% UICL was not calculated for data sets with no reported
10 detections. Calculated cleanup levels are not available in Ecology (2011) under WAG 173-340-740(3) for calcium, magnesium,
11 potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for Superfund (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 COCs/COPCs and are also not included in these calculations. The 95% UCL values were not
14 calculated for potassium-40. radium-226, radium-228, thorium-228, and thorium-232 based on the natural occurence at the
15 Hanford Site.
16
17 All nonradionuclide data reported as being undetected are set to Y2 the detection limit value for calculation of the statistics
18 (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the
19 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done
20
21 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),
22 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged
23 before being included in the data set, after adjustments for censored data as described above.
24
25 For nonradionuclides, the WAG 173-340 statistical guidance suggests that a test for distributional form be performed on the data
26 and the 95% UICL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n<1 0),
27 the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For
28 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat
29 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP
30 (DOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
32 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data

32set treated as uncensored.

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

43identified methods based organic analyses. The nominal TDLs are also used in support of the RPD calculation for the methods
44based analytes. TOLs; not included in Table 2-1 are based on the laboratory and/or methods used. Where direct evaluation of45

46 the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further
47evaluation of the RPD value was not performed. The RPD calculations use the following formula:

48
49 RPD =[ IM-S 1/((M+S)/2)]*1 00
50
51 where, M = Main Sample Value S = Split (or duplicate) Sample Value
52
53 For quality assurance/quality control (QN/QC) split and duplicate RPD calculations, a value less than 30% indicates the data
54 compare favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To
55 assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was
56 quantified at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the
57 difference between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment regarding the
58 usability of the data is performed. Additional discussion as necessary is provided in the data quality assessment section of the
59 applicable RSVP.
60
61
62
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1 Summary (continued)
2
3 QUALIFIER LIST
6 B = blank contamination
7 D = dilution
8 J =estimate

10 U =undetected

11
12
13 ACRONYM LIST
14
15 -- =not applicable
16 DE = direct exposure
17 GW = groundwater
18 MTCA = Model Toxics Control Act
19 PQL = practical quantitation limit
20 Q = qualifier
21 QA/QC = quality assurance/quality control
22 RAG = remedial action goal
23 RDR/RAWP = remedial design report/remedial action work plan
24 RESRAD = RESidual RADioactivity (dose model)
25 RPD = relative percent difference
26 RSVP = remaining sites verification package
27 SAP = sampling and analysis plan
28 TOL = target detection limit
29 UCL = upper confidence limit
30 WAC = Washington Administrative Code

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D-6
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2 Results:
3 The results presented in the tables that follow include the summary of the results of the 95% UCL
4 calculations for the excavation (A), waste staging area footprint (B), the WAC 173-340-740(7)(e) 3-part

5test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site.

6__________________________________________________
7
8 Results Summary'

9 A -Excavtion B - Waste Staging Area

Analyte A-Footprints Units
1095% UCI Maximum 95% UCL Maximum
10Result Result Result Result ____

11 Carbon-1 4 1.20 -- 1.54 -- pCi/g
12 Csium-137 0.823 - ~ 0.260 -- pCi/g
13 Cbalt-60 -- -- 0.017 -- pCi/g I
14 Effuropium-152 0.565 -- 0.231 -- pCi/g
15 -Eumopium-154 0.059 -- 0.045 -- PCilg
16 NlckeI-63 5.66 -- 1.13 - ~ /
17 Plutonium-238 0.135 - -- pCi/g
18 Plutonium-239/240 0.659 -- --- PCV/
19 Total beta radiostrontium -- -- 0.155 -- pCi/g
20 Tritium 3.43 -- -- PCl~g
21 Uranium-233/234 0.673 -- 0.562 -- pCi/g
22 Uranium-238 (AEA) 0.638 -- 0.608 - ~ /
23 Antimony -- ---- 0.353 mg/kg
24 Arseni.c 2.74 -- 3.04 -- mg/kg
25 Barium 71.1 -- 61.5 -- mg/kg
26 Bryllium 0.339 -- 0.256 -- mg/kg
27 Bron 1.12 -- 1.16 -- mg/kg
28 Cdmium 0.0860 -- 0.0840 -- mg/kg
29 Cromium 18.4 -- 12.5 -- mg/kg
30 Cbalt 6.22 -- 5.83 -- mg/kg
31 Cpper 13.7 -- 13.2 1- mg/kg
32 Hexavalent chromniu m -- 0.43 -- -- mg/kg
33 Lead 4.16 -- 3.27 -- mg/kg
34 Manganese 268 -- 265 - mg/kg
35 Mercury -- 0.274 -- 0.0175 mg/kg
36 Molybdenum 0.461 -- 0.365 -- mg/kg
37 Nickel 10.8 -- 10.5 -- mg/kg
38 Vanadium 50.5 -- 48.4 -- mg/kg
39 Zinc 40.6 -- 37.6 -- mg/kg
40 Chloride 35.5 -- 7.8 -- mg/kg
41 Fluoride -- ---- 2.8 mg/kg
42 Nitrogen in Nitrate 31.2 -- 13.9 - - mg/kg
43 NWitrogen in Nitrate and nitrite 22.3 -17.4 -- mg/kg
44 Sulfate 264 -- 63.4 -- mg/kg
45 Acenaphthene -- 19.0 -- 11.4 ug/kg
46 Acenaphthylene -- 44.5 -- 1320 ug/kg 1

47 Anthracene -- 10.8 -- -- ug/kg
48 Bfenzo(a)anthracene 28.4 -- 5.81 -- ug/kg
49 Benzo(a)pyrene 17.4 ---- 10.5 ug/kg
50 Benzo(b)fluoranthene 15.4 4.72 -- ug/kg
51 Benzo(ghi)perylene 12.7 -- 3.94 -- ug/kg
52 Bfenzo(k)fluoranthene -- 28.9 -- 4.51 ug/kg
53 Chrysene -11 7.0 -- ugk

4 ibenz(a,h)anthracene ill 6.7420 -- ug/kg

55 Fluorene -- -- -- 9.78 ug/kg
56 Fluorantherw 38.7 -- 9.51 -- ug/kg
57 lndeno(1.2,3-cd)pyrene 9.69 - 3.63 -- ug/kg
58 Naphthalene 29.3 -- -- 20.3 ug/kg
59 Phensnthrene -- 46.9 -- 15.5 ug/kg
60 Pyrene 32.8 1 -- 7.5F -ugk
61 WAC 173-340-740(7)(e) Evaluation:
62 WAC 173-340 3-Part Test for most
63 stringent RAG: A B
64 95% UCL or maximumn> Cleanup
65 Limit? YES YES NO NO
66 > 10% above Cleanup Limit? YES NO NO NO
67.Any sample > 2x Cleanup Limit? YES NO NO NO
68 'The 95% UCL result or maximum value, depending on data censorship, as described in the
69 methodology section.
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1 Summary (continued)
2
3

5 The results presented in the tables that follow include the summary of the results of
6 the 95% UCL calculations for the excavation (A), waste staging area footprint (B),
7 the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and
8 are for use in risk analysis and the RSVP for this site.
9

10 Relative Percent Difference Results and QAIQC Analysis'
12 Analyte Duplicate Analysis

12Excavation Waste Staging Area
13 Potassium-40 13.1% 21.4%
14 Radium-226 9.2% --

15 Aluminum 1.7% 10.2%
16 Barium 21.6% 34.7%
17 Calcium 18.1% 2.2%
18 Chromium 45.6% 6.4%
19 Copper 13.0% 10.9%
20 Iron 16.5% 2.1%
21 Magnesium 0.3% 2.5%
22 Manganese 9.9% 2.7%
23 Silicon _____3.2% 7.7%
24 Sodium -- 4.6%
25 Vanadium 33.6% 0.8%
26 Zinc 14.2%-/ 1.3%
27 Grey cells indicate not applicable.
28 aRPD listed where result produced, based on criteria. If RPD not required, no value is listed.
29 The significance of the reported RPD values, including values greater than 30%, is addressed
30 in the data quality assessment section of the CVP.
31
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1 100-D-66 Statistical Calculations
2 Verification Data - Excavation __________

3 Sample Sample Sample Carbon-14 Cesium-137 Europium-I 52 Europium-I 54 Nickel-63 Plutonium-238 Plutonium-2391240 Tritium Uranium-233I234Urnu-3(AA

4 Area Number Date pCilg ( Q IMDA pCi/g Q MOA pCi/g Q IMDA pCilg Q MDA pCi/g Q IMDA pCilg Q MDA -pCi/g Q IMDA pCilg Q iMDA PCilg Q MDA piIZI D

5 A-1li J 1PXKO 8/15/12 1.40 J 0.888 0.100 0.066 0.147 U 0.147 0.189 U 0.189 -0.532 U 3.32 0 U 0.232 0 -U 0.232 1.67 UJ 3.75 0.478 0.282 0.59- __ .8

6 Duplicate of Ji1PXK2 8/15/12 0.903 J 0.859 0.054 0.037 0.093 U 0.093 0.127 U 0.127 -1.99 U 3.52 -0.029 U 0.220 0 U 0.220 0.720 UJ 3.83 0.812 0.222 0.8022

7 A-i J1PXJO 8/15/12 0.714 UJ 0.923 0.007 U 0.007 0.019 U 0.019 0.024 U 0.024 0.685 U 3.47 0.014 U 0,038 -0.003 U 0.033 -0.059 UJ 3.75 0.569 0.182 0.48 __ .8

8 A-2 J1PXJ1 8/15/12 1.09 J 0.882 0.016 U 0.016 0.041 U 0.041 0.056 U 0.056 0.044 U 3.53 0.300 __ 0.050 2.51 0.035 -0.237 UJ 3.46 0.491 0.188 0.47 __ .8

9 -3 JPXJ2 8/15/12 1.14 J 0.847 O0030 0.006 0.034 0.022 0.022 U 0.022 6.21 - 3.31 0 U 039 0 U 0.024 -1 -.82 UJ 3.42 095015 097 __ .6

10 A-4 JIPXJ3 8/15/12 0.960 J 0.913 0.006 U 0.006 0.015 U 0.015 0.020 U 0.020 0.082 U 3.32 0.009 U 0.047 -0.003 U 0.029 0.576 U 3.6 0. 324 0.206 0.1026

11 A-5 J1PXJ4 8/15/12 0.948 J 0.919 0.056 ___0.012 0.020 0.019 0.034 U 0.034 -1.11 U 3.60 0.026 U 0.201 0.158 U 0.201 1.42 UJ 37 0.6019 066012

12 A-6 JIPXJ5 8/15/12 1.05 J 0.924 0.008 U 0.008 0.025 U 0.025 0.029 U 0.029 -0.331 U 3.36 0 U 0.239 0.125 U 0.239 0 U 3.7 0.739 0.226 050026

13 A-7 JIPXJ6 8/15/12 1.46 J 0.931 1.14 0.046 2.14 0.101 0.146 0.118 17.8 3.38 0.027 U 0.207 0.298 0.207 1.97 UJ 3.97 0.496 0.253 0690.5

14 A-8 J1PXJ7 8/15/12 1.68 J 0.851 2.78 0.033 0.514 0-076 075 U 0.075 1.92 U 3.45 0.026 U 0.197 0.206 0.197 0.512 UJ 3.32 0.433 0.207 1056027

15 A-9 J1PXJ8 8/15/12 1.11 J 0.839 0.026 U 0.026 0.072 U 0.072 0.090 U 0.090 -0.838 1U 3.40 -0.'026 U 0.202 0.264 0.202 9.16 J 5.19 0.602 0.184 0.8C.8

16 A-10 J1PXJ9 8/15/12 0.669 UJ 0.839 0.933 038 .750.078 015 U 0.105 0.800 U 3.24 10.024 U 0.181 0.189 0.181 0.948 UJ 36 0.79 0.12 0.2019

17 A-12 J1PXK1 8/15/12 0.813 UJ 0.845 0.053 0.025 0.072 0.055 063 U 0.063 1-1.54 1U 3.48 0 U 0.222 0 U 0.222 0.42 UJ 3.9 042 .17 038.1

18 S tatistical C o m p u~ ta i n I t D ata 

7__ 
__ _ __ _ __ _

19 Sample Sample Sample Carbon-14 Cesium-137 Europium-152 Europium-I 54 Nlckel-63 Plutonium-238 Plutonium-239/240 Tritium Uranium-233/234 anm-3(AA

20 Area Nume Date pCilg pCilg pCI/g pCilg PCIlg pCi/g pCilg pCi/g ____pCilg ___ ig

21 A-1li J1IPXK0/ 8/15/12 1.15 0.077 0.060 0791.71 0.113 0.113 1.90 0.645058
J1PXK2IIII

22 A-i J1PXJO 8/15/12 0.714 0.004 0.010 0121.74 0.019 ______ .01 1.88 0.569049

23 A-2 J 1PJ 8/51 1.09 0.008 0.021 0281.77 0-.300 2.51 1.73 0.491 047___

24 A-3 J1PXJ2 8/15/12 1.14 0.03 0 0.034 0.011 6.21 10.020 0.012 1.71 0.9250.4

25 A-4 J1PXJ3 8/15/12 0.960 0.003 0.008 0.010 1.66 0.024 0.015 1.68 0.3240.1

26 A-5 J 1PXJ4 8/15/12 0.948 0.056 0200.017 1.80 0.101 0.10 1.89 0.676067

27 A-6 J1PXJ5 8/15/12 1.05 0.004 ___0.013 0.015 1.68 0.120 0.120 ___1.79 0.739 __ .0

28 A-7 J1PXJ6 8/15/12 1.46 1 1 1.14 2.14 1 0.146 ___ 17.8-- 0.10 0.298 __ __ 1.99 0.496069

29 A-8 J1PXJ7 8/15/12 1.68 2.78 __ __ 0.514 0.038 ___ 1.73 0.099 __ ___ 0.206 ___1.66 0.433 058___

30 A-9 J1PXJ8 8/15/12 1.11 0.013 ___0.036 0.045 ____ 17 .0 .6 .60.6020.8

31 A-10 JIPXJ9 8/15/12 0.669 0.933 ___0.375 0.0531.2 __ __ 091089.5077052

32 A-12 J1PXKI 8/15/12 0.813 0.053 ___007 0.3---_ .4____ .1 ____01118 ____ .2 _ .6

33 Statistical Computations______________________

34 Carbon-14 Cesium-137 Europium:152 -Eur-opium-I 54 Nickel-63 Plutonium-238 Plutonium-239/240 Tritium Uranium-2331234Uanu-3(A)

359%ULRadionuclide data set. Radionuclide data set. Radionuclide data .set. Radionuclide data set. Use Radionuclide data set. Radionuclide data set. Use Radionuclide data set. Radionuclide data set. Use Radionuclide data set. Use Radould aast s

359%ULbased on Use nonparametric z- Use nonparametric z- Use nonparametric z- noprmti -ttsi.Use nonparametric Z- oprmticzsaitc Use nonparametric Z_ nonparametric z-statistic. nonparametric z-statistic. nonaaerczsaitc

statistic. _ ___statistic. _ ___statistic,.___ ____ ____ statistic,.____ statistic.____ ____

36 N 12 _ _ 12 _ 2 _ 2 _ 12 12__7 12 12 _ _ 12 12__

37 % < Detection limit 25% __ __ 42% ___50% ___92% __83% 92% __ ___ 58%,Y 92% _______ 0% 0%

38 Mean 1.07 ______0.425 ___0.275 ___0.040 ___3.43 0.100 ___ ___0.330 ___2.42 __ __ 0.5920.6 __

39 Standard deviation 0.289 __ __ 0.839 ___0.610 __ 0.039 ___4.71 0.074 ________0.693 ___2.12 __ ___ 0.171 019___

40 Z-statistic 1.64 _ _ __ 1.64 ___ ____ 1.64 ___ ___ 1.64 ___ ____ 1.64 1.64 ____ ____ 1.64 ___ ____ 1.64 _ _ ___ 1.641.4_ __

41 95% UCL on mean 1.20 ______0.823 -6:-____0565 ______0.059 ___ 5.66 0.1 35 V__ ___0.659 __ __ 3.43 ______ 0.673063 __

42 Maximum value 1.68 __ 2.78 ____2.14 __ 0.189 ___ 17.8 0.300 ____ 2.51 ___9.60.925 0.41___

43 Acronyms and qualifiers are defined on sheet 3.
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100-D-66 Statistical Calculations
VeiV ctoe DtriEcvainfication______________________Data____ _________-_______Excavation ____________ ____________

1 Sample Sample Sample Arsenic Barium Beryllium Boron ___Cadmium Chromium Cobalt Copper LeadMagns

2 Area Number Date mg/kg Q PQL mg/kg Q PQL mgk Q PQL mg/kg Q PQL- mg/kg Q IPQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/k Q

3 A-1l1 J 1PXKO 8/15/12 2.28 0.855 69.8 0.427 0.303 0.171 0.520 B 1.71 0.0571 B 0.171 23.7 0.171 4.87 1.71 11.3 0.855 3.89 - 0.427 23342

4 Duplicate of J 1 PXK 8/15/12 2.77 0.835 56.2 0.417 0.273 0.167 0.528 B 1.67 0.0558 B 0.167 14.9 0.167 3.83 1.67 9.92 0.835 4.08 0.417 21147
J1IPXKO ____ 

19___
5 A-I J1PXJO 8/15/12 2.80 0.839 48.3 0.420 0.185 0.168 0.763 B 1.68 0.0759 B 0.168 10.8 - 0.168 3.57 1.68 9.79 0.839 2.73 0.420 1642

6 A-2 JIPXJI 8/15/12 13.34 0.894 63.5 0.447 10.309 0.179 11.55 B 1.79 10.0675 B 0.179 12.0 _ 0.179 6.09 1.79 12.1 0.894 4.23 - 0.447 28247
7 A-3 J1PXJ2 8/15/12 12.60 0.816 77.7 0.408 0.289 0.163 11.41 B 1.63 0.0669 B 0.163 9.62 0.163 6.48 1.63 13.3 0.816 3.62 0.408 28640

8 A-4 J1PXJ3 8/15/12 1.69 0.800 54.7 0.400 0.210 1__ 0.160 0.547 B 1.60 0.0516 B 0.160 6.27 10.160 6.98 1.60 13.6 0.800 2.54 0.400 29840

9 A-5 J 1PXJ4 8/15/12 3.14 0.803 90.0 0.401 0.448 0.161 1.70 1.61 0.0928 B 0.161 12.7 0.161 6.77 1.61 16.9 ___ 0.803 5.08 0.401 25340
10 A-6 J1PXJ5 8/15/12 1.11 0.717 50.6 0.358 0,164 0.143 1.43 U 1.43 0.0481 B 0.143 3.63 0.143 6.06 1.43 11.1 0.717 1.87 0.358 24735

11 A-7 J 1PXJ6 8/15/12 2.64 0.989 64.7 0.494 0.320 0.198 0.752 B 1.98 0.164 B 0.198 26.0 0.198 5.79 1.98 14.2 0.989 4.13 0.494 27349
12 A-8 IJ1PXJ7 8/15/12 2.34 0.730 52.0 0.365 0.252 0.146 0.660 B 1.46 0.0569 B 0.146 15.7 0.146 4.87 1.46 11.6 0.730 3.25 ___0.365 22436

13 A-9 IJ1PXJ8 8/15/12 2.50 0.916 83.9 0.58 0.427 0.183 1.13 B 1.83 0.0604 1B 0.183 11.0 0.183 6.47 1.83 14.6 10.916 4.27 0.458 24548
14 A-10 J1P XJ9 18/15/12 2.56 0.981 5420.491 0.276 0.196 0.720 B 1.96 0.0646 B 0.196 17.1 0. 196t 4.80 1.96 11.2 0.O981 -3.74 0.491 23649

iS -1 JPXK1 18/15/12 16070 583054 027012 055 B 1.42 0.0457 B 012 71 0.142 15.85 1 11.42 11.9 10.708 2.63 0.354 24534

16 Statistical Comp itation In ,ut Data_______ _______ _________________

17 Sample Sample Sample Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper LeadMagns

18 Area Number Date ma/5 __ ___m/5q___ gk gkg mg/kg mg/k mczkg ___

19 A-1il J 1PXKO/ 8/15/12 2.53 63.0 0.288 0.524 0.0565 19.3 4.35 10.6 3.99 222
J______ J1PXK2 II -II- 

-20 A-1 JIPXJO 8/15/12 2.80 48.3 0.185 0.763 0.0759 10.8 3.57 9.8 2.73 19 _ ___

21 A-2 J1PXJ1 8/15/12 3.34 63.5 0.309 1.55 0.0675 12.0 6.09 12.1 4.2328 _ ___

22 A-3 J1PXJ2 8/15/12 2.60 77.7 0.289 1.41 0.0669 9.62 6.48 13.3 -3.62 286E_ ___

23 A-4 J1 PXJ3 8/15/12 1.69 54.7 0.210 0.547 0.0516 6.27 6.98 13.6 2.54 __ 9 _____

24 A-S J1PXJ4 8/15/12 3.14 90.0 0.448 ____ 1.70 0.0928 12.7 6.77 16.9 5.08 253

25 A-6 J1PXJ5 8/15/12 1.11 ______ 50.6 0.164 _ _ 0.715 ___0.0481 3.63 6.06 11.1 1.87 247

26 A-7 J 1PXJ6 8/15/12 12.64 _ _ 64.7 ___0.320 _ __ 0.752 10.164 1 t26.0 5.79 14.2 __ __ 4.13 273

27 A-8 J1PXJ7 8/15/12 2.34 _ _ 52.0 ___0.252 ______ 0.660 0.0569 ____ 15.7 4.87 11.6 __ __ 3.25 224

28 A-9 IJ 1PXJ8 8/15/12 2.50 __ __ 83.9 __ __ 0.427 __ __ 1.130 0.0604 11.0 6.47 14.6 ___4.27 245

29 A-10 J1PXJ9 8/15/12 2.56 _ _ 54.2 ______ 0.276 ___[___ 0.720 0-0646 17.1 4.80 11.2 ___3.74 236

30 A-12 IJ1PXK1 8/15/12 1.67 ____ 58.3 _ _ __ 0.227 1_____ 0.575 0.45 7.0n_ 5.85 _I11.9 12.63 24 _ ___

31 Statistical Computations __ _________ ______ _____________ _________

321_ _ _ _ _ _ _ _ Arsenic __Barium __Beryliumn Boron ( Cadmium [Chromium Cobalt 1Copper _ _LeadMaaes

I Large data set (n o10), Large data set (n 1l0), Large data set (n t10), Large data set (n 1 0), Large data set (n zt10), Large data set (n 1l0), use Large data set (n 1l0), Large data set (n 1 0), Large data set (n 1l0), use Large aast( 1) s
ql5% I )(I hnaed onI use MTCAStat normal use MTCAStaI loanormal I use MTCAStat loanormall .lo g normal and normal lognormal and normal i MTC'Altat loqnormal Iuse MTCAStaI normal us MC tat lognormal MTAIa lognormal M onra

- - o~~~~~~~~istriDu~lon rejeclea, uae uISrIVUAUii FUJUQeU, Ubeditbuindsrbtodsrbtodsrbtodsrbto.distribution, distribution, distribution. Z-statit. z-statistic. ditibto._itrbtonisrbtindsrbuin

34 N 12 _ _ 12 12 _ _ 12 121 12 12 12 12 12

35 % <~ Detection limit 0%00 _ 0% 0% _ __ 8% 0% j0% 0% 0% 0% 0%

36 Mean 2.41 63.4___ ~J,,,,,,,,___ 0.283 __ __ 0.921 0.0709 j12.6 5.67 12.6 3.51 251
37 Standard deviation 0.636 13.6 ,, ___ 0.0870 __ __ 0.416 0.0320 I6.18 1.05 2.01 0.920 29.

38 95% UCL on mean 2.74 71.1_ 0.339 ___1.12 0.0860 18.4 6.22 13.7 4.16 268
39 Maximum value 3.34 90.0_ 0___ 0448 1.70 0.164 26.0 69 16.9 5.08 - 298

Most Stringent Cleanup Limit for
40 nonradionuclide and RAG type 20 DE, GW & 200 1.51 GW & River 320 0.81 GW & River 18.5 GW & River 15.7 22.0, 10.2 GW & River 512G ie

(mgfkg) River Protection GW Protection Protection GW Protection Protection Protection GW Protection River Protection Protection Poeto

41 WAC 173-340 3-PART TEST
42 95% UCL > Cleanup Limit? NA NA NA NO NA NO NA NA NA N
43 > 10% above Cleanup Limit? NA NA NA NO NA YES NA NA NA N
44 Any sample > 2X Cleanup Limit? NA NA NA NONA NO NA NA NA N

11 m belo b ackrundar (6. Beelo bakgroludar (13 Beelo bakgroud (151re aastmeste3 Bcuealvle - A detailed assessment will be Because all values are- ----- - --- 'vausre "'
Because all values are B~~~~~~~~~~ecause all valuesae Bcueal ausae -. .sU rGsuuca

45 WAC '173-340 Compliance? Img/kg) the WAG 173-340 Img/kg) the WAC 173-340 mg/kg) the WAG 173-340 part test criteria when below background (0.81 erfe d The dat set belowri backroun (h W 174 below background (22.0 b~elow background (10.2 belo akrud(1

3-ar teti o I -atts snt 3pr eti o compared to the moat mg/kg) the WAG 173-340 meetsmadt the rc 3-part test crtei mgk)nhoWG17-4 mg/kg) the WAC 173-340 mg/kg) the WAG 173-340 3 mg/kg)teWG13303

3prtesisrnot 3prtesisrnot 3prtesisrnot stringent RAG. 3-part test is not required. w exoparetth direc 3prtestuisrnot 3-part test is not required. part test is not required. partetinoreued

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET

WahntnCoueHno Originator J. D- Skoglie Date 10/02112 Calc. No. OlOOD-CA-VO479 Rev. No. 0
Project 100-D Field Rem liation Job No. 14655 Checked N. K. Schiffem 7BDate 10/02/12
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UICL Calculations Sheet No. 8 of 23

100-D-66 Statistical Calculations
Verification Data - Excavation __________ _________________________________

1 Sample Sample Sample Molybdenum Nickel Vanadium Zinc Chloride Nitrogen in Nitrate Nitrogen in Nitrite and SlaeBnoaatrcn e
______ ~~~~~~~ ~ ~~NitrateSuatBezaathaneenoayre

2 Area Number Date mk 0 PQL mg/kg Q PQIL mg/kg Q PQL mglkg Q PQL mg/kg -Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL- ug/kg Q POL ug/kg 0 PQ
3 A-1i1 J 1PXKO 8/15/12 0.193 B 1.71 8.16 3.42 33.4 2.14 33.2 8.55 1.0 U 1.0 0.2 URJ 0.2 0.24 B 0.10 6.6 1.0 1.98 J 3.42 1.28 J 34
4 Duplicate of J 1PXK2 8/15/12 1.67 U 1.67 8.58 3.34 23.8 2.09 28.8 8.35 3.6 B 10 0.5 JB 0.2 0.61 0.08 22.4 1.0 1.13 J 3.43 3.43 U 34

J11PXKO
5 A-1 J1PXJO 8/15/12 0.272 B 1.68 8.86 3.36 26.8 2.10 25.5 8.39 1.0 B 0.9 0.2 JB 0.2 0.40 B 0.09 9.3 0.9 3.51 UI 3.51 3.51 U 35
6 A-2 J1PXJ1 8/15/12 0.434 B_ 1.79_ 10.9 3.58 38.3 2.23 36.0 6.94 4.9 1.0 3.6 J 0.2 3.53 0.10 21.5 1.0 9.71 __ 3.33 16.19 33
7 A-3 J1PXJ2 8/15/12 0.320 B 1.63 12.9 3.26 49.8 2.04 39.6 8.16 127 D 2.1 7.3 J 0.2 7.18 0.10 937 1.0 113 ___ 3.34 89.5 33
8 A-4 J1PXJ3 8/15/12 0.309 B 1.60 8.99 3.20 62.8 2.00 42.5 8.00 5.7 0.9 0.8 ,JB 0.2 0.86 0.09 10.3 0.9 3.27 U 3.27 3.27 U 32
9 A-5 J1PXJ4 8/15/12 0.273 B 1.61 11.5 3.21 47.3 2.01 45.0 8.03 1.1 B 1.0 5.8 J 0.2 5.58 0.10 25.2 1.0 3.16 J 3.34 1.09 J 33

10 A-6 J1PXJ5 8/15/12 0.321 B 1.43 7.14 2.87 60.6 ___ 1.79 39.0 7.17 8.1 0.9 1.9 J 0.2 1.90 0.09 210 0.9 3.28 U 3.28 3.28 U 32
11 A-7 J1IPXJ6 8/15/12 0.263 B 1.96 11.8 3.95 43.5 2.47 42.3 9.89 48.7 0.9 25.3 JD 1.1 25.0 D 0.47 185 D 4.7 9.31 3.45 5.91 34
12 A-8 J1PXJ7 8/15/12 0.196 B 1.46 9.60 2.92 33.1 1.82 32.3 7.30 0.9 B 0.9 4.1 J 0.2 3.97 0.09 26.6 0.9 4.42 3.33 2.17 J 33
13 A-9 J1PXJ8 815/12 0212 B 1.83 9.61 3.67 47.9 2.29 42.9 9.16 1.1 B 1.0 0.9 JB 0.2 0.84 0.10 7.3 1.0 3.28 Ul 3.28 3.28 U 32
14 A- JIPXJ9 8/15/2 19 .6 1. 3.93 31.4 2.45 32.498A. B 0.9 1.4 J 0.2 1.28 0.09 16.2 0.9 9.42 3.30 3.87 33
15 A-12 JIPXK1 8/15/12 0.204 B .1.42 8.42 2.83 44.0 ___ 1.77 34.9 7.08 14.3 0.9 10.4 J 0.2 9.91 D 0.18 204 ___ 0.9 3.25 J ,3.334 1.92 J 33
16 Statistical Computation Input Data ___________

17 SampleSmpl Molybdenum Nickel Vanadium Zinc Chloride Nitrogen in Nitrate * Nitrogen in Nitrite and Sulfate Benzo(a)anthracene Benzoaprn
SampemSmpl Nitrate

18 Area Number Date ______ mg/kg mgkg mg/k mg/kg mg/kg ma/lki mgkg ua~, kg/k

19 A-11 J1lXO 8/15/12 0.514 8.37 28.6 31.0 2.1 0.4 0.43 14.5 1.56 1.50
J 1PXK2 I___I

20 A-i J1PXJO 8/15/12 0.272 8.86 26.8 25.5 ___ 1.0 ___ 0.2 ___ 0.40 9.3 1.76 __ 1.76
21 A-2 JIPXJ1 8/15/12 0.434 10.9 _ _ 38.3 36.0 ____ 4.9 3.6 ___ 3.53 21.5 9.71 6.19
22 A-3 J1PXJ2 8/15/12 0.320 ___12.9 49.8 39.6 ___ 127 7.3 ____ 7.18 937 113 __ 69.5
23 A-4 J1PXJ3 8/15/12 0.309 8.99 62.8 42.5 ____ 5.7 0.8 0.86 10.3 1.6 4 1.64
24 A-5 J 1PXJ4 8/15/12 0.273 11.5 47.3 45.0 ____ 1.1 5.8 5.58 25.2 3.16 1.09
25 A-6 J1PXJ5 8/15/12 0.321 7.14 60.6 ____ 39.0 ___ 8.1 1.9 ___ 1.90 210 1.64 1.64
26 A-7 J1IPXJ6 8/15/12 0.263 11.8 43.5 42.3 48.7 25.3 ___ 25.0 185 9.31 5.91
27 A-8 J1PXJ7 8/15/12 0.196 ___9.60 __ __ 33.1 __ __ 32.3 0.9 ___4.1 __ ___ 3.97 ______ 26.6 4.42 2.17 __

28 A-9 J1PXJ8 8/15/12 0.212 __ __ 9.61 ______ 47.9 ______ 42.9 1.1 ___0.9 __ 0.84 ______ 7.3 1.64 1.64 __

29 A-10 J1PXJ9 8/15/12 0.980 ___10.3 ______ 31.4 ___32.4 1.4 ___1.4 __ ___ 1.28 ______ 16.2 _______ 9.42 3.87 __

301 A-12 J1PXK1 18/15/12 0.204 8.42 _ _ 44.0 __ __ 34.9 _______ 14.3 ____ 10.4 9.91 ___ 0 ______ 3.25 1.92 __

31 Statistical Computations

32 Molybdenum Nickel Vanadium Zinc Chloride Nitrogen in Nitrate a Nitrogen in Nitrite and Sulfate Benzo(a)anthracene Benzr~prn
____________________________________________Nitrate

Lredtse(nw 0,Lredtse(ntl0,Large data set i 1010 Large data set (n >110 Large data set (n 10), Large data set (n 1 ) s ag at e n l0,Lrg aasti 2l0), Large data set (n 1l0),Lagc
lognrmor ndnrmllLrgadaa stonrm0)aLagedatlstgnor1), Lare atased(nn1),m)al areldtaset(nr10alueaargddtaoet(na10, lgnomananrnrmallgn nma dannnomama onomalan noma33 95% UCL based on ditiuinreetd. s use MTCAStat lognormal use MTCAStat lognormal use MTCAStaI lognormal aitiuinreetd s MTCAStat lognormal use MTCAStat lognormal distribution rejected, use distribution rejected, use distributinrjctd s

distribu tionrjctes distribution distribution. distribution distribu itionrjct, s distribution. distribution s-statistic. zsaitc

34 _ _ _ 12 12 12 12 12 12 12 12 12 12
35 % <Detection limit 8% 0% 0% 00 0% 0% 0% 0% __133%3%

36 Mean 0.358 i 9.87 42.8 37. 18.0 5.2 5.7139 h13.4 fi 8.23
37 Standard deviation 0.217 1-67 11.7 5.91 36.9 7.1 6.96 264 ___[31.5 19.4

38 95% UCL on mean 0.461 10.8 50.5 40. 35. 31.2 22.3 264 __[____ 28.4 - 17.4
39 Maximum value 0.434 12.9 62.8 45.12 25.3 250937 [ ___ 113 69.

Most Stringent Cleanup Limit for
40 nonradionuclide and RAG type 8 19.1 85.1 67.8 25000 1000 1000 25000 15 ug/kg GW and River 15 ug/kg Wad ie

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

The data set meets the 3 Becaus b ackrud (191 Becauw b ackrud (851 Because all values are The data set meets the 3- Tedtstmesth3-atThe data set meets the 3. The data set meets the 3- be derfored. edtawl be pefored.Tedte
.5apartestt criteriawhwhen low belowoubackgroundlw (67.8oupart85testlcriteriaounwhen.8part test rcriteriaen whenapartettests criteriat whentesetrimeetswthe p3-paest testrimeets bthee3-part. htesttcriteriao

45 WC1330Cmlac- gk)teWC1330m/g h WAC 173-340 test criteria when compared stmeste3pr etmesI
Coplane!ared to the most mg/kg) tes AC 17334 mg/kg) tes AC 17334 mg/kg) the WAC 173-340 compared to the most to the most stringent RAG. compared to the most compared to the most ciei hncmae o we

singen RAG. required. required. 3-part test is not required, stringent RAG. stringent RAG. stringent RAG, the direct exposure RAG. ,directexoueRG

Acronyms and qualifiers are defined on sheet 3.
'Nitrate has been converted to nitrogen in nitrate

Remaining Sites Verifcation Package for the 100-D-66, 116-DR-5 Outfall Spillwa-V Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
Washington Closure HanfordDae1,0,2 acNoOID-AV49RvN. 0

Originator .D.Skle ~ate1/21 ac o iO-AV49Rv o
Prjc,0- FiS4eR~ito o o 45 Checked N. K. Schiffern vADate 10/02/12

Project~~hee No. 9,U~~ ofb 23 165
10-D6 SatsiclCacuaios Subject 100-D-66 Waste Site Cleanup Verification 95% UCL Calculations SheeNo ___f_2

Verification Data - Excavation __________

1 Sample Sample Sample Benzo(b)fluoraflthefle Benzo(ghl)perylene Fluoranthene lndeno(1,2,3-cd)pyrene Naphthalene Pyrene

2 Area Number Date ug1kg Q PQL uglkg Q PQL ugk Q PQ'L -uglkg- 0 PQL u 1k g Q PQL uglkg Q PQL

3 A-1i1 J1PXK0 8/15/12 3.42 IU 3.42 3.42 U 3.42 1.92 J 3.42 3.42 U 3.427 1.39 J 3.42 2.09 J 3.42

4 Duplicate of JIPXK21 8/15/12 3.43 U 3.43 3.43 U 3.43 1.19 J 3.43 3.43 U 3.43 3.43 U 3.43 1.24 J 3.43
J 1PXKO

5 A-i J1PXJO 8/15/12 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51

6 A-2 J1PXJ1 8115/12 5.84 3.33 5.76 3.33 11.5 _ 3.33 6.52 _ 3.33 8.94 ___ 3.33 9.94 3.33

7 A-3 J1PXJ2 5115/12 58.6 3.34 47.2 3.34 155 3.Y34 3.3 _ 3.34 119 _ 3.34 -- 132 3.34

8 A-4 J1PXJ3 8/15/12 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 - U 3.27

9 A-5 J1IPXJ4 8/15/12 3.34 U 3.34 3.34 U 3.34 10.4 3.34 3.34 U 3.34 1.97 J 3.3 0.970 J 3.34

10 A-6 J1PXJ5 8/15/12 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28

11 A-7 J1PXJ6 8/15/12 7.05 3.45 5.7 7 3.45 10.1 3.45 3.82 3.45 4.86 _ 3.45 10.1 3.45

12 A-8 J1PXJ7 8/15/12 2.40 J 3.33 2.34 J .3 5.24 3.33 3.33 U 3.33 4.71 1 __ 3.33 5.04 __ 3.33

13 A- 1X8 81/2 32 .8 32 .83.28 U 328 1.35 J 3.28 3. -28 - U 3.28 3.28 U 3.28

14 A-10 JI1PXJ9 8/15/12 6.45 3.-30 -64 .0 1. .3 27 .0 1. 3.30 13.0 __ 3.30

15 A-12 JIPXK1 18/15/12 1.67 J 3.33 1.67 J1.3 3.10 J 13.33 11.58 J 3.33 13.313 U 13.33 2.85 J 3.33

16 Statistical Computation Input Data____________________

17 Sml ape sample Benzo(b)fluoranthene Benzo(ghi)perylene Fluoranthene lndeno(1,2,3-cd)pyrene Naphthalene Prn

18 Area Number Date ugelkg ug/kg ugtkg uglkg u kg uglkg____

19 A-li J1PXO 8/15/12 1.71 1.71 1.56 1.71 1.55 1.67
Ji1PXK2 I__ I__I

20 A-1 J1PXJO 8/15/12- 1.76 1.76 1.76 1.76 1.76 ___1.76 ___

21 A-2 J1PXJ1 8/15/12 5.84 5.76 11.5 ___6.52 8.94 9.94

22 A-3 J1PXJ2 8/15/12 58.6 47.2 155 35.3 119 132

23 A-4 J1PXJ3 8/15112 1.64 1.64 _ _ 1.64 1.64 -- 1.64 1.64

24 A-5 J 1PXJ4 8/15/12 1.67 1.67 10.4 1.67 1.97 0.970

25 A-6 JIPXJ5 8/15/12 1.64 1.64 1.64 1.64 1.41.64

26 A-7 J 1PXJ6 8/15/12 7.05 ____ 5.77 10.1 3.82 4.610.1____

27 A8 JJPXJ7 8/15/12 2.40 ____ 2.34 _ _ 5.24 1.67 4.15.04

28 A9 J1PXJ8 8/-15/12- 1.64 ____ 1.64 1.64 1__ 135 1.64 1.64

29 A- J1PXJ9 8/15/12 6.45 6.51. __27 __12.4 13.0

30 A-2 JiPXKi 815/12-T 1.67 1 j 1.67 ____ 3.10 1 11.58 1 1.67 2.85

31 Statistical Computations 
___________

321 - I L~enL(nn[1 Fluoranthene ilndeno(1 .2.3-cd)pvrene T Naphthalene fPyrene
Large data set (n 10), Large data set (n 1l0), Large data set (n 1l0), Large data set (n 1:l0), Large data set (n 10), Large data set (n 1 0),

33 95% UCL based on lognormal and normal lognormal and normal lognormal and normal lognormal and normal lognormal and normal lognormal and normal
distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use distribution rejected, use

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

34 N 12 ___12 12 12 12 12

35 % < Detection limit 50% ___50% 33% 50% 42% 33%

36 Mea 7.676.60 18.1 5.2____ 13.5 15.2

37 Standard deviation 16.2 _______ 12.9 43.3 9.62 ___ 33.4 ____ 37.0

38 95% UCL on mean 15.4 _______ 12.7 38.7 9.69 29.3 ____ 3.

39 Maximum value 58.6 ____ 47.2 155 35.3 ____ 119 ____ 132

Most Stringent Cleanup Limit for
40 nonradlonuclide and RAG type 15 GW and River 48000 18000 330 GW and River 16000 48000

(ug/kg) Protection GW Protection River Protectioni Protection GW Protection GW Protection

41 WAC 173-340 3-PART TEST
1.-O 1.101 ('I >' Clenupn imt VFI N NO NO NO NO

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

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

A detailed assessment
will be performed. The The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3- The data set meets the 3-part

45 WC 13-34 Copliace? data set meets the 3-part part test criteria when part test criteria when part test criteria when part test criteria when test criteria when compared

45 WC 7-30Copiactest criteria when compared to the most compared to the most compared to the most compared to the most to the most stringent RAG.
compared to the direct stringent RAG. stringent RAG. stringent RAG. stringent RAG.

exposure RAG. ___________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste SiteD1



Attachment to Waste Site Reclassification Form 2012-087 Rv

Washnato ClsureHanMAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator J. 0. Skoglie Date 10/02/12 CaIc. No. 0OOD-CA-VO479 Rev.N.0
Project 100-0 Field Reniediation Job No. 14655 Checked N. K. Schiffern I ae 1121

Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet N. 102
1 100-D-66 Maximum Calculations
2 Verification Data - Excavation __________

3 Sample Sample Sample Hexavalent Chromium Mercury Acenaphthene Acenaphthylene Antliracene Benzo(k)fluoranthene Chrysene Dibenz(a,h)anthracene Phenanthrene
4 Area Number Date mgk 0 PQL mg/kg Q PQL uglkg Q PQL ucglkg Q PQL uglkg Q PQL ug/kg Q PQL uglkg Q PQL uglkg Q IPQL uglkg Q PQL
5 A-11 J1PXKO 8/15/12 0.34 B 0.21 0.0284 U 0.0284 3.42 U 3.42 3.42 U 3.42 3.42 U 3.42 3.42 U 3.42 15.0 U 3.42 3.42 U 3.42 3.42 U 3.42
6 Duplicate of J1PXK2 8/15/12 0.43 B 0.21 0.0282 U 0.0282 3.43 U 3.43 3.43 U 3.43 3.43 U 3.43 3.43 U 3.43 15.0 U 3.43 3.43 U 3.43 3.43 U 3.43J1PXKO ____

7 A-i J1PXJO 8/15/12 0.21 U1 0.21 0.0297 U 0.0297 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51 3.51 U 3.51
8 A-2 J1PXJ1 8/15/12 0.20 U1 0.20 0.0244 U 0.0244 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 2.60 J 3.33 7.22 3.33 3.33 U 3.33 3.17 J 3.33

9 A-3 J1PXJ2 8/15/12 0.20 U1 0.20 0.0260 U 0.0260 3.34 U 3.34 10.9 3.34 10.8 3.34 128.9 3.34 111133167 3.34 46.9 13.34
10 A-4 J1PXJ3 8/15/12 0.20 U 0.20 0.0275 U 0.0275 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27 3.27 U 3.27
11 A-5 J1PXJ4 8/15/12 0.20 U 0.20 0.0268 U 0.0268 3.34 U 3.34 3.34 U 3.34 9.80 3.34 3.34 U 3.34 15.0 U 3.34 3.34 U 3.34 3.34 U 3.34
12 A-6 J1PXJ5 8/15/12 0.20 U 0.20 0.0251 U 0.0251 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28
13 A-7 J1PXJ6 8/15/12 0.26 B 0.21 0.274 0.0300 15.1 3.45 44.5 3.45 3.45 U 3.45 2.90 J 3.45 7.53 3.45 3.45 U 3.45 1.52 1 3.45
14 A-8 J1PXJ7 8/15/12 10.20 U 0.20 0.0383 0.0252 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 1.15 J 3.33 15.0 U 3.33 3.33 U 3.33 1.52 J 3.33
15 A-9 J1PXJ8 8/15/12: -0.20 U 0.20 0.0267 U 0.0267 3.28 U 13.28 22.1 3.28 3.28 1U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 1U 3.28
16 A-10 J1PXJ9 8/15/12 0.20 U 0.20 0.0440 0.0257 19.0 13.30 3.30 U 13.30 3.30 1U 3.30 2.53 J 3.30 8.12 3.30 13.30 U 3.30 2.41 J 3.3017 A-12 J1PXK1 8/15/12 0.20 U1 0.20 0.0274 U 0.027 2.11 3.33 3.33 1U 13.33 3.33 U 13.33 3.3.33 .3 15. U 3.33 3.3 U 3.3 333 U 33
18 Statistical Computations______ 

_______________

19 Hexavalent Chromium Mercury Acenaphthene Acenaphthylene Anthracene Benzo(k)fluoranthene Chrysene Dibenz(a,h)anthracene Phenanthrene

20 % < Detection limit 83%75%75 83 5% -- 7--. --792
21 Maximum value 043 027 445 " 10.::I:: 289il .7 6.

Most Stringent Cleanup Limit for 960 60 400100 24000022 nonradionuclide and RAG type 2 0.33 GW and River ug/kg ug/kg ug/kg 15 ug/kg GW and River u/g River 30 ug/kg GW and River gk(mglkg) unless stated otherwise River Protection Protection GW Protection GW Protection GW Protection Protection Protection Protection GW Protection
23 3-PART TEST
24 Maximum > Cleanup Limit? NO NA NO NO NO YES YES NO NO
25 > 10% above Cleanup Limit? NO NA NO NO NO NO NO NO NO
26 Any sample > 2X Cleanup Limit? NO NA NO NO NO NO NO NO NO

Becase al vluesareA detailed assessment A detailed assessment
27Th 3-atTsdopineata est riteri whe3 eo background (0.33 Te data set meets the 3 The data set meets the 3 The data set meets the 3 will be performed. The will be performed. The The data set meets the 3- The dlata set meets the 3

27 3Par Tet Cmplince pat tst citeia hen mg/kg) the WAC 173-340 part test criteria when part test criteria when part test criteria when data set meets the 3-part data set meets the 3-part part test criteria when part test criteria whencompared to the most 3-atts snt compared to the most compared to the most compared to the most test criteria when test criteria when compared to the most compared to the most
stringent RAG. 3prtesisrnot stringent RAG. stringent RAG. stringent RAG. compared to the direct compared to the direct stringent RAG. stringent RAG.

exposure RAG. exposure RAG.
Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 2012-087 Rv

Washin-gton Closure HanfordCACLTOSHE Dae1/22 acNoOID--V49RvN. 0
Originator Job No. 14655i Chce NG.Qcif Date 10/02/12.No 10-C-07 Rv o

Project 1 00-D Field Reftediation JobeNo 1465 11ce~j~~ifeg.1 oft 1021
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations SetN.1 f2

1 100-D-66 Statistical Calculations
2 Verification Data - Waste Staging Area Fo otprints _ Total____beta-_

3 Sample Sample Sample Carbon-14 Cesium-137 Cobatt-60 Europium-I 52 Europium-i 54 Nickel-63 radiostrontium Uranium-2331234  Uranim-8(AA

4 Area Number Date plg Q MDA pCilg Q IMDA pCilg 0 MDA pCilg 0 MDA pCi/g Q MDA pCi/g IQ MDA pCIlg _Q MDA Cu/ Q MDA pCilg Q MD

5 B-8 J1PXLO 8/16/12 1.00 ___ 0.872 0.007 U 0.007 0.00_U 0.007 0.021 U 0.021 0.026 U 0.026 -0.359 U 2.97 0.021 U 0.243 0.530 0.270 0A4950.7

6 ulct f J 1PXL5 8/16/12 0.131 U 0.827 0.021 U 0.021 0.024 U 0.024 0.056 U 0.056 0.083 U 0.083 1.30 U 3.12 0.392 0.229 0.561 0.195 0.5360.5

7 B-i JlPXK31 8/16/12 0.368 U 0.906 0.020 U 0.020 0.018 U 0.018 0.05-6 U 0056 0. 071 U 0.071 --0.15 9 U 2.97 0.150 U 0.260 0.614 0.214 0.642024

8 B-2 J 1PXK4 8/16/12 1.04 0900 06.-048 _U 0.048 0.045 U 0.045 0.124 U 0.124 0.170 U 0.170 0.197 U 2.93 0.029 U 0.250 0.647 0.381 0.6470.8

9 B-3 J1IPXK5 8/16/12 1.03 0.938 0.160 0.021 0.041 U 0.041 0.442 0.061 0.080 U 0.080 1.88 U 2.98 -0.082 U 0.263 0.303 0.257 0.538025

10 B-4 J IPXK6 8/16/12 1.26 0.886 0.021 U 0.021 0.021 U 0.021 0.048 U 0.048 0.071 U 0.071 -0.250 U 3.10 -0.020 U 0.259 0.457 0.184 0.337018

11 B-5 JiPXK7 8/16/12 1.05 0.896 0.016 0.005 0.006 U 0.006 0.018 U 0.018 0.021 U 0.021 -0.245 U 3.05 0.046 U 0.260 0.128 U 0.244 0.606 __ .4

12 B-6 J IPXK8 -8/16/12 1.33 076.841 0.141 0.036 0.031 U 0.031 0.108 0.067 0.102 U 0.102 0.285 U 3.04 -0.018 U 0.233 0.578 0.276 0.325 __ .7

13 B-7 J1PXK9[ 8/16/12 0.952 _ _ 0.931 0.336 0.016 0.014 U 0.014 0.213 0.04 0.048 U 0.048 1.04 U 3.11 0.009 U 0.239 0.421 0.322 0.631032

14 B-9 J1PXLi 
.3 .2 :3 : _ -i - .2 

8/16/12 0.211 U 0.886 0.403 -6_ .010 0.033 0.008 0400.023 0.3f.2 .131 .2 0.249 0.698 0.267 0.732026

15 BJj J1PXL2 8/1T/ 12 0.3 26 U 0.927 0.037 0.013 0.010 U 0.010 0.030 U 0.030 0.033 U 0.033 0.779 U 3.23 0.091 U 0.270 0.440 0.211 0.716021

161 B-1I J 1PXL3 8/16/12 4.12 0.877 0.037 0.007 0.008 U 0.008 0.029 0.021 0.028 U 0.028 -0.738 U 3.06 -0.,008 U 0.62 0.513 0.231 0.332023

171 B-12 J 1PXL4 8/16/12 0.287 U 10.900 10.698 0.040 0.032 U 0.032 0.340 0.102 0.100 U 0.100 0.759 U 3.15 0.1 6_ U 0.234 0.505 0.176 0.413 __ .7

18 Statistical Computation Input Data__________

19 Sample Sample SapeCarbon-14 Cesium-I 37 Cobalt-60 Europium-I 52 Europium-I 54 Nickel-63 Total beta Uranium-2331234 Uranim28 AA

20 Area Number Date ___ pcilg pCi/ ___pilg pCi~g pci/g pilg ____ pilg ____ pilg ___ pCilg ___

21 B-8 J X0 8/16/12 0.566 0.007 0.008 0.019 0.027 0.471 0.25 7 0.546 0.516

22 B-I J 1PXK3 8/16/12 0.368 0.010 0.009 0.028 0.036 -0.159 -0.130 ____ 0.614 0.642____

23 B-2 JIPXK4 8/16/12 1.04 0.024 0.023- - 0.062 0.085 0.197 ____ 0.125 0.647- - 0.647

24 B-3 J IPXK5 8/16/12 1.03 ____ 0.160 0.021 0.442 0.040 1.88 ___ 0.132 ____ 0.303 0. 538

25 B-4 J1PXK6 j8/16/12 1.26 __ __ 0.011 0.011 0.024 0.036 -0.250 --6_ .-130 -0.45-7 0.337,

26 B-5 ii1PXK7 18/16/12 1.05 _ _ 0.016 0.003 0.009 0.011 -0.245 ____ 0.130 0.122 0.606(___

27 B-6 JIPXK81 8/16/12 ; 1.3 __ _ 0.1411 1____ 0.016 ___0.108 ___0.051 __ __ 0.285 ___ ___ 0.117 __ __ 0.578 ____ 0.325

I0j4136; 0.007 0.213 0.0241.04 0.120 0.421 0.631

29 B-9 JiPXL1 8/16/12 0.211 _ _ _j 0.403 __ _ 0031.8 _]_ 0.033j.3 n_ __9r 012 I.9 U.f, ~ _

30 B-10 J 1PXL2 8/16/12 0.326 __ __ 0.037 J_ _____ 0.005 6-_ ___ .0 15 _______ 0.017 __ __ 0.779 ___ _ __6 013-5 0.644-0 .I0.716

31 B-1l1 JlPXL3 8/16/12 4.12 __ __ 0.037 _ _ 0.004 __ __ 0.029 0.014 __ __ -0.738 __ ___ 0110.513- - 0.332:

'32 B-12 J 1 PXL4 8/16/12 0.287 - _ _ 0.698 _ _ 0.016 0.340 0.050 0.759 ___0.117 0.505 l.1

33 Statistical Computations__________

34 Carbon-I14 Cesium-137 Cobalt-60 Europium-i 52 Europium-I 54 Nickel-63 Total beta Uranium-2331234 1Uranu-3(AA

Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Use Radionuclide data set. Rdionclide data set. Use Radionuclide data set. Radionuclide data set. Use Radiouiddaast

35 95% UCL based on Use nonparametnic z- Use nonparametric z- Use nonparametric z- nonparametric z-statistic. Use nonparametric z- nonparametric z-statistic. Use nonparametric z- nonparametric z-statistic. Use nnaaercz

statistic. ____ statistic. ____ ____statistic. ____ ________statistic. _____ ____statistic.____sastc

36 N 12 __ _ _ 12 12 __12 12 12 __ _ _ 12 _ _ 12 __12 _

37 % < Detection limit 330/o ____ 33% 92% ___50% 92% 92% __ ___ 92% ____ 8% ___0% _ __

38 Mean 1.04 ___0.157 0.013 ___0.147 0.035 0.611 -__ 0.137 ____ 0.487 ___0.536

391 Standard deviation 1.05- - -____ 0.217 _ _ 0.009 ______ 0.177 0.020 1.10 _ _ __ 0.038 _ _ 0.158 __ __ 0.151

401 Z-statistic 1.64 __ .4___ 1.64 __ __ 1.64 1.6 1.64 __ ___ 1.64 _ _ 1.64 __ __ 1.64, __

411 95% UCL on mean 1.54 _ __ j0.260 ___J00 7 102 4uu' . _________ 0562 0.6C___

42 Maximum valuel 4.12 ___ ___ .698 
0.72___ J08jJ 010 .1 _______ ___3 .9 ___

Remaining Sites Verification Package for the I100-D-66, 116-DR-S Outfall Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-087 
Rv

CALCULATION SHEET

Wa h n t n C o u e H n ooriginator J. 0. Skoglie ' eDate 10/02/12 Cac. No. OlOO-CA-V 479 Rev. No. 0

Project 100-D Field Re ediation Job No. 14655 Checked N. K. Schiffern VY)Date 10/02/12

Subject I100-D-66 Waste Site Cleanup Verification 95% UCL Calculations 
Sheet No. 12 of 23

100-D-66 Statistical Calculations
Verification Data - Waste saging Area Footprints __________

1 Sample Sample Sample Arsenic - Barium B___ IlumBroCdiu______CbltCoprea_

2 Area Number Date m/kg 0 PQIL mg/kg Q PQL k Q PL k QPL mg/kQ Q m /k QI PQL mg/kg- (Q PQL m /k Q PQ 1gkg Q PQL 1kPQL

3 B-8 J 1PXLO 8/16/12 2.77 0.920 69.7 0.460 0.227 0.8 1. 73 BD.4 .773 B 0.184 10.6 0.184 4.28 - 1.84 11.6 0.920 2.69 0.460 221 46

4 ulcaeo J 1PXL5 8/16/12 2.70 0,972 49.1 0.8 020.14 .78 BD.4 .811 B 0.194 11.3 0.194 4.45 1.94 10.4 0.972 2.7 0486 227 48

J1PXLO--

B-i JiPXK3 8/16/12 3.73 0.850 592045 026 __ .7 .2 B .0 00807 B 0.170 15.2 N 0.1 70 5.62 1.70 12.9 0.850 3.3 0.2 2642

6 -2 1iPXK4 8/16/12 2.55 0.940+ 49.53 040 190.6 089 B 188 .0675 B 0.188 11.3 0.188 4.90 1.88 10.6 0.4 .40470 2247

7 B3 JPXK 8/6/1 2.6 0946 60.8 0.473 0.203 0.189 0.71 1 B 1.89 0.93 B 019 1.1.8 .18 10 0.4 2.821 0473 2247

8 B-4 J1IPXK6 8/16/12 2.64 0.927 48.8 0.464 0.193 ___ 0.185 076 B 1.85 0.0664 B1018 10.1 0.185 481.5 16092 251.44 23246

9- B-5 Ji1PXK7 8/16/12_ 2.80 0-967 47.8 ___ 0.483 0.202 - 0.193 0.722 B 1.3 0.0749 1B IF0.193 11.4 0.193 .11.3 98096 263.43 28.3

10 B-6 J 1PXK8 8/16/12 2.i 14 -0.852 51.5 ___ 0.426 0.206 _ 0.170 0.752 B 1.0 0.0980T B 0.170 10.7 0.73.217125085 .1046 2842

11 B-7 J1 PXK9 8/16/12 2.28 0.936 55.8 0.468 0.251 0.187 0.955 B 1.7 0.0705 B .10.187 12. 0.8 .918 20093 .2048 2946

12 B-9 J1PXLI 8/16/12 4.10 0.8U1..9 0.303 ___ 0.197 1.41 B 1.7 012 B 017 1. .9 .51.7 1. .8 .2044 2049

13 B- J1 PXL2 8/112 2.1 0.964 61.0 0.42 60260 ___ 0.193 1.31 B 1.93 10.0673 1B 0.3 854.13 69193 53094 328.82 95.2

14- B-li JlPXL31 8/16/12 2.00.851 53.6 0.426 0.3 __ 0.170 12 B 1.0 .66 B 017 94010 585.0 35.51 2.2046 56.6

15 B-2 iPL4 8/6/2 .6 097 6. 0.487_ 0.316 0.195 10.910 Bo 1.5 0041B015 1. 0. 195 5.26 1.95 112.9 094 3.64 0.487 2948

16 Statistical Coin utation Input Data ___________

17' Sample Sample Sample Arsenic Barium BerylliumBonCamuCh 
mimoblCperLd

18 Area Number Date ____gk. qk qigm/gM km k-

19 B-8 J 1PXLO/ 8/16/12 2.74594024120.7210437102742
JIPXL5 __ _ 

1.20.87_52_.2_1.93352

20 B-I J 1PXK3 8/16/121 3.73 59.2_ 0.226___

2137 
1- 

J2XK 8/612 2507_ _ 
_ _

23 2.54 49.3K 8/16/1 2.649 
0.0675 11.3 4.0 0.25

24~27 B-S7 JIXK 8/61 2.80 
95_______

25M - J1PXK8 8/16/12 21 ___ __

26 B-3 J1IPXK9 816/12 2.28 608020 .71002 1. .9 10 .22

27 B-4 J 1PXKi 81612 2.41 4880.9 
00641.148_ 

1.

2 -0 J1PXL2 8/16/12 2.41 47. 020 
4 8

29 B-9i J1PXL3 8/16/12 2.07 .303140. 21.86 5142!

301 B-12 J 1PX4 8/1612 2.64 1- 036 --. 1 001-

3 1 S ta tistic a l C o m p u ta tio n s A rs ni_ B a iuB o o nC a miu__ 
_ _ _ _ _ob 

ate a

32 
___________

Large dtdata t(set1(n ' 10). dLarget datal set arne 10),seLarge1 dataarsetatanst 10), use, Largedadatat set (n) La10),atLarge(ndata),seteLange10)asLarge data0),setge(nat 10),( Large adatadtsetetnn 10)), use

339%UL ae n lognormal and normal Lare dTata st (onora u)sLre dTata st lonora u1) sLre dTat set no10) lognormal and normal MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal ITAttlonra

ditiuinrjce, use diCstationra u s Atationora u stAibationra distribution rejected, use distribution. distribution distribution. distribution,.itiuin

33 5%UC bse o zdstribu tionr cted us dstibtin dstibtin dstibtin

341 21 21 212 12 12 1

35 % < Detection limit 0% 0%0/ %0 %0%4 0% 0% 0

36 Ma =2757302300811955.41 
12.3 3.0025

37 Standard deviation 0.585 760.48.27.161.20.755 
1.58 0.489 23.

38 95% UCL on mean 304 
5.8384 13.2 3.2726

39 Maximum value 4.10 71.9_ 
6.981730.0 1. 15.3 4.0229

Most Stringent Cleanup Limit for

40 nonradionuclide and RAG type 20 DE, GW & 200 1.51 GW & River 320 0.81 GW & River 18.5 GW & River 15.7 22.0 10.2 GW & River 52 G ie

(mg/kg River Protection GW Protection Protection GW Protection Protection Protection GW Protection River Protection __________ ion__

41 WAC 173-340 3-PART TESTNAANAA
42 95% UCL > Cleanup Limit? NA NAN ON ANA NA NA N

43 > 10% above Cleanup Limit? NANAANOANAANAA
44_nysapl_>2XClanp____N _NNNN 

N NA NA NA N

44cus Any sample ar 2Xcus Clenu Limit? NAe Becauseallvaluesare 
Because all values are Because al values are Because all values areBeasalvlusrebo

below ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~eo background (10.2 backroun (512run mg/kg the 
akrud(.1beo 

akrud(57 rIwbcgon 2 0blwbcgon 1.

belw bckgoud (.5 elo bckgoun (32 elo bakgoun (151 part test criteria when below background (0.81 background (18.5 mg/kg) the mg/kg th WAC 173-340 mg/ kg on th(WC 27330 3-ar es s o

45 W A C 173-340 C om pliance? m g/kg) the W A C 173-340 m g/kg) the W A C 173-340 m g/kg) the W A C 173 340 c m a e o t e m s m g/kg) the W A C 173-340 W ACkg 173 34 3-par te t i1-p r7et3sn t3- a t t-3i4o0eq i e .ie u r d

3-pant test is not 3-part test is not 3-part test is not srnetRG 3-part test is not required.tes i notreuedrqie.

required. required. required.reuedrqie.

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Vertfication Package for the 100-D-66, 116-DR-S Outfall Spiliway Waste SiteD1



Attachment to Waste Site Reclassification Form 2012-087 Rv

Washington Closure Hanford OiiaorIDI CALCULATION SHEET

Pjec 10DFIdR~ito Date 10/02/12 Catc. No. OlOOD-CA-VO479 Rev. No. 0Prjc 0INJob No. 14655 Checked N. K. Schffem Date 1 0/02/1210D6SttsiaCacltos Subject.1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 13 of23
Verification Data - Waste Saging Area Footprints __________

I t i 
Nitrogen in Nitrite and

I Sample Sample Sample Molybdenum Nickel Vanadium Zinc Chioride Nitrogen in Nitrate NtaeSulfate Benzo(a)anthracene Benzoc~lornhn2 Area Number Date mg/ka Q PQL mglk9 Q PQL mlkg Q PQIL -mg/kg Q PQL m/kg Q -PQL mglkg Nitrm/ aQtQeg/gQ PQ gkg) QL u/g Q3. B-8 J 1PXLO 8/16/12 0.286 B 1.84 9.41 3.68 36.2 2.30 30.1 9.20 4.1 B 1.0 1.8 0.2 1.28 01 . . .3 U 33 .3 U 334 Duplicate of- -0.0 65 - 10 33 U 333.3J1PXLO J 1PXL5 8/16/12 0.233 B 1.94 9.78 3.89 35.9 2.43 29.7 9.72 1.0 B 1.0 1.2 0.2 0.97 0.10 4.1 B 1'0 3.16 U 3.16 3.16 U 315 B-i J1PXK3 816/12 0.55 B 1.7 14.2 3.4086 42.2 2.2 3. .0 93 0. 2202 12.2 D 05 8910.9 3.28 U 3.28 3.28 U32-T- 1 X 4 81 / 2 034 .8 98 . 6 4 . 2.35 32.0 9.40 1.8 B 0.9 2.6 02 1-i34 D 0620 2:70 - 0.9 3.29 U 329- 329 U327 - 1X5 81/2 037B 18 .9__ .79 43.4 _ 2.37 33.8 9.46 1.3 B 1.0 1.1 0.2 1.01 0.10 13.0 1.0 5.00 JD 6.49 4.81 JO 648 B-4 J1PXK6 8/16/12 0.473 B 1.85 9.40 3.71 39.7 2.32 30.6 9.27 2.-B1.0 2.4 0.2 2.06 0.10 38.4 1.0 1.01 J 3.26 3.26 U 329 B-5 J1PXK7 8/16/12- 0.34-7 B 1.i 93 9.,51 3.-87 -39._6 _ 2.42 30.6 ___ 9.67 2.5 B 1.0 1.6 0.2 1.91 0.10 60.4 1.0 3.32 U 3.32 3.32 U 3310 8- 1P K8 81612 033 B 170 9.43.1 86 __ .1 3. - _ 8.52 1.1 B 1.0 3.2 0.2 3.12 ___1 0.09 9.6 1.0 3.47 330 2.66J3.11 ___.7 JIPXK9 8/16/12 0.298 B 1.87 9.18 _ 3.74 42.3 _ 2.34 33.8 _ ---4936 2.0 B 1.0 4.4 0.2 4.1 -f-01 15. 1. 1.4--i.2- .2 32
12 B-9 J1PXL1 8/16/12 0.345 B 1.97 10.5 3.95 52.5 ___2.47 43.5 ___ 9.87 3.2 B 1.0 11.6 0.2 11.1 D 0.19 *25.7 1.0 1.40 -J 3.3 1.02 J 3313 B-1 J 1PXL2 8/16/12 0.368 B 1.93 89.07.6 5. __ 24 3. __ 96 . . . 0.2 705 + 0.10 33.9 .0 14.5 ___ 3.32 1 10.4 _ _ _

14 ~ 8-1 JPXL3 81/2 039 B .7 8973.40 55.1 2.13 37.9 ___ 8.51 8.7 1. 420.2 1. .7 3. . .233 .23315 B1 JPL 8/16/12 0.310 B 1. 95 9.36 13.90 1 38.5 2.44 36.4 19.74 -7.2 10 9.9 10.2 8.69 __ 0.10 -35.1 1.0 5.61 33 .1[3316.Statistical Compuvtation Input Data 
3.34____________17 Sample Sample Sampe Molybdenum Nickel Vanadium Zinc Chloride Nitrogen in Nitrates Nitrogen in Nitrite and Sulfate Benzo(a)anthracene Benzo~bfurnhn18 Area Number Date- mg/k9 - mg/lkj ____If/l5k__ mglkg___ mg/k___ gk ___l___u~~ gkg _____Nirat19 I- JPXLO/ -___ _______kl u/k19 B8 J1PXL5 8/16/12 0.260 9.60 36.1 29.9 2.6 1.5 1.13 5.3 1.62 1.6220 B-1 J1IPXK3 8/16/12 06.3-55 1.42234.7 _ ___ 9.3 -- f 2.-2 1-2.2 89.1 1.64 1.642 B2 PX4 81/2 0.345 9.86 40.3 _32.0 1.8 2.6 13.4 27.0 1.65 1.65 __ ___

22 8-3 J 1PXK5 8/16/12 0.317 8-.79 ___43.4 33.8 1.3 1.1 1.01-l - 1--3.0 5.00 4.8123 8-4 J 1PXK6 8/16/12-- 0.473 _ 9.40 39.7 ___ 30.6 2.1 -___ 2.4 2.06 38.4 1.01 1.63 __24J I- JPXK7 8/16/12 0.347 9.13. 062.5 __ 1.6 1.91 6. .6162 8- JIX8 8/16/12 0.338 9.44 -48.6 35.1 1.1 3.2 3.12 9. 3426- B-7 J1PX K9 8/61 .9 ___ 91 __ ___ 3 33.8 2.0 44 _ __ ____ 417 155--_ 10 1.6527 89 JPL 8/6/12 0.345 __ __ 10.5 52.5 43.5 3.2 11.61.127140.228 B-10 JI1PXL-2 8/16/12 0.368 
1__ -2 7___90-69 3187797053. 45_ 1.0429 B-11 J1 PXL3 .8/16/12 0.329 __ __ 8.97 55.1 37.9 8.7 ___14.2 14.36282 

_ .4
30 8-12 J1PXL4 18/16/12 0.310 __ __ 9.36 ____38.5 I ___36.4 7299869 

-___ 31 6 -- ___ 51 _______
31 Statistical Computations______________

32f Molybdenum Nickel Vanadium ] Zinc J Chloride Nitrogen in Nitrate Nitrogen in Nitrite and Sulfate IBenzo(a)anthracene IBenzoa~iornhn
LdIgetuia set n l u), Large data set (n 1i0),Lagdtast( 

w0) Lrec33 ~~~95% UICL based on lognormal and normal lognornmal and normal Large data set (n > 10), Large data set (n !!10), Large data set (n 10), Large data set (n :10), use Large data set (n 10,Large data set (n 10),lonraadnrml ogrditibto rjced s dsrbuinreetdueuse MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormallgnraadnoml onralndomlz-statistic. z-statistic. distribution, distribution, distribution distribution distribution distribution distribution rejected, use distributinrjctd s
121 1 2 212 12 12 1235%<Detection limit 00%0% 0%/ 0% 0% 0% - - 0% 33 50%Mean 0340 - 9.82 44635.1 4.2 6.1 6.65 32.4 3.90 3.3737Standard deviation 0.0510 1.45 -694 4.52 3.2 4.8 -5.04 2.5 4-03 2.843895% UCL on mean 0.365 -- 10.5 - - F 3-- -7.6 - 7.8 13.9 -17.4 63.4 5.8 4.72 _

39Maximum value 0.473 -1-4.2 --E6 ff _-43.5 -9.3 -14.2 -14.0 89.1 -14 5 Jj,, 10.4Most Stringent Cleanup Limit for40 nonradionuclide and RAG type 8 19.1 85.1 67.8 25000 1000 1000 25000 15 ug/kg GW and River 15 ug/kg G n ie(mg1kg unless stated otherwise GW Protection GW Protectin GW Protection River Protection GW Protection1 GW Protection GW Protection GW Poeto Protection Protection41 WAC 173-340 3-PART TEST1
42 95% UCL > Cleanup Limit? NO NA - NA NA NA NO NO NA NO N43 > 10% above Cleanup Limit? -No NA NA NA NNONO N O4N44 Any sample > 2X Cleanup Limt NO NA t NA NA NNOONANO jN

The data set meets the 3. becaus ballkvaues are. becaus ballkvaues are. Because all values are Because all values are Tedtstmesth -a The data set meets the 3. Because all values are The data set meets the 3. The data stmeste3
comA 1330 opiac? paredt crtri thens mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 blw background (67.8 below background (100 thes datea ewehe 3-mpard part test criteria when below background (237 part test criteria when part tescrtiawereouired. to reuied Jos 3-part te is no1euie3-partgkg te is no1eqied3o-h3ms4srngn0RG compared to the most mg/kg) the WAC 173-340 compared to the most compare otemsstringent RAG. 3-part test is not 3-part test is not mgk)teWC17-4ogk)th A7-4 te critesrinent omAed.

Acronyms and qualifiers are defined on sheet 3.______________ tngnRA. 3prtetinorqued srnetRG.tigntA.
8 Nitrate has been converted to nitrogen in nitrate

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site 
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Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
WahntnCoueHnod Originator J. 0. Skoglie Date 10/02/12 Calc. No. OlOOD-CA-VO479 Rev. No. 0Project 100-D Field Reb(Wiation Job No. 14655 Checked N. K. Sciffern Date 10/02/12

Subject 100-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 14 of 23100-D-66 Statistical Calculations
Verification Data - Waste Staging Area Footprints__________

1 Sample Sample Sample Benzo(ghl)perylene Chrysene Fluoranthene lndeno(1 ,2,3-cd)pyrene Pyrene
2 Area Number Date ug/kg Q PQL ug/kg Q PQL uglkg Q PQL ugk Q POL u/kg Q PQL
3 B-8 J 1PXLO 8/16/12 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33
4 Duplicate of J 1PXL5 8/16/12 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16

J1PXLO ___

5 B-1 J IPXK3 8/16/12 3.28 U 3.28 3.8 U 3.28 3.28 U 3.28 3.28 U 3.28 T3.28 U 3.28
6 8-2 JI1PXK4 8/16/12 3.29 u 3.29 3.29 U 3.29 3.29 U 3.29 3.29 U 3.29 3.29 U 3.29
7 8-3 JI1PXK5 8/16/12 4.06 JOD 6.49 5.44 1JD 6.49 16.7 D 6.49 2.53 JOD 6.49 8.95 D 6.49
8 B-4 J IPXK6 8/16/12 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26
9 8-5 J1IPXK7 8/16/12 3.32 U 3.32 0.863 J 3.32 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32

10 B-6 J1IPXK8 8/16/12 2.81- J 3.0 3.50 3.30 5.02 - 3.30 1.72 -J 3.30 --4.67 3.30
11 B-7 IJ1PXK9 18/16/12 3.29 U 3.29 0.973 J 3.29 1.47 J 3.29 1.52 J 3.29 1.04 J 3.29
12 8-9 JIPXL1 8/16/12 0.884 J 3.33 1.40 J 3.33 1.17 J 3.33 3.33 U 3.33 1.57 J 3.33
13 B-10 J 1PXL2 8/16/12 8.18 3.32 11.9 3.32 20.4 3.32 6.94 3.32 17.9 3.32
14 B-11 J 1PXL-3 8/16/12 5.84 3.33 6.26 3.33 12.4 3.33 6.18 3.33 9.97 3.33
15 B-12 J 1PXL4 8/16/12 3.34 3.34 6.28 13.34 .9.78 3.34 3.82 3.34 18.43 13.34
16 Statistical Corn utation Input Data ____________________

17 Sample Sample Sample Benzo(ghi)perylene Chrysene Fluoranthene lndeno(1,2,3-cd)pyrene Pyrene
18 Area Number Date ug/kg u~a/l____ up/kg ug/kg ____ug/kg

19 B-8 J1IPXLO/ 8/16/12 1.62 1.62 1.62 1.62 1.62
20 B-1 J 1PXK3 8/16/12 1.64 1.64 1.64 1.64 164
21 8-2 J1PXK4, 8/16/12 1.65 1.65 - 1.65 1.65 1.65
22 B-3 JlPXK51 8/16/12 4.06 5.44 16.7 2.53 8.95
23 B-4 J1PXK6 18/16/12 1.63 1.63 1.63 1.63 _____ 1.63
24 B-5 J 1PXK7 8/16/12 1.66 0.863 1.66 1.66 1.66
25 8-6 J IPXK8 8/16/12 2.81 3.50 5.02 1.72 46
26 B-7 J 1PXK9 8/16/12 1.65 ____ 0.973 1.47 1.52 1.04
27 B-9 J1PXL1 8/16/12 10.884 ____ 1.40 1.71.67 1.57
28 B-10 J1PXL2 8/16/12 8.18 ____ 11.9 20.4 6.94 17.9
29 B-li1 J 1PXL3 8/16/12 5.84 ____ 6.26 12.4 - 6.18 9.97
30 8-12 IJ1PXL4 18/16/12 3.34 6.28 9.78 13.82 8.43 ___

31 Statistical Comnputations ___ ___

32 Benzo(ghi)perylene Chrysene Fluoranthene lndeno(1 ,2,3-cd)pyrene Pyrene
Large data set (n 1 0), Large data set (n 1 0), Large data set (n 1 0), Large data set (n 1 0),lognrma an nomal Large data set (n 1 0), lognormal and normal lognormal and normal lognormal and normal

33 9% UL bsed n dstrbuton rjeceduseuse MTCAStat lognormal distribution rejected, use distribution rejected, use distribution rejected, use
z-statistic.drbto. z-statistic. z-statistic. z-statistic.

34 N 12 ___12 12 ____ 12 12 __
35 % < Detection limit 50% 33% 42% -__50% 42% ____

36 Mean 2.91 ___3.60 6.26 ____ 2.71 5.06 __
37 Standard deviation 2.17 3.32 6.85 1.921 5.24
38 95% UCL on mean 3.94 7__.209 i~ 9.51__ 3.63 ___7.55 __

39 Maximum value 8.18 2049 20.4 6.94 _ ____ 17.9
Most Stringent Cleanup Limit for

40 nonradionuclidle and RAG type 48000 100 18000 330 GW and River 48000
(uglkg) GW Protection River Protection River Protection Protection GW Protection

41 WAC 173-340 3-PART TEST
42 95% UCL > Cleanup Limit? NO NO NO NO -NO
43 > 10% above Cleanup Limit? NO NO NO NO NO
44 Any sample > 2X Cleanup Limit? NO NO NO NO NO

The data set meets the 3. The data set meets the 3. The data set meets the 3- The data set meets the 3- The data set meets the 3-
45 WC 7-30Copiac? part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when45 WA 1334 Cmlinc? compared to the most compared to the most compared to the most compared to the most compared to the most

stringent RAG. I stringent RAG. stringent RAG. stringent RAG. stringent RAG.

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 2012-087 Rv

Washngtn Clsur HanordMAXIMUM VALUE 3-PART TEST CALCULATION SHEET

Originator J. 0. Sko lie Date 10/02/12 Ca~c. No. 011OOD-CA-VO479 Rev.No0

Project 100-D Field Refmiediation Job No. 14655 Checked N. K. Schiffern DaeA0021
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations yASheetN. 1of2

1 100-D-66 Maximum Calculations
2 Verification Data - Waste Staging Area Footprints______________________________
3 Sample Sample Sample ___Antimony Mercury ___Fluoride Acenaphthene Acenaphthylene Benzo(a)pyrene Benzo(k)fluoranthene Fluorene Naphthalene Peatrn

4 Area Number Date mglkg IQ PQL mglkg Q PQL mg/kg Q PQL uglkg Q PQIL uglkg Q0 PQL ug/ikg IQ PQL uglkg Q POL uglkg Q PQL ug/kg 0 PQL uglg Q O

5 B-8 J1PXLO 8/16/12 0.552 U 0.552 0.0268 U 0.0268 2.8 B 1.0 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.33 U 3.33 3.3 U 33
Duplicate of

6 J1X0 J1PXL-5 8/16/12 0.583 U 0.583 0.0284 U 0.0284 1.0 U 1.0 4.80 3.16 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16 3.16 U 3.16 3.6 U.1
7 J1XLO /61 .1 .50 008 .22 09 U .8 U 32 .8 U 3.8 32 .8 32 .2 .8 U 32 .8 U 32

7 B-2 J1PXK3 8/16/12 0.510 U 0.510 0.0282 U 0.0282 0.9 U 0.9 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.28 3.28 U 3.289 .8 U 32

9 B-3 J1PXK5 8/16/12 0.568 U 0.568 0.0291 U 0.0291 1.0 U 1.0 6.49 UD 6.49 1320 D 6.49 4.55 JD 6.49 6.49 UD 6.49 9.78 0 6.49 12.6 D 6.49 155 0 64

10 B-4 J1PXK6 8/16/12 0.556 U 0.556 0.0257 U 0.0257 1.0 U 1.0 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.26 U 3.26 3.6 U.2

11 B-5 J1PXK7 8/16/12 0.353 B 0.580 0.0245 U 0.0245 1.0 U 1.0 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32 3.32 U 3.32 3.2 U.2

12 B-6 J1PXK8 8/16/12 0.511 U 0.511 0.0283 U 0.0283 1.0 U 1.0 3.30 U 3.30 3.30 U 3.30 3.30 U 3.30 1.07 J 3.30 3.30 U 3.30 6.00 3.30 0.98 J 33

13 B-7 J1PXK9 8/16/12 0.562 U 0.562 0.0239 U 0.0239 1.0 U 1.0 3.29 U 3.29 3.29 U 3.29 3.29 U 3.29 3.29 U -3.29 3.29 U 3.29 3.29 U 3.29 3.9 U.2

14 B-9 J1PXL1 8/16/12 0.592 U 0.592 0.0120 B 0.0245 1.1 B 1.0 11.4 3.33 6.87 3.33 3.33 U 3.33 3.33 U 3.33 6.96 3.33 3.33 U 3.33 3.3 U.3

15 B-1 J1PXL2 8/16/12 10.578 U 0.578 0.0237 U 0.0237 1.0 U 1.0 3.32 U 3.32 3.32 U 3.32 10.5 3.32 4.51 ___ 3.32 3.32 U 3.32 20.3 3.32 4.132

16 B-1I J1PXL3 8/16/12 0.511 U 0-.511 0.0238 UL .28 1. . 3.33 U 3.33 1.83 J 3.33 4.93 3.33 2.10 J 3.33 3.33 U 3.33 17.27 3.33 3.8 J.3

17 B-1 2 J1PXL4 8/16/12 0.585 U 10.585 0.0175 B 0.0246 1.0 U 11.0 3.4 U 3.34 3.34 U 3.34 4.31 3.34 2.00 J 3.34 3.34 U 3.34 16.31 13.34 2.5 J 34

18 Statistical Computations __________

19 Antimony Mercury Fluoride Acenaphthene Acenaphthylene Benzo(a)pyrene Benzo(k)fluoranthene Fluorene Naphthalene Peatrn

20 % < Detection limit 92 83%7j777 83 83% 75% 670 83% 58%
21 Maximum value 0.353 0.0175 2.8. 11.4 13010545197 20.3 J

Most Stringent Cleanup Limit for 96000 96000 64000 16000 2400
22 nonradionuclidle and RAG type 5 GW and River 0.33 GW and River 96 ug/kg ug/kg 15 ug/kg GW and River 15 ugk GW and River ulgUgk ie

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

25 > 10% above Cleanup Limit? NA NA NA NO NO NO NO NO NO N

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

Because all values are Because all values are Because all values are The data set meets the 3 The data set meets the 31 The data set meets the 31 The data set meets the 3 The data set meets the 3 The data set meets the 31 Thedt stmet h
blwbcgon(5 below background (0.33 below background (28 part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when part test criteria when prtescreiawn

27 3-ar es Cmlinc? mg/kg) the WAC 173-340 mg/kg) the WAC 173-340 mg/kg) the WAC 173-3401 compared to the most compared to the most compared to the most compared to the most compared to the most compared to the most comae otems
3 -at -et . rot-' - .- 3-part test is not 3-part test is not stDet ~ ~ ... t..c, P'srign stringent RA rtin'n IA. ~ ,n~ A~ ti~~tP

requtieu1  eqied required. j J__________ __________[____________________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site



Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
Washington Closure Hanford
Originator J. D. Skoglie Date 10/02/12 Calc. No. 01 OOD-CA-VO479 Rev. No. 0

Project 1 00-D Field Remediati$ Job No. 14655 Chce .K cifr Date 10/02/12
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 16 of 23

Ecology Software(MTCAStat)_Results,100-D-66 Excavation__________________________________
1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation
2 2.53 J1PK/63.0 J1PXK2/ 0.288 J XOJ X2J1 PXK2 J 1PXK2
3 2.80 J 1PXJO 48.3 J1 PXJO 0.185 J1 PXJO
4 3.34 Ul PXJ1 Number of samples Uncensored values 63.5 Ji PXJ1 Number of samples Uncensored values 0.309 J1 PXJ1 Number of samples Uncensored values
5 2.60 J1 PXJ2 Uncensored 12 Mean 2.41 77.7 J1PXJ2 Uncensored 12 Mean 63.4 0.289 J1 PXJ2 Uncensored 12 Mean 0.28
6 1.69 J1 PXJ3 Censored Lognormal mean 2.43 54.7 J1PXJ3 Censored Lognormal mean 63.5 0.210 J1 PXJ3 Censored Lognormal mean 0.28
7 3.14 J1 PXJ4 Detection limit or PQL Std. devn. 0.636 90.0 J1 PXJ4 Detection limit or POL Std. devn. 13.6 0.448 J1PXJ4 Detection limit or PQL Std. devn. 0.0870
8 1.11 J1PXJ5 Method detection limit Median 2.54 50.6 J1 PXJ5 Method detection limit Median 60.7 0.164 J1PXJ5 Method detection limit Median 0.28
9 2.64 J1 PXJ6 TOTAL 12 Min. 1.11 64.7 J1 PXJ6 TOTAL 12 Min. 48.3 0.320 J1PXJ6 TOTAL 12 Min. 0.164

10 2.34 J1 PXJ7 Max. 3.34 52.0 J1 PXJ7 Max. 90.0 0.252 J1PXJ7 Max. 0.448
11 2.50 1PXJ8 83.9 J1 PXJ8 0.427 J1PXJ8
12 2.56 J 1PXJ9 54.2 J1 PXJ9 0.276 J1PXJ9
13 1.67 J1 PXK1 58.3 J1PXK1 0.227 J1 PXK1
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.847 r-squared is: 0.921 r-squared is: 0.932 r-squared is: 0.897 r-squared is: 0.975 r-squared is: 0.937
16 Recommendations: Recommendations: Recommendations:
17 Use normal distribution. Use lognormal distribution. Use lognormal distribution.
18
19 UCL (based on t-statistic) is 2.74 UCL (Land's method) is 71.1 UCL (Land's method) is 0.339
20 ______________________________________

21 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation
22 0.524 J1 PXKO/ 0.0565 Ji PXKO/ 19.3 J1 PXKO/

J1PXK2 J1PXK2 J1PXK2
23 0.763 J1PXJO 0.0759 J1PXJO 10.8 J1 PXJO
24 1.55 it1PXJI Number of samples Uncensored values 0.0675 J1PXJ1 Number of samples Uncensored values 12.0 JIPXJ1 Number of samples Uncensored values
25 1.41 J1PXJ2 Uncensored 12 Mean 0.921 0.0669 J1 PXJ2 Uncensored 12 Mean 0.0709 9.62 J1PXJ2 Uncensored 12 Mean 12.
26 0.547 J1 PXJ3 Censored Lognormal mean 0.923 0.0516 J1 PXJ3 Censored Lognormal mean 0.0705 6.27 J1PXJ3 Censored Lognormal mean 12.
27 1.70 J1PXJ4 Detection limit or PQL Std. devn. 0.416 0.0928 J1 PXJ4 Detection limit or PQL Std. devn. 0.0320 12.7 J 1PXJ4 Detection limit or POL Std. devn. 6.1
28 0.715 J1PXJ5 Method detection limit Median 0.736 0.0481 J1PXJ5 Method detection limit Median 0.0625 3.63 J11PXJ5 Method detection limit Median 11.
29 0.752 J1PXJ6 TOTAL 12 Min. 0.524 0.164 J 1PXJ6 TOTAL 12 Min. 0.0457 26.0 J1PXJ6 TOTAL 12 Min. 3.6
30 0.660 J1PXJ7 Max. 1.70 0.0569 J 1PXJ7 Max. 0.164 15.7 J1PXJ7 Max. 26.
31 1.13 J1PXJ8 0.0604 J1PXJ8 11.0 J1PXJ8
32 0.720 J1PXJ9 0.0646 J1PXJ9 17.1 J1PXJ9
33 0.575 J1PXK1 0.0457 J1 PXK1 7.10 JIPXKI
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.896 r-squared is: 0.838 r-squared is: 0.829 r-sciuared is: 0.664 r-squared is: 0.967 r-squared is: 0.956
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
38
39 UCL (based on Z-statistic) is 1.12 UCL (based on Z-statistic) is 0.0860 UCL (Land's method) is 18.4
40
41 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA ID Lead 95% UCL Calculation
42 4.35 J1PXKO/ 10.6 JPK/3.99 J XO

J1PXK2 J1 PXK2 J1PXK2
43 3.57 it PXJO 9.79 J1PXJO 2.73 J1 PXJO
44 6.09 J1PXJ1 Number of samples Uncensored values 12.1 J1PXJ1 Number of samples Uncensored values 4.23 J1PXJI Number of samples Uncensored values
45 6.48 J 1PXJ2 Uncensored 12 Mean 5.67 13.3 J1 PXJ2 Uncensored 12 Mean 12.6 3.62 J1 PXJ2 Uncensored 12 Mean 3.5
46 6.98 J1PXJ3 Censored Lognormal mean 5.69 13.6 J1PXJ3 Censored Lognormal mean 12.6 2.54 J1PXJ3 Censored Lognormal mean 3.5
47 6.77 J1PXJ4 Detection limit or PQL Std. devn. 1.05 16.9 J1PXJ4 Detection limit or POL Std. devn. 2.01 5.08 J1PXJ4 Detection limit or POL Std. devn. 0.92
48 6.06 J1 PXJ5 Method detection limit Median 5.96 11.1 J1PXJ5 Method detection limit Median 12.0 1.87 J1PXJ5 Method detection limit Median 3.6
49 5.79 J 1PXJ6 TOTAL 12 Min. 3.57 14.2 J1PXJ6 TOTAL 12 Min. 9.79 4.13 J1PXJ6 TOTAL 12 Min. 1 .8
50 4-87 J1PXJ7 Max. 6.98 11.6 J1 PXJ7 Max. 16.9 3.25 J1PXJ7 Max. 5.0
51 6.47 J1PXJ8 14.6 J1 PXJ8 4.27 J11PXJ8
52 4.80 J1PXJ9 11.2 J1 PXJ9 3.74 J11PXJ9
53 5.85 J1 PXKI 11.9 J1IPXK1 2.63 J1PXK1
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.894 r-squared is: 0.932 r-squared is: 0.973 r-squared is: 0.947 r-squared is: 0.937 r-squared is: 0.968
56 Recommendations: Recommendations: Recommendations:
57 Use normal distribution. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (based on t-statistic) is 6.22 UCL (Land's method) is 13.7 UCL (Land's method) is 4.16
60._________________________________________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package-for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D1



Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
Washington Closure Hanford
Originator J. D. Skoglie Date 09/27/12 Calc. No. OIOOD-CA-VO479 Rev. No. 0

Project 100-D Field Remedi n Job No. 14655 Checked N.K cifr a Date .09/27/12
Subject 1 00-0-66 Waste Site Upland Portion Cleanup Verification 95% UCL Calculations Sheet No. 17 of23

___________________________________________________________Ecology Software (MTCAStat) Results, 100-D-66 Excavation__________________________________
1 DATA ID Manganese 95% UCL Calculation DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation

22 JI PXKO/ 054 Ji PXKO/ 8.7 J1 PXKOI
2 J1XK2J 1 XK2J1PXK2

3 196 J1PXJO 0.272 J1PXJO 8.86 J1PXJO
4 282 J1PXJ1 Number of samples Uncensored values 0.434 J1PXJ1 Number of samples Uncensored values 10.9 J1PXJ1 Number of samples Uncensored values
5 286 J1PXJ2 Uncensored 12 Mean 251 0.320 J1IPXJ2 Uncensored 12 Mean 0.358 12.9 J1PXJ2 Uncensored 12 Mean 9.87
6 298 J1PXJ3 Censored Lognormal mean 251 0.309 J1 PXJ3 Censored Lognormal mean 0.355 8.99 J1 PXJ3 Censored Lognorrmal mean 9.88
7 253 JI PXJ4 Detection limit or PQIL Std. devn. 29.8 0.273 Ji PXJ4 Detection limit or PQL Std. devn. 0.217 11.5 J1 PXJ4 Detection limit or POL Std. devn. 1.67
8 247 J1PXJ5 Method detection limit Median 246 0.321 J1PXJS Method detection limit Median 0.291 7.14 J1PXJ5 Method detection limit Median 9.61
9 273 J1PXJ6 TOTAL 12 Min. 196 0.263 J1PXJ6 TOTAL 12 Min. 0.196 11.8 J1PXJ6 TOTAL 12 Min. 7.14
10 224 J1PXJ7 Max. 298 0.196 J1PXJ7 Max. 0.980 9.60 J1PXJ7 Max. 12.9
11 245 J1PXJ8 0.212 J1PXJ8 9.61 J1PXJ8
12 236 J 1PXJ9 0.980 J1PXJ9 10.3 J1PXJ9
13 245 J1PXK1 0.204 J1 PXKI 8.42 J1PXK1
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.966 r-squared is: 0.972 r-squared is: 0.862 r-squsred is: 0.672 r-squared is: 0.983 r-squared is: 0.979
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognorrnal distribution.
18
19 UCL (Land's method) is 268 UCL (based on Z-statistic) is 0.461 UCL (Land's method) is 10.8
20 _______________________________________
21 DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCL Calculation

22 28.6 J 1PXKO/ 31.0 J1 PXKO/ 2.1 Ji1 PXKOI
J1IPXK2 J1 PXK2 J1PXK2

23 26.8 J1 PXJO 25.5 J1PXJO 1.0 J1PXJO
24 38.3 J1PXJ1 Number of samples Uncensored values 36.0 J1PXJi Number of samples Uncensored values 4.9 J11PXJ1 Number of samples Uncensored values
25 49.8 J1 PXJ2 Uncensored 12 Mean 42.8 39.6 J1PXJ2 Uncensored 12 Mean 37.0 127 J1PXJ2 Uncensored 12 Mean 18.0
26 62.8 J1 PXJ3 Censored Lognormal mean 43.0 42.5 J1PXJ3 Censored Lognormal mean 37.0 5.7 J1 PXJ3 Censored Lognormal mean 17.0
27 47.3 J1 PXJ4 Detection limit or PQL Std. devn. 11.7 45.0 Ji PXJ4 Detection limit or POL Std. devn. 5.91 1.1 J1 PXJ4 Detection limit or POL Std. devn. 36.9
28 60.6 J1 PXJ5 Method detection limit Median 43.8 39.0 J1PXJS Method detection limit Median 37.5 8.1 J1PXJ5 Method detection limit Median 3.5
29 43.5 J1 PXJ6 TOTAL 12 Min. 26.8 42.3 J1PXJ6 TOTAL 12 Min. 25.5 48.7 J1 PXJ6 TOTAL 12 Min. 0.9
30 33.1 J1 PXJ7 Max. 62.8 32.3 J1PXJ7 Max. 45.0 0.9 J1 PXJ7 Max. 127
31 47.9 J1 PXJ8 42.9 J1 PXJ8 1.1 J1PXJ8
32 31.4 J1PXJ9 32.4 J1PXJ9 1.4 J11PXJ9
33 44.0 J1PXK1 34.9 J1PXK1 14.3 J1PXK1
34 Lognormal distribution? Normnal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.967 r-squared is: 0.960 r-squared is: 0.935 r-squared is: 0.957 r-squared is: 0.888 r-squared is: 0.513
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.

39 UCL (Land's method) is 50.5 UCL (Land's method) is 40.6 UCL (based on Z-statistic) is 35.5
4040 ____________________________________ ____________________________________

41 DATA ID Nitrogen in Nitrate 95% UCL Calculation DATA ID Nitrogen in Nitrate and Nitrite 95% UCL Calculation DATA ID Sulfate 95% UCL Calculation
0.4 J1 PXKO/ 0.43 Ji1 PXKOI 14.5 Ji1 PXKO/

42 J 1PXK2 J 1PXK2 J1PXK2
43 0.2 J1PXJO 0.40 J1PXJO 9.3 J1 PXJO
44 3.6 Ji PXJ1 Number of samples Uncensored values 3.53 Ji PXJi Number of samples Uncensored values 21.5 Ji PXJ1 Number of samples Uncensored values
45 7.3 J1PXJ2 Uncensored 12 Mean 5.2 7.18 J1PXJ2 Uncensored 12 Mean 5.07 937 J1 PXJ2 Uncensored 12 Mean 139
46 0.8 J1 PXJ3 Censored Lognormal mean 6.4 0.86 J 1PXJ3 Censored Lognormal mean 5.66 10.3 J1 PXJ3 Censored Lognormal mean 138
47 5.8 J1 PXJ4 Detection limit or PQL Std. devn. 7.1 5.58 Ji PXJ4 Detection limit or POL Std. devn. 6.96 25.2 J1 PXJ4 Detection limit or PQL Std. devn. 264
48 1.9 J1PXJ5 Method detection limit Median 2.8 1.90 J1PXJ5 Method detection limit Median 2.72 210 J1 PXJ5 Method detection limit Median 23.4
49 25.3 J 1PXJ6 TOTAL 12 Min. 0.2 25.0 J1PXJ6 TOTAL 12 Min. 0.40 185 J1PXJ6 TOTAL 12 Min. 7.3
50 4.1 J1PXJ7 Max. 25.3 3.97 J1PXJ7 Max. 25.0 26.6 J1PXJ7 Max. 937
51 0.9 J 1PXJ8 0.84 J1PXJ8 7.3 J1PXJ8
52 1.4 J1PXJ9 1.28 J1PXJ9 16.2 J1 PXJ9
53 10.4 J1PXK1 9.91 J1PXK1 204 J1PXKI
54 Lognormnai distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.991 r-squared is: 0.683 r-squared is: 0.974 r-squared is: 0.670 r-squared is: 0.874 r-squared is: 0.523
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Use lognormal distribution. Reject BOTH lognormal and normal distributions.
58
59 UCL (Land's method) is 31.2 UCL (Land's method) is 22.3 UCL (based on Z-statistic) is 264
60 _____________________________________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the I100-D-661 116-DR-S Outfall Spillway Waste SiteD2



Attachment to Waste Site Reclassification Form 2012-087 Rv

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 10/02/12 Ca~c. No. 011OOD-CA-VO479 Rev. No. 0
Project 100-D Field Remed!Iato Job No. 14655 Checked N. K. Schiffemn fVo Date 10/-02/12
Subject I100-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 18 of 23

__________________________________________________________Ecology Software_(MVTCAStat)_Results,_ 100-D-66_Excavation_________________________________

1 DATA ID Benzo(a)anthracene 95% UCL Calculation DATA ID Benzo(a)pyrene 95% UCL Calculation DATA ID Benzo(b)fluoranthene 95% UCL Calculation
1.6 J1 PXKOf .5 Ji1 PXKO/ 1.1 JiPXK0/

2 1.5 J1PXK2 1.5 J1PXK2 1.7 J)(K2
3 1.76 J1 PXJO 1.76 11PXJO 1.76 J1PXJO
4 9.71 Ji PXJ1 Number of samples Uncensored values 6.19 Ji PXJ1 Number of samples Uncensored values 5 84 J1 PXJ1 Number of samples Uncensored values
5 113 J1PXJ2 Uncensored 12 Mean 13.4 69.5 J1 PXJ2 Uncensored 12 Mean 8.23 58.6 J1 PXJ2 Uncensored 12 Mean 7.67
6 1.64 J1PXJ3 Censored Lognormal mean 9.68 1.64 J1 PXJ3 Censored Lognormal mean 5.69 1.64 J1 PXJ3 Censored Lognormal mean 5.85
7 3.16 J1PXJ4 Detection limit or POL Std. devn. 31.5 1.09 J1 PXJ4 Detection limit or PQL Std. devn. 19.4 1.67 J1PXJ4 Detection limit or PQL Std. devn. 16.2
8 1.64 J1 PXJ5 Method detection limit Median 3.21 1.64 J1 PXJ5 Method detection limit Median 1.84 1.64 J1PXJ5 Method detection limit Median 1.73
9 9.31 J1PXJ6 TOTAL 12 Min. 1.56 5.91 J 1PXJ6 TOTAL 12 Min. 1.09 7.05 J1PXJ6 TOTAL 12 Min. 1.64

10 4.42 J1PXJ7 Max. 113 2.17 J1 PXJ7 Max. 69.5 2.40 J1PXJ7 Max. 58.6
11 1.64 J1PXJ8 1.64 J1 PXJ8 1.64 J1PXJ8
12 9.42 J1PXJ9 3.87 1PXJ9 6.45 J 1PXJ9
13 3.25 J1 PXK1 1.92 J1PXK1 1.67 J1PXK1
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.785 r-squared is: 0.379 r-squared is: 0.710 r-squared is: 0.364 r-squared is: 0.683 r-squared is: 0.391
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18
19 UCL (based on Z-statistic) is 28.4 UCL (based on Z-statistic) is 17.4 UCL (based on Z-statistic) is 15.4
20 ________________________________________
21 DATA ID Benzo(ghi)perylene 95% UCL Calculation DATA ID Fluoranthene 95% UCL Calculation DATA ID lndeno(i,2,3-cd)pyrene 95% UCL Calculation

22 1.71 J 1PXKO/ 1.56 Ji PXKO/ 1.71 J1 PXKOI
22 J1PXK2 J 1PXK2 J 1PXK2

23 1.76 J1PXJO 1.76 J1PXJO 1.76 J1PXJO
24 5.76 Ji PXJI Number of samples Uncensored values 11.5 Ji PXJI Number of samples Uncensored values 6.52 Ji PXJ1 Number of samples Uncensored values
25 47.2 J1PXJ2 Uncensored 12 Mean 6.60 155 J1PXJ2 Uncensored 12 Mean 18.1 35.3 J1 PXJ2 Uncensored 12 Mean 5.12
26 1.64 J1PXJ3 Censored Lognormal mean 5.26 1.64 J1 PXJ3 Censored Lognormal mean 13.8 1.64 J1 PXJ3 Censored Lognormal mean 4.10
27 1.67 Ji PXJ4 Detection limit or PQL Std. devn. 12.9 10.4 J1 PXJ4 Detection limit or PQL Std. devn. 43.3 1.67 J 1 PXJ4 Detection limit or PQL Std. devn. 9.62
28 1.64 J1PXJ5 Method detection limit Median 1.73 1.64 J1 PXJ5 Method detection limit Median 4.17 1.64 J1 PXJS Method detection limit Median 1.69
29 5.77 J1PXJ6 TOTAL 12 Min. 1.64 10.1 J1 PXJ6 TOTAL 12 Min. 1.56 3.82 J1PXJ6 TOTAL 12 Min. 1.35
30 2.34 J1PXJ7 Max. 47.2 5.24 J1 PXJ7 Max. 155 1.67 .J1 PXJ7 Max. 35.3
31 1.64 J1PXJ8 1.64 J 1PXJ8 1.35 J 1PXJ8
32 6.45 J1 PXJ9 14.2 J11PXJ9 2.78 J 1PXJ9
33 1.67 J1 PXK1 3.10 J1 PXK1 1.58 J1PXK1
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.683 r-squared is: 0.403 r-squared is: 0.824 r-squared is: 0.385 r-squared is: 0.655 r-squared is: 0.400
36 Recommendations: Recommendations: Recommendations:
37 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
38
39 UCL (based on Z-statistic) is 12.7 UCL (based on Z-statistic) is 38.7 UCL (based on Z-statistic) is 9.69
40 ____________________________________

41 DATA ID Naphthalene 95% UCL Calculation DATA ID Pyrene 95% UCL Calculation
1.5 J1 PXKO/ .6 Ji PXKO/

42 1.5 J1PXK2 1.67 XK
43 1.76 J 1PXJO 1.76 J 1PXJO
44 8.94 J1PXJ1 Number of samples Uncensored values 9.94 J1PXJ1 Number of samples Uncensored values
45 119 J1PXJ2 Uncensored 12 Mean 13.5 132 J1PXJ2 Uncensored 12 Mean 15.2
46 1.64 J1PXJ3 Censored Lognormal mean 9.10 1.64 J1PXJ3 Censored Lognormal mean 11.1
47 1.97 J1IPXJ4 Detection limit or POL Std. devn. 33.4 0.970 J1 PXJ4 Detection limit or PQL Std. devn. 37.0
48 1.64 J1PXJ5 Method detection limit Median 1.86 1.64 J1 PXJ5 Method detection limit Median 2.30
49 4.86 J1 PXJ6 TOTAL 12 Min. 1.55 10.1 J1 PXJ6 TOTAL 12 Min. 0.970
50 4.71 J1PXJ7 Max. 119 5.04 J1 PXJ7 Max. 132
51 1.64 J1PXJ8 1.64 J1PXJ8
52 12.4 J1PXJ9 13.0 J1PXJ9
53 1.67 A1PXK1 2.85 J1PXK1
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.729 r-sciuared is: 0.372 r-squared is: 0.822 r-squared is: 0.384
56 Recommendations: Recommendations:
57 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
58
59 UCL (based on Z-statistic) is 29.3 UCL (based on Z-statistic) is 32.8
60 _____________________________________

Acronyms and qualifiers are defined on sheet 3.

Remnaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spill-way Waste Site



Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
rvaaiflhlton, Cloutue flfHanfl

Originator J. 0. Skoglie Date 10/02/12 Ca~c. No. OlOOD-CA-VO479 Rev. No. 0
Project 100-D Field Remediation Job No. 14655 Checked N. K. Schiffemn 06 Date 10/02/12
Subject 100-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. -19of 23

________________________________________________________Ecology Software (MTCAStat) Results, 100-D-66 Waste Site Staging Area Footprints __________________________________

1 DATA ID Arsenic 95% UCL Calculation DATA ID Barium 95% UCL Calculation DATA ID Beryllium 95% UCL Calculation

2 2.74 J1PXLO/ 59.4 JPL/0.214 1X0
J1PXL5 J1PXL5 J1PXL5

3 3.73 J1PXK3 59.2 J1PXK3 0.226 J1PXK3
4 2.55 Ji PXK4 Number of samples Uncensored values 49.3 Ji PXK4 Number of samples Uncensored values 0.191 Ji PXK4 Number of samples Uncensored values
5 2.76 J1PXK5 Uncensored 12 Mean 2.76 60.8 J1PXK5 Uncensored 12 Mean 57.3 0.203 J1PXK5 Uncensored 12 Mean 0.233
6 2.64 J1PXK6 Censored Lognormal mean 2.76 48.8 J1PXK6 Censored Lognormal mean 57.3 0.193 J1PXK6 Censored Lognormnal mean 0.233
7 2.80 J1PXK7 Detection limit or PQL Std. devn. 0.585 47.8 J1PXK7 Detection limit or PQL Std. devn. 7.61 0.202 J1PXK7 Detection limit or POL Std. devn. 0.042
8 2.14 J1PXK8 Method detection limit Median 2.64 51.5 J1PXK8 Method detection limit Median 57.5 0.206 J1PXK8 Method detection limit Median 0.220
9 2.28 J1PXK9 TOTAL 12 Min. 2.14 55.8 J1PXK9 TOTAL 12 Min 47.8 0.251 J1PXK9 TOTAL 12 Min. 0.191
10 4.10 JIPL a. 41 19JPXL1 Max. 71.9 0.303 J1PXL1 Max. 0.316
11 2.41 J1PXL2 61.0 J1PXL2 0.260 J1PXL2
12 2.30 J1PXL3 53.6 J1PXL3 0.233 J1PXL3
13 2.64 J1PXL4 68.0 J1PXL4 0.316 J1PXL4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.864 r-squared is: 0.803 r-squared is: 0.959 r-squared is: 0.947 r-squared is: 0.910 r-squared is: 0.878
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Use lognormal distribution. Use lognormal distribution.
18
19 UCL (based on Z-statistic) is 3.04 UCL (Land's method) is 61.5 UCL (Land's method) is 0.256
2020___________________________________ ____________________________________

21 DATA ID Boron 95% UCL Calculation DATA ID Cadmium 95% UCL Calculation DATA ID Chromium 95% UCL Calculation
22 1.24 J 1PXLO/ 0.0792 Ji PXLOI 11.0 Ji PXLO/

J1PXL5 J1PXL5 J1PXL5
23 1.12 J1PXK3 0.0807 Ji PXK3 15.2 J1PXK3
24 0.809 ii PXK4 Number of samples Uncensored values 0.0675 Ji PXK4 Number of samples Uncensored values 11.3 Ji PXK4 Number of samples Uncensored values
25 0.871 J1PXK5 Uncensored 12 Mean 1.01 0.0923 J1PXK5 Uncensored 12 Mean 0.0783 10.8 J1PXK5 Uncensored 12 Mean 11.5
26 0.726 J1PXK6 Censored Lognormal mean 1.01 0.0664 J1PXK6 Censored Lognormal mean 0.0784 10.1 J1PXK6 Censored Lognormal mean 11.5
27 0.722 Ji PXK7 Detection limit or POL Std. devn. 0.247 0.0749 JI PXK7 Detection limit or PQL Std. devn. 0.0126 11.4 Ji PXK7 Detection limit or PQL Std. devn. 1.92
28 0.752 Ji PXK8 Method detection limit Median 0.933 0.0980 JI PXK8 Method detection limit Median 0.0746 10.7 Ji PXK8 Method detection limit Median 11.1
29 0.955 J1PXK9 TOTAL 12 Min. 0.722 0.0705 J1PXK9 TOTAL 12 Min. 0.0664 12.7 J1PXK9 TOTAL 12 Min. 8.54
30 1.41 J1PXL1 Max. 1.41 0.102 J1PXL1 Max. 0.102 11.8 J1PXL1 Max. 15.2
31 1.31 J1PXL2 0.0673 J1PXL2 8.54 J1PXL2
32 1.24 J1PXL3 0.0666 J1PXL3 9.42 J1PXL3
33 0.910 J1PXL4 0.0743 J1PXL4 14.5 J1PXL4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.935 r-squared is: 0.925 r-squared is: 0.891 r-squared is: 0.870 r-squared is: 0.963 r-squared is: 0.938
36 Recommendations: Rcrmnains
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Use lognormal distribution.
38
39 UCL (Land's method) is 1.16 UCL (based on Z-statistic) is 0.0840 UCL (Land's method) is 12.5
4040 _______________________________________ _______________________________________
41 DATA ID Cobalt 95% UCL Calculation DATA ID Copper 95% UCL Calculation DATA ID Lead 95% UCL Calculation
,42 4.37 J1IPXLO/ 11.0 Ji PXLO/ 2.74 Ji PXLO/

J1PXL5 J1PXL5 J1PXL5
43 5.62 J1PXK3 12.9 J1PXK3 3.35 J1PXK3
44 4.90 Ji PXK4 Number of samples Uncensored values 10.6 Ji PXK4 Number of samples Uncensored values 2.54 JI PXK4 Number of samples Uncensored values
45 4.95 J1PXK5 Uncensored 12 Mean 5.41 11.0 J1PXK5 Uncensored 12 Mean 12.3 2.82 J1PXK5 Uncensored 12 Mean 3.00
46 4.87 J1PXK6 Censored Lognormal mean 5.42 11.6 J1PXK6 Censored Lognormal mean 12.3 2.51 J1PXK6 Censored Lognormal mean 3.00
47 4.71 Ji PXI(7 Detection limit or POL Std. devn. 0.755 9.86 Ji PXK7 Detection limit or POL Std. devn. 1.58 2.63 Ji PXK7 Detection limit or PQL Std. devn. 0.489
48 5.72 J1PXK8 Method detection limit Median 5.28 12.5 J1PXK8 Method detection limit Median 12.3 2.51 J1PXK8 Method detection limit Median 2.82
49 5.29 J1PXK9 TOTAL 12 Min. 4.37 12.0 J1PXK9 TOTAL 12 Min. 9.86 3.12 J1PXK9 TOTAL 12 Min. 2.51
50 6.45 J1PXL1 Max. 6.98 14.2 J1PXL1 Max. 15.3 4.02 J1PXL1 Max. 4.02
51 6.98 J1PXL2 15.3 J1PXL2 3.28 Ji PXL2
52 5.85 J1PXL3 13.5 J1PXL3 2.82 J1PXL3
53 5.26 J1PXL4 12.9 J1PXL4 3.64 J1PXL4
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.968 r-squared is: 0.944 r-squared is: 0.990 r-squared is: 0.982 r-squared is: 0.924 r-squared is: 0.902
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (Land's method) is 5.83 UCL (Land's method) is 13.2 UCL (Land's method) is 3.27
60 _____________________________________

Acronyms and qualifiers are defined on sheet 3.

Remaining Sites Verification Package for the 100-D-661 116-DR-S Outfall Spillway Waste Site D2



Attachment to Waste Site Reclassification Form 2012-087 Rv

CALCULATION SHEET
Washington Closure Hanford
Originator J. D. Sko lie Date 10/02/12 Calc. No. OlOO0-CA-VO479 -Rev. No. 0

Project 1 00-D Field Remedito Job No. 14655 Checked N. K. Schiffern (ISDate 10/02/12
Subject 100-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 20 of 23

_________________________________________________________Ecology Software (MTCAStat) Results, 100-D-66 Waste Site Staging Area Footprints ___________________________________
1 DATA ID Manganese 95% UCL Calculation DATA ID Molybdenum 95% UCL Calculation DATA ID Nickel 95% UCL Calculation

24 J1PXLOI0.6 Ji PXLO/ 9.0 J1 PXLO/
2 24 J1PXL5 0.6 J1PXL5 9.0 J1PXL5
3 265 J1PXK3 0.355 J1PXK3 14.2 J1PXK3
4 252 J1PXK4 Number of samples Uncensored values 0.345 J1PXK4 Number of samples Uncensored values 9.86 J1PXK4 Number of samples Uncensored values
5 232 J1PXK5 Uncensored 12 Mean 253 0.317 J1PXK5 Uncensored 12 Mean 0.340 8.79 J1PXK5 Uncensored 12 Mean 9.82
6 232 J1PXK6 Censored Lognormal mean 253 0.473 J1PXK6 Censored Lognormal mean 0.341 9.40 J1PXK6 Censored Lognormal mean 9.82
7 228 Ji PXK7 Detection limit or POL Std. devn. 23.5 0.347 Ji PXK7 Detection limit or PQL Std. devn. 0.0510 9.51 Ji PXK7 Detection limit or POL Std. devn. 1.45
8 268 J1PXK8 Method detection limit Median 251 0.338 J1PXK8 Method detection limit Median 0.342 9.44 J1PXK8 Method detection limit Median 9.42
9 239 J1PXK9 TOTAL 12 Min. 224 0.298 J1PXK9 TOTAL 12 Min. 0.260 9.18 J1PXK9 TOTAL 12 Min. 8.79

10 290 JIPXL1 Max. 295 0.345 J1PXL1 Max. 0.473 10.5 J1PXL1 Max. 14.
11 295 J1PXL2 0.368 J1PXL2 9.03 J1PXL2
12 256 J1PXL3 0.329 J1PXL3 8.97 Ji PXL3
13 249 J1PXL4 0.310 J1PXL4 9.36 J1PXL4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.949 r-squared is: 0.937 r-squared is: 0.880 r-squared is: 0.831 r-squared is: 0.634 r-squared is: 0.577
16 Recommendations: Recommendations: Recommendations:
17 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18
19 UCL (Land's method) is 265 UCL (based on Z-statistic) is 0.365 UCL (based on Z-statistic) is 10.5
20 ____________________________________

21 DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation DATA ID Chloride 95% UCL Calculation
361 J1PXLO/ 299 JiPXLO/ 26 Ji PXLO/

22 361 J1PXLS 9. J1PXL5 26 J1PXLS
23 42.2 J1PXK3 34.7 J1PXK3 9.3 J1PXK3
24 40.3 Ji PXK4 Number of samples Uncensored values 32.0 Ji PXK4 Number of samples Uncensored values 1.8 Ji PXK4 Number of samples Uncensored values
25 43.4 J1PXK5 Uncensored 12 Mean 44.6 33.8 J1PXK5 Uncensored 12 Mean 35.1 1.3 J1PXK5 Uncensored 12 Mean 4.
26 39.7 Ji PXK6 Censored Lognormal mean 44.6 30.6 Ji PXK6 Censored Lognormal mean 35.1 2.1 Ji PXK6 Censored Lognormal mean 4.
27 39.6 J1PXK7 Detection limit or PQL Std. devn. 6.94 30.6 J1PXK7 Detection limit or PQL Std. devn. 4.52 2.5 J1PXK7 Detection limit or PQL Std. devn. 3.
28 48.6 J1PXK8 Method detection limit Median 42.3 35.1 J1PXK8 Method detection limit Median 34.3 1.1 J1PXK8 Method detection limit Median 2.
29 42.3 J1PXK9 TOTAL 12 Min. 36.1 33.8 J1PXK9 TOTAL 12 Min. 29.9 2.0 J1PXK9 TOTAL 12 Min. 1~
30 52.5 J1PXL1 Max. 56.9 43.5 J1PXL1 Max. 43.5 3.2 Ji PXL1 Max. 9.
31 56.9 J1PXL2 43.1 J1PXL2 8.7 Ji PXL2
32 55.1 J1PXL3 37.9 J1PXL3 8.7 J1P XL3
33 38.5 J1PXL4 36.4 J1PXL4 7.2 J1PXL4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-squared is: 0.919 r-squared is: 0.897 r-squared is: 0.929 r-squared is: 0.904 r-squared is: 0.906 r-squared is: 0.805
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
38
39 UCI (Land's method) is 48.4 UCL (Land's method) is 37.6 UCL (Land's method) is 7.8
40 ____________________________________

41 DATA ID Nitrogen in Nitrate 95% UCL Calculation DATA ID Nitrogen in Nitrate and Nitrite 95% UCL Calculation DATA ID Sulfate 95% UCL Calculation
15 J1 PXLO/ 1.3 J1 PXLO/ 53 J1 PXLO/

42 15 J1PXL5 1.3 J1PXL5 J1PXL5
43 12.2 J1PXK3 12.2 J1PXK3 89.1 J1PXK3
44 2.6 JI PXK4 Number of samples Uncensored values 13.4 Ji PXK4 Number of samples Uncensored values 27.0 Ji PXK4 Number of samples Uncensored values
45 1.1 J1PXK5 Uncensored 12 Mean 6.1 1.01 J1PXK5 Uncensored 12 Mean 6.7 13.0 J1PXK5 Uncensored 12 Mean 32.
46 2.4 J1PXK6 Censored Lognormal mean 6.5 2.06 J1PXK6 Censored Lognormal mean 7.4 38.4 J1PXK6 Censored Lognormal mean 34.
47 1.6 Ji PXK7 Detection limit or POL Std. devn. 4.8 1.91 Ji PXK7 Detection limit or PQL Std. devn. 5.0 60.4 Ji PXK7 Detection limit or PQL Std. devn. 23.
48 3.2 JI PXK8 Method detection limit Median 3.8 3.12 Ji PXK8 Method detection limit Median 5.6 9.6 J1 PXK8 Method detection limit Median 30.
49 4.4 J1PXK9 TOTAL 12 Min. 1.1 4.17 J1 PXK9 TOTAL 12 Min. 1.0 15.5 J1PXK9 TOTAL 12 Min. 5.
50 11.6 J1PXL1 Max. 14.2 11.1 J1PXL1 Max. 14.0 25.7 J1PXL1 Max. 89.
51 7.9 J1PXL2 7.05 J1PXL2 33.9 J1P XL2
52 14.2 J1PXL3 14.0 J1PXL3 36.2 J1PXL3
53 9.9 J1PXL4 8.69 J1PXL4 35.1 J1PXL4
54 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
55 r-squared is: 0.938 r-squared is: 0.882 r-squared is: 0.922 r-squared is: 0.905 r-squared is: 0.961 r-squared is: 0.874
56 Recommendations: Recommendations: Recommendations:
57 Use lognormal distribution. Use lognormal distribution. Use lognormal distribution.
58
59 UCL (Land's method) is 13.9 UCL (Land's method) is 17.4 UCL (Land's method) is 63.4
60 ____________________________________

Acronyms and qualifiers are defined on sheet 3.

Remain ing S/tes Veriflcation Package for the ]OO-D-66 1 16-DR-S Outfall Spillway Waste Site D2



Attachment to Waste Site Reclassification Form 2012-087 Rv

Washngto Clsure ~ ~CALCULATION SHEET
Originator J1. D. Skoglie Date 10/02/12 Calc. No. OlOOD-CA-VO479 Rev. No. 0

Project 1 00-D Field Remediation Job No. - 14655 Checked N. K. Schifrn Date 10/02/12
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 21 of 23

______________________________________________________Ecology Software (MTCAStat) Results, 100-D-66 Waste Site Staging Area Footprints
1 DATA ID Benzo(a)anthracene 95% UCIL Calculation DATA ID Benzo(b)fluoranthene 95% UCL Calculation DATA ID Benzo(ghi)perylene 95% UCL Calculation

1.62 J1PXL5/ 1.62 J1PL11.62 J1 XO
2 1X5J1 PXLS J1PXL5

3 1.64 J1IPXI(3 1.64 J1PXK3 1.64 J1PXK3
4 1.65 Ji1 PXK4 Number of samples Uncensored values 1.65 Ji1 PXK4 Number of samples Uncensored values 1.65 Ji1 PXK4 Number of samples Uncensored values
5 5.00 J 1PXK5 Uncensored 12 Mean 3.90 4.81 J1PXK5 Uncensored 12 Mean 3.37 4.06 J 1PXK5 Uncensored 12 Mean 2.91
6 1.01 Ji1 PXK6 Censored Lognormal mean 3.88 1.63 Ji1 PXK6 Censored Lognormal mean 3.36 1.63 Ji1 PXK6 Censored Lognormal mean 2.92
7 1.66 J1PXK7 Detection limit or POL Std. devn. 4.03 1.66 J1PXK7 Detection limit or POL Std. devn. 2.84 1.66 J 1PXK7 Detection limit or PQL Std. devn. 2.17
8 3.47 J1 PXK8 Method detection limit Median 1.65 2.66 Ji PXK8 Method detection limit Median 1.65 2.81 Ji PXK8 Method detection limit Median 1.65
9 1.04 J1PXK9 TOTAL 12 Min. 1.01 1.65 J1 PXK9 TOTAL 12 Min. 1.02 1.65 J1PXK9 TOTAL 12 Min. 0.884

10 1.40 J1PXL1 Max. 14.5 1.02 J1PXL1 Max. 10.4 0.884 J1PXL1 Max. 8.18
11 14.5 J1PXL2 10.4 J 1PXI-2 8.18 J1 PXL2
12 8.22 J1PXL3 6.42 J 1PXL-3 5.84 J1PXL3
13 5.61 J1IPXL4 5.31 J 1PXL4 3.34 J 1PXL-4
14 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
15 r-squared is: 0.898 r-squared is: 0.726 r-squared is: 0.857 r-squared is: 0.750 r-squared is: 0.890 r-squared is: 0.771
16 Recommendations: Recommendations: Recommendations:
17 Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
18
19 UCL (based on Z-statistic) is 5.81 UCL (based on Z-statistic) is 4.72 UCL (based on Z-statistic) is 3.94
20 _____________________________________

21 DATA ID Chrysene 95% UCL Calculation DATA ID Fluoranthene 95% UCL Calculation DATA ID lndeno(1,2,3-cd)pyrene 95% UCL Calculation
1.2 1tPXLO/ 1.2 J1 PXLO/ 1.2 JiPXLO/

22 1.6 JPXLS .6 J1PXL5 1.2 J1PXL5
23 1.64 J1IPXK3 1.64 J 1PXK3 1.64 J1PXK3
24 1.65 J1IPXK4 Number of samples Uncensored values 1.65 J1 PXK4 Number of samples Uncensored values 1.65 J IPXK4 Number of samples Uncensored values
25 5.44 J1PXK5 Uncensored 12 Mean 3.60 16.7 J1 PXK5 Uncensored 12 Mean 6.26 2.53 J 1PXK5 Uncensored 12 Mean 2.71
26 1.63 J 1PXK6 Censored Lognormal mean 3.65 1.63 J1PXK6 Censored Lognormal mean 6.49 1.63 J 1PXK6 Censored Lognormal mean 2.68
27 0.863 Ji PXK7 Detection limit or P01 Std. devn. 3.32 1.66 JI PXK7 Detection limit or PQL Std. devn. 6.85 1.66 J 1 PXI(7 Detection limit or POL Std. devn. 1.92
28 3.50 J 1PXK8 Method detection limit Median 1.64 5.02 J1PXK8 Method detection limit Median 1.65 1.72 J1PXK8 Method detection limit Median 1.66
29 0.973 J1 PXK9 TOTAL 12 Min. 0.863 1.47 J1PXK9 TOTAL 12 Min. 1.17 1.52 J1PXK9 TOTAL 12 Min. 1.52
30 1.40 J1PXL1 Max. 11.9 1.17 J1PXL1 Max. 20.4 1.67 J1PXL1 Max. 6.94
31 11.9 J 1PXL-2 20.4 J1PXL2 6.94 J1PXL2
32 6.26 J1 PXL-3 12.4 J1PXL3 6.18 J1PXL3
33 6.28 J1 PXL-4 9.78 J1PXL4 3.82 J1PXL4
34 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution?
35 r-scquared is: 0.911 r-squared is: 0.774 r-squared is: 0.817 r-squared is: 0.763 r-squared is: 0.714 r-squared is: 0.656
36 Recommendations: Recommendations: Recommendations:
37 Use lognormal distribution. Reject BOTH lognormal and normal distributions. Reject BOTH lognormal and normal distributions.
38I
39 UCL (Land's method) is 7.20 UCL (based on Z-statistic) is 9.51 IUCL (based on Z-statistic) is 3.63
40__________________________________j________________________________

41 DATA ID Pyrene 95% UCL Calculation

1.62 J1PXLO/
42 illPXL-5
43 1.64 J1 PXK3
44 1.65 J1 PXK4 Number of samples Uncensored values
45 8.95 J1PXK5 Uncensored 12 Mean 5.06
46 1.63 J1 PXK6 Censored Lognormal mean 5.16
47 1.66 J1 PXK7 Detection limit or POL Std. devn. 5.24
48 4.67 J1PXK8 Method detection limit Median 1.65
49 1.04 J1PXK9 TOTAL 12 Min. 1.04
50 1.57 J1PXL1 Max. 17.9
51 17.9 JIPXL2
52 9.97 1I1PXL3
53 8.43 J1PXL4
54 Lognormal distribution? Normal distribution?
55 r-squared is: 0.837 r-squared is: 0.750
56 Recommendations:
57 Reject BOTH lognormal and normal distributions.
58
59 UCL (based on Z-statistic) is 7.55
60 _______________________________________

Acronyms and qualifiers are defined on sheet 3.
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Attachment to Waste Site Reclassification Form 20 12-087 Rv

CALCULATION SHEET
Washington Closure Hanford

Originator J. D. Skoglie Date 10/02/12 Calc. No. O1000-CA-V0479, Rev. No. 0Project 100-0 Field REndainJob No. 14655 Checked N. K. Schiffern1f Date 10/02/12Subject 100-D-66 Waste Site Cleanup Verification 95%/ UCL Calculations Sheet No. 22 of 23

1 Duplicate Analysis - 100-D-66 Waste Site Excavation ___________

2 Sampling Sample Sample Carbon-14 Cesium-137 T Potassium-40 Radium-226 Radium-228 T Thorium-228 T Thorium-232 Uranium-233/234 Urnu-3AE3 - Area Number Date pCi! Q MDA pCi!g Q MDA pCitA Q MDA C i! I 9L MDA PCal Q MDA pCitq Q MDA WI Q MDA pCitq Q MDA pCi! D4- A-1Il J 1PXK0 8/15/12 1.40 J 0.888 010 006. 330 0.634 0.090 0.878 0.254 1.16 0.100 0.87 .5 478 0.282 0.58908
5 Duplicate of J1PXKO J1IPXK2 8/15/12 0.903 J 0.859 0.054 0.037 17.1 03.13. 0.578 0.064 1.20.154 0.920 0,042 1 .20.154 0.812 022 058002
6 Analysis:_____________________
7 TDL 1 0.05 0.5 0.1 0.2J1 1 1 18 T Both > PQL? Yes (continue) - Yes (continue) Ji es (continue) - Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Ys(otne

9 ulct n lyi Both >5xTDL? No-Stop (ac-ceptable)_ No-Stop (acceptable) Yes (calc RPD) - Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stp(cetbe10 Dulct nlss RPD 13.1%________ 9.2%________ 
__________

11_______ Dfeec>2 D? N-acetbeN-aceable__Not______ applicable Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No-a1 pal
12
13 Duplicate Analysis - 100-D-66 Waste Site Excavation 

Chromium_____ 
____________14 Sampling Sample Sample T Aluminum Arsenic Barium___ Beryllum Boron Jj Cadmium CalciumChoimobl15[ Area Number Date j ak _ PQL mg/kg 101 QLZ mg/ POL mg/] PQL gk a 0 P II I'~ mg/k] Q Q gk PQL m/PQL PQL16L A-11 J1XK 8/51 60 J 42 2.28 " 0.855 69.8 0.427 J0.303 0.171 050 B 1.71 0.0571 B 0.171 3430 85.5 4.8~717L Duplicate of J1PXKO JlPX2 /15/12 5 J 4.7 27 .8Q35 556 j 0.417 0.273j 0.167 .2 B 1.67 0.58 B 0.167 286 83.5 1490.167 3.

18.Analysis:_________ _______________

19 TDL 5 10 2 {0.2 2 0.2 100 1220 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) Yes (continue) Ys(otne21 Dulct nlss Both >5xTDL? Yes (calc RPD) No-Stop (acceptable) Yes (caic RPD) No-Stop (acceptable) ___________ ___________ Yes (calc RPD) - Yes (calc RPD) No-So. acetbe
22 Dulct nlssRPD 1.7% _________ 21.6% 118.1% 45.6% _________23 ________ Difference > 2 TDL? Not applicable No - acceptable Not applicable No - acceptable No -acceptable No -acceptable Not applicable Not applicable Noracpal
24
25 Duplicate Analysis - 100-D-66 Waste Site Excavation___________
26 Sampling Sample Sample Copper Hexavalent Chromium _____Iron Lead MaC nesium T Manaanese Nickel T PotassiumSico27 Area Number Date mciftQ ~ Q PL l Q PQL ml/k Q nk Q PL nk Q PL i/k Q PQL mg/g Q PL
28 A-1i1 J1PXKO 8/15/12 11 B80.21 15100 ] 17.1 3.89 0.427 3850 61 2347 863.2 762 342 466
29 Duplicate of JlPXKO J1PXK2 18/15/12 9.92 j0.835 0.3 0, 1 20 16.7 4.08 0n1 38062l1-47 85833 872 334 481
30 Analysis:_________ ___________ ___________ ______ _____

31 TDL 1 0.5 5 5 75 5 4 400232 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Ys(otne
33 DupicternaysscBth>5TDL? Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (caic RPD) Yes (caic RPD) .No-Stop (acceptable) No-Stop (acceptable) Ys(acRDDulct4Aayi RPD 13.0% ___________16.5% _________ 0.3% 9.9% 13235 Difference____ >__ 2________ Not applicable No - acceptable Not applicable No - acceptable Not applicable Not applicable No - acceptable No - acceptable Ntapial36

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

38 Sampling Sample Sample Sodium I Vanadium Zinc Nitrogen in Nitrite and Sulfate TBenzo(a)anthracene Fluoranthene Pyrene
39 Area Number Date m7gjk7 in/k QPQ PQL mg PQL PQLf T-5k PQL IO u/k Q-1 POL
40 A-11 J1PXKO 8/15/12 164. 33. 2.14 8.552 10.24iE 66 10 1.9 J~4 2.9_ J 3441 _______ DuXK 8/1eo~PXO5/12 130 41.7 23. 2.09 28.8 8.35 0.1 .08 22.4 1.0 1.3 J 3.43 1.19 J 13.43 1.24 J 3.43
42 Analysis:___________________
43 TDL 50 2.5 1 0.75 5 15 15 I 15
44 T Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)_

45Duplicate Analysis LBoth >5xTDL? No-Stop (acceptable) Yes (caic RPD) Yes (calc RPD) .No-Stop (acceptable) No-Stop (acceptable) _____________________46 f RPD __________33.6% 14.2%1 __________________i__________
47 _________Difference > 2 TDL? No - acceptable Not applicable Not applicable No - acceptable Yes - assess further No - acceptable No - acceptable No - acceptable
48 Acronyms and qualifiers are defined on sheet 3.
49

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway' Waste Site D2



Attachment to Waste Site Reclassification Form 20 12-087

CALCULATION SHEET
Washington Closure Hanford

OiginatorI i. D. kgl Date 1O/02/1i2 Caic. No. OiOOD-CA-V0479 Rev. No. 0
Project 100-D Field Remediation Job No. 14655 Checked N. K. Schiffern Date 10/02/12
Subject 1 00-D-66 Waste Site Cleanup Verification 95% UCL Calculations SheeNo _23_f_2

2 Sampling Sample ISample Potassium-40 Radium-226 T Radium-228 Thorium-228 Thorium-232 Uranium-233/234 Uranium-238(AEA) AluminumArei
3 Area Number IDate pCi! Q MDA pCi/g Q MDA C! Q MDA pCu/ Q MDA pCil Q MDA pCil Q MDA CI Q MDA r 1kg Q PQL mg1k Q PQ

B-8 J1PXL0 8/16/12 15.0 074 0.491 0.014 0.793 0.026 0.752 0.010 0.79302 5007 0.495 0.7 504.60 12.092

5Duplicate ofJlPXL0 J1PXL5 8/16/12 12. 0.254 0.391 0.038 0.595 0.107 0.589 0.028 0.595 0.107 0.561 0.195 0.536 0.195 5890 4.86 12.70 07
66 nlss ________ ____Analysis:_________ ___________ ____________ ___________ __________ __________ ___________

7 TOL 0.5 0.1 If0.2 1 1 1 1 f5 f1
8 Both > POL? Yes (continue) - Yes (continue) Yes (continue) - Yes (continue) Yes (continue) Yes (continue) - Yes (continue) Yes (continue) Yes(otne

9Duplicate Analyi Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPD) No-Sto acetbe
10 [' -RPD 21.4% -10.2% __________

11 __________Difference > 2 TDL? Not applicable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable No - acceptable Not applicable No ccpal
12
13DuliatDuaplsicate-6 aseSieAtangarelFoprntsis_____-____100______D-66_______Waste_________Site________S___aging__ ______Area__ _____Footprints____________

14 Sampling Sample Sample Barium J Be rylum Boron Cadmium Calcium Chromium Cobalt TCopper TIo
15 Area Number Date mgk PQL rn/kg 0 PQL rn/kg Q PQ gr/kg Q PQL rn/k 01 PQL rn/kg Q PQL in/kg Q PQL rn/kg Q PQL rn/k Q PQ
16 B-8 J1PXLO 8/16/12 69.7 0.460 0.22 0.184 1.73 B 18 007 1 0.184 6920 92.0 10.6 0.184 4.28 1.84 11. 0.920 1430018
17 Duplicate ofJlPXLO J1PXL5 8/16/12 4910.486 J0.200 0.194 0.758 B 1.94 0.0811 B7 0.194 6770 972 1 0 194 4.45 1.94 10.4 0.972 1460019
18Aa1i8_________ ___________ __Analysis:____________ ___________ ___________ __________ __________ __________ ___________

19 TDL 2 .f0.2 2 0.2 100 1 2 1___
20 1 Both > POL? Yes (continue) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (contine Yes(otne
21 Duplicate Alysi Both >5xTDL? Ye al RPD) No0-Stop (acceptable) ___________ Yes (caic RPD) Yes (calc RPD) No-Stop_______ (acptbe Yes______________Ye

22 nassRPD 34.7% j2.2% 6.4% __________10.9% 21
23 ______ Difference > 2 TDL? Not applicable No -acceptable No -acceptable No -acceptable Not applicable Not applicable No -acceptable Not applicabl Notapial
24
25 Duplicate Analysis - 100-D-66 Waste Site Staging Area Footprints Nickel________ Potassium______ Silicon_____ _______________________ _____Sodium _______________________26[ Sampling Sample Sample Lead M neiu M anese Molbnum NiklPtsimSlcnSduI aaim
27[ Area INumber Date rn/kg Tq- PQL rn/kj Q PQL rn/kg Q PQL rn/kg Q PQ1 rn/kg Q PQL m/g Q PQL rn/kg Q PQL rn/kq Q PQL rn/k Q PQ
28[ B-8 J I XO 8/16/12 2.69 0.46013970 69.0 22 4.60 0.286 B 1.84 9.41 3.68 1000 368 391.841256 460136.220
29[ Duplicate of J1PXLO J 1 PL51 /16/12 2.7 0.486 4007. 2 .86 0.3 .4 9.838 1 38 35 .94 26 48. 35.
30 Analysis:_________ _______________________ ____________ ____________ ______ _____

31 TDL 5 If75 5 2 4 400 2 1f502.
32 Both > PQL? Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes(otne

33Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) ___________ No-Stop (acceptable) No-Stop (acceptable) Yes (caic RPD) Yes (caic RPD) Yes(acPD
34RPD ___________2.5% 2.7% ______________________ _________ 7.7% 4.6% 08

35 ________Difference > 2 TDL? No -acceptable Not applicable Not applicable No -acceptable No -acceptable No -acceptable Not applicable Not applicable Notapial

37 Duplicate Analysis - 100-D-66 Waste Site Staging Area Footprints ____________________________________________

38 Sampling Sample Sample Zinc I Chloride Nitrogen in Nitrate' Nitrogen in Nitrite andSuft

39 Area Number Date mgg Q QL1 rn/k Q PQL mgQP-TQ L rn/k Nitrate Sulfate PO
40 B-8 J1PXLO 8/16/12 30. 9.20 4.1 B .0 1. 0.2 . .
41 Duplicate of J1PXLO JIPXL5 8/16/12 29.7 9.72 1. B 10 12 0.2 0.97 .10. 4.1 j 1.
42 Analysis: -________ _________ __________ __________ __________

43 TDL 1 1f2 0.75 0.75 5
44 Both > PQL? Yes (continue) No0-Stop (acceptable) Yes (continue) Yes (continue) Ye (cniue)
45 Duliae nlyi Both >5xTDL? Yes (caic RPD) ____________ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
46 DpiaenyssRPD 1.3% ' ____________________ __________

47. ________ Difference > 2 TDL? Not applicable No - acceptable No - acceptable No - acceptable No - acceptable
48 Acronyms and qualifiers are defined on sheet 3.
49 ' Nitrate has been converted to nitrogen in nitrate
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____________________________ Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics). __________

COSIUN ICASI A-]I - JI PXKO ]Dupicat J1PXKO] A- I - JIPXJO ] A-2 - J1PXJI A-3 - JIPXJ2
8/15/12 8/15/12 8/15112 8/15/12 8115/12 1

ugk I Q 7PQL ug/kg Q PQL ugfkg Q PQL u/k Q PQL ugk PQL
Acenaphthene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.5 1 3.33 U 3.33 3-34 1U 13.34

Acenaphthylene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 3.33 U 3.33 10.9 33
Anthsacene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 3.33 U 3.33 10.8 I3.34

Benzo(a)anthracene PAH 1.98 J 3.42 1.13 J 3.43 3.51 U 3.51 9.7 3.33 113 3.34
Benzo(a)pyrene PAH 1.28 1 3.42 3.43 U 3.43 3.51 U 3.51 6.19 3.33 69.5 3.34

Benzo(b)fluoranthene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 5.84 3.33 58.6 3.34
Benzo(ghi)perylene PAHl 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 5.76 3.33 47.2 3.34

Benzo(k)fluoranthene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 2.60 1 3.33 28.9 3.34
Chiysene PAH 15.0 U 3.42 15.0 U 3.43 3.51 U 3.51 7.22 3.33 111 3.34

Dibenz~a,hjanthracene PAHl 3.42 U 3.42 .3.43 U 3.43 3.51 U 3.51 3.33 U 3.33 6.74 3.34
Fluoranthene PAHl 1.92 1 3.42 1.19 1 3.43 3.51 U 3.51 11.5 3.33 155 3.34

Fluorene PAHl 3.42 U 3.42 M3.4 3 U 3.43 3.51 U 3.51 3.33 U 3.33 3.34 U 3.34
Indeno(1,2,3-cd)pyrene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 6.52 3.33 35.3 3.34

Naphthalene PAH 1.39 1 3.42 3.43 U 3.43 3.51 U 3.51 8.94 3.33 119 3.34
Phenanthrene PAH 3.42 U 3.42 3.43 U 3.43 3.51 U 3.51 3.17 1 3.33 46.9 3.34

Pyrene PAH 2.09 1 3.42 1.24 3 3.43 3.51 U 3.51 9.94 3.33 132 3.34
Aroclor-1016 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aroclor-1221 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aroclor-1232 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Axoclor- 1242 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aroclor-1248 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aroclor-1254 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aeoclor-1260 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13. 13.0 U 13.0
A-olor-1262 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0
Aroclor-1268 PCB 13.5 U 13.5 13.3 U 13.3 13.7 U 13.7 13.0 U 13.0 13.0 U 13.0

Aldrin PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
Alpha-BHC PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29

alpha-Chlordane PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
beta-BHC PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
Delta-BHC PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
4-4'-DD PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UJD 1.29
4-4!-DDE PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
4-4 -DOT PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
Dieldrin PEST 1.34 UD) 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1,29 1.29 UD 1.29

Endosulfan I PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29T UD 1.29 1.29 UD 1.29
Endosulfanl11 PEST 1.34 UTD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29

Endlosulfan sulfate PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD j1.36 1.29 UD 1.29 1.29 LTD 1.29
Endrin PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD j1.36 1.29 UD 1.29 1.29 UD 1.29

Endrin aldehyde PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29
Endrin ketone PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD 1.29 1.29 UD 1.29

Gamma-BHC (Lndane) PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 1.29 UD :129: 1.29 D 12

Heplachlor PEST 1.34 UD 1.34 1.32 UD 1.32 1 .3 UD 16J1.9 D 129 .9 UD j1.29
Heptachlor epoxide PEST] 1.34 UD 1.34 1.32 UD 1.32 1-36 UD j1.36 J1.29 UD 1.29 1.29 UD ]1.29

Methoxychlor PEST 1.34 UD 1.34 1.32 UD 1.32 1.36 UD 1.36 J1.29 UD 1.29 1.29 UD 31.29
Toxaphene PEST 13.4 UJD_ 13.4 j13.2 UJD 1. 136 UJD 13.6 j12.9 UJO 12.9 12.9 UJD 12.9
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Attachment 1. 100-D3-66 Waste Site Verification Sample Results (Organics).

A-4 - JlPXJ3 A-5 - JIPXJ4 A-6 -J1PXJ5 A-7 - J IPXJ6 A-8 - JIPXJ7

CONSTITUENT CLASS 8/15/12 8/15/12 8/15/12 8/15/12 8/15/12

- uWT Q PQL ugk Q PQL ugk Q PQL ulk Q PQL ug/kg Q PQL
Acenasphthene PAH 3.27 U 3,27 3.34 U 3.34 3.28 U 3.28 15.1 3.45 3.33 U 3.33

Accnaphthylene PAH 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 44.5 3.45 3.33 U 3.33

Axtluacene PAH 3.27 U 3.27 9.80 3.34 3.28 U 3.28 3.45 U 3.45 3.33 U 3.33

Bcnzo(a)anthracene PAH 3.27 U 3.27 3.16 3 3.34 3.28 U 3.28 9.31 3.45 4.42 3.33

Benzo(a)pyrene PAH 3.27 U 3.27 1.09 1 3.34 3.28 U 3.28 5.91 3.45 2.17 1 3.33

Be=z(t,)fluoranthene PAH 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 7.05 3.45 2.40 3 3.33

Benzo(gh)perylene PAH 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 5.77 3.45 2.34 1 3.33

Benzo(Ic)fluoranthene PAH 3,27 U 3.27 3.34 U 3.34 3.28 U 3.28 2.90 J 3.45 1.15 J 3.33

Chtysene PAH 3.27 U- 3.27 15. U 3.34 3.28 U 3.28 7.53 3.45 15.0 U 3.33

Dibenza,hlanthracene PAl- 3.27 U 3,27 3.34 U 3.34 3.28 U 3.28 3.45 U 3.45 3.33 U 33

1'Iuoranthene PAH 3.27 U 3.27 10.4 3.34 3.28 U 3.28 10.1 3. 45 5.24 3.33

Fluorene PAH 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 13.45 U 3.45 3.33 U 3.33

lndeno(],2,3-cd)pyrene PAH 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 3.82 3.45 3.33 U 3.33

Naphithalene PAH 3.27 U 3.27 1.97 J1 3.34 3.28 U 3.28 4.86 3.45 4.71 .3.33

Phenanthrene PAII 3.27 U 3.27 3.34 U 3.34 3.28 U 3.28 1.52 1 3.45 1.52 J 3.33

?yrene PAH 3.27 U 3.27 0.970 J 3.34 3.28 U 3.28 10.1 3.45 5.04 Uj 3.33

Aroclor-1016 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Aroclor-1221 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Aruclr-12 PC 13.0 U 130 134 U 3.4 1.3 U 13.3 13.9 U 1. 32 U 1.
Aroclor-1242 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Aroclor-1242 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Areclor-124 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Aroclor-1254 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 1 3.3 13.9 U 13.9 13.2 U 13.2

Aroclor-1262 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Areclor-1268 PCB 13.0 U 13.0 13.4 U 13.4 13.3 U 13.3 13.9 U 13.9 13.2 U 13.2

Ar n PEST 1.9 UD 1.9 1.3 UD 1.3 1.3 _U 1.3 13.8 UD 1.8 1.1 U 1.1

Alha-BH PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

alpha-Can PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

betha-BChodn PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

betla-BHC PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

De--DO PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

44-.DD PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

4-4-DDT PEST 1.29 UD 1.29 1.33 UD 1.3 1.32 UD 1.32 1.38 UD 1.38 1,31 UD _1.31

Diel-dTi PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

DEdltnl PEST 1.29 1UD 1.29 1.33 _UD 1T.33 1.32 UD 1.32 1.38 UD 11.38 1.31 UD 1.31
Endosufan sufate PST 1.2 UD 129 1.3 U 1.3 13 UD .2 138 Jf 138 .1 UD .1

Endslfn IPEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

Gandoula.B Lnda1 PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 11.32 1.38 UD 1.38 1.31 UD 1.31gamnia-Chirdane PEST 1.29 UD 129 1.3 U 1.3 13 UD .2 138 D 138 .1 UD .3
He ptD~achslfat PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 Un 1.31

Heptoctdocepoxide PEST 1.29 UD 1.~~~ ~~29 13D 13 .2 U .2 .8 U .8 13 D 13Merliho PEST 1.29 UD 1.29 1.33 UD 1.33 1.32 UD 1.32 1.38 UD 1.38 1.31 UD 1.31

Endixapdhe PEST 1.2.9 UJD 1.2.9 13.3 UJD 1.3.3 1.3.2 UlD 1.3.2 1.3.8 UJD 1.3.8 1.31 UJD 1.31

EndOigiato keoePS .9 U .9 .3 U .3 13 13 13 Skoli Date.3 10/21

Garwna-Checke N.nde PET 12KD12 .3 D 13 .2 U. Sc38fe Date.3 131

gama-hlrdae FE 129 UD 1.9 .3Ca1.3 . No. 13D2C1.3847 e. No.3 0D 13

Re a epn Steschlor aio Pa kag f.29 te1.9 1.33-D-.33 1.3 J]61.2D1.3 Oufllpl a Waste Site U D13
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__________________________ Attachment 1. 100-D-66 Waste Site Verification Sample Results (Orgamics). _________

COSTT9N -31 AJPXJ8 ] A-10 -JIPXJ9 A-12 -JPXKI B.-8 - XO Duplicate of J1PXLO-
(1. 1/51 811611~Ib/2 8116/12 1

cnpteePAH 3.28 U 3.28 119.0 1 3.3 2.51 1 3-33 3.33 U 3.33 4.80 3.16
Acenaphthylene PAH 22.1 3.28 3.30 U 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3.16

Anthracene PAH 3.28 U 3.28 3.30 U 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3.16
Bez~~nlaee PAH 3.28 U .8 942 3.3 3.25 2 3.33 3.33 U 3.33 3.16 U 3.16

Benzo(a)pyrene PAH 3.28 U 3.28 3.87 3.3 1.92 3 3.33 3.33 U 3.33 3.16 U 3. 16
Benzo(b)fluoranthene PAH 3.28 U 3.28 6.45 3.3 1.67 3 3.33 3.33 U 3.33 3.16 U 3.16
Benzo(ghi)peryiene PAl- 3.28 U 3.28 6.45 3.3 1.67 13 3.33 3.33 U 3.33 3.16 U 3.16

Benzo(k)fluoranthene PAH 3.28 U 3.28 2.53 3 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3.16
Chrysene PAH 3.28 U 3.28 8.12 1__ 3.3 15.0 U 3.33 3.33 U 3.33 3.16 U 3.16

Dibenza,lijanthracene PAH 3.28 U 3.28 3.30 U 3. 3.33 U 3.33 3.33 U 3.33 3.16 U 3-16
Fluotanthene PAH 3.28 U 3.28 14.2 3.3 3.10 .1 3.33 3.33 -U 3.33 3.16 U 3.16

Pluorene PAH 3.28 U 3.28 3.30 U 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3,16
lndeno(1,2,3-cd)pyrene PAH 1.35 3 3.28 2.78 1 3.3 11.58 1 3.33 3.33 U 3.33 3.16 U 3.16

Naphthalene PAH- 3.28 U - 3.28 12.4 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3.16
Phenanthrene PAH 3.28 U 3.28 2.41 1 3.3 3.33 U 3.33 3.33 U 3.33 3.16 U 3.16

Pyrene PAH 3.28 U 3.28 13. 3.3 2.85 3 3.33 3.33 U 3.33 3.16 U 3.16
Aeoclor-1016 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9

Aroclor- 1221 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1232 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12. 9 U 12.9
Aroclor-1242 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1248 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1254 PCB 113.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1260 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1262 PCB 13.2 U 13.2 13.2 U 13.2 13.2- U 13.2 13.1 U 13.1 12.9 U 12.9
Aroclor-1268 PCB 13.2 U 13.2 13.2 U 13.2 13.2 U 13.2 13.1 U 13.1 12.9 U 12.9

Aidrin EST 1.3 UD 1.3 1.31 ID 1.31 1.31 UD 1.31 130 U 1.0 .2 UD .8
Alha-BH PEST 1.31 UD 1.31 1.31 LID 1.31 1.31 UD 1.31 1.30 UD 1.30 1.28 UD 1.28

Alpha-Can PEST 1.31 UD 1.31 1.31 LID 1.31 1.31 UD 1.31 1.30 UD 1.30 1.28 UD 1.28
betha-Cdn PEST 1.31 UD 1.31 1.31 UD 1.31 1.31 UD 1.31 1.30 UD 1.30 1.28 UD 1.28
Della-BHC PEST 1.31 UD 1.31 1.31 UD 1.31 1.31 LID 1.31 1.30 UD 1.30 1.28 UD 1.28
4-4'-DDDC PEST 1.31 LIg 13 1.31 LID 1.31 1.31 LID 131 1.0 UD .3 128 U 1.28

4--DE ES .3 U 13 131 LI 1.31 .3FID 13 1.30 UD 1.30 1.28 UD 12
4-4'-DDT PEST 1.31 UD 1.31 1.31 LID 1.31 1.31 LD 1.31 1.3 UD 1.30 1.28 LID 1.28
Dici-Dri PEST 1.31 LID 1.31 11.31 LID 1.31 1.31 LIUD 1.31 1.30 LID 11.30 1.28 UD 1.28

En'doslfn PEST 1.31 UD 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 UD 1.30 1.28 LID 1.28
DEndrifnl PEST 1.31 LID 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 LID 1.28

Endosulfnsufat PEST 1.31 LID 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 UD 1.28
Endrinfa 1 PEST 1.31 LID 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 UD 1.28

Endoslfnalfae PEST 1.31 LID 1.31 1.3 1 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 UD 1.28
Endrinte PEST 1.31 LID -1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 LID 1.28

Gann-Binaldehyd PEST 1.31 LID 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 LID 1.28
gndn kethone PEST 1.31 LID 1.31 1.31 LID 1.31 1.31 LID 1.31 1.30 LID 1.30 1.28 LID 1.28

G -HrCh(Lindn PEST 1.31 LID 1.31 1.31 LID 1.31miu u 1.30 1.28 LID 1.28
HeaaChlorpoxie jPEST 1.31 LID 1.31 [131 LID 13131 LI 131.0[I 1.30 11.28 LID 1.28

Methoxychior JPEST 113 LI 131 1 LD 1131 131 L IU 131.0[I 11.8LD 1.28
Toxaphene JPEST 13.1 [ L1iJD 131 J131 D[13 1 JD-T. 13.1 FUJD) 1 13.1 1 13.0 LID 13.0 1 12.8 LID 12.8
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Attachment 1. IW0D-66 Waste Site Verification Sample Results (Organics). _________

B-1 - J1PXK3 B-2 - J1PXK4 B-3 - JIPX1K5 B-4 - J1PXK6 B-5 - J1PXK7

CONSTITUENT CLASS 8/16/12 8/16/12 -8/16/12 -8/16/12 W1-_ 816/12

- jkg Q PQL _Hgkg Q PQL ug/kg Q PQL u~ Q 11PQL ugk Q PQL

Acenaphthene PAH 3.28 U 3.28 3.29 U 3.29 6.49 UD 6.49 3.26 U 3.26 3.32 U 13.32

Acenaphthylene PAH 3.28 U 3.28 3.29 LI 3.29 1320 D 6.49 3.26 U 3.26 3.32 U 3.32
Anthracene PAH 3.28 U 3.28 3.29 U 3.29 6.49 UD 6.49 3.26 U 3.26 3.32 U 3.32

Benzo(a)andhraeene PAH 3.28 U 3.28 3.29 U 3.29 5.00 JD 6.49 1.01 1 326 3.32 U 3.32-
Benzo(a)pyrene PAH 3.28 U 3.28 3.29 U 3.29 4.55 ID 6.49 3.26 U 32 .2 U 33

Benzo(b)fluoranthene PAH 3.28 U 3.28 3.29 U 3.29 4.81 JD 6.49 3.26 U 3.26 3.32 U 3.32
Benzo(ghi)perylene PAH 3.28 U 3.28 3.29 U 3.29 4.06 JD 6.49 3.26 U 3.26 3.2 U .2

B3enzo(k)fluoranthene PAH 3.28 U 3.28 3.29 U 3.29 6.49 UD 6.49 3.26 U 3.26 3.32 U 3.32

Chiysene PAH 3.28 U 3.28 3.29 U 3.29 5.44 3D 6.49 _3.26 U 3.6 0.6 1 3.32
Dibenz[a,hlanthracene PAH 3.28 U 3.28 3.29 U 3.29 6.49 UD 6.49 3.26 U 3.26 3.32 U 3.32

Fluoranthene PAM 3.28 U 3.28 13.29 U 3.29 16.7 D 6.49 3.26 U 32 3.2 U 3.32
Fluorene PAM 3.28 U 3.28 3.29 U 3.29 9.78 D 6.49 3.26 U 32 3.2 U 3.32

Indeno(1,2,3-cd)pyrene PAH 3.28 U 3.28 3.29 U 3.29 2.53 3D 6.49 3.26 U 32 3.2 U 3.32

Naphthalene PAH 3.28 U 3.28 3.29 U 3.29 12.6 D 6.49 3.26 U 3.6 33 U 3.32
Phenanthrene PAH 3.28 U 3.28 3.29 U 3.29 15.5 D 6,49 3.26 U 3.26 3.32 U 3.32

Pyrene PAM 3.28 U 3.28 3.29 U 3.29 8.95 D 6.49 3.26 U 3.26 3.32 U 3.32
Aroclor-1016 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13,A U 13.1
Aroclor-1221 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1232 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1242 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1248 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1254 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1260 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aroclor-1262 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1

Aroclor-1268 PCB 13.2 U 13.2 12.9 U 12.9 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1
Aldrin PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 LID 1.32 1.32 UD 1.32 1.30 UD 1.30

Alpha-BHC PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30
alpha-Chlordane PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30

beta-BHC PEST 1.31 UD 1.31 1.28 LID 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30
Delta-BHC PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD) 1.32 1.32 UD 1.32 1.30 UD 1.30
4-4'-DDD PEST 1.31 UD 1.31 1.28 LID 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30

44DD PS 131 UD 131 1.8 D 1. .UD D .3-132 U 1.32 1.30 LID 1.30
4-4-DDT PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 13 .0 LD 13

En4'DDsTfn PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 LID 1.30
DEdrlfnl PEST 1.31 LID 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 LID 1.30

Endosufan Iuft PEST 1.31 UD 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30
Endrilfn 11PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30

Endsia lfatye PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30
Endrineon PEST 1.31 LID 1.31 1.28 UD 1.28 1.32 UD 1.32 1.32 LID 1.32 1.30 LID 1.30

Gamndra-HC (Lide) PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 LID 1.32 1.32 LID 1.32 1.30 LID 1.30
g rin-Cetone PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 LID 1.32 1.32 LID 1.32 1.30 LID 1.30

Gau-HaCh(Lordn PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 LID 1.32 1.32 LID 1.32 1.30 LID 1.30
HeaaChlorpoxie PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 LID 1.32 1.32 LID 1.32 1.30 LID 1.30

Hetachor PEST 1.31 LID 1.31 1.28 LID 1.28 1.32 LID 1.32 1.32 LID 1.32 1.30 LID 1.30

Toxaphene PEST 13.1 LID 13.1 _12.8 LIDT-12.8-T13.2 LIUD 13.2 ,13.2 LID 13.2 13.0 LID 13.0
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics)__________

B-6_____- _ TIXK &87 -JIPXI(9 f B-9 -JXL 1O1PLB--JXL ]
CONSTITUENT CL/S16/12 T ___8112 (61 /612__ /61

u9k I Q IPQL ugk Q IPQL ugk Q IPQL ugk Q PQL I gf Q PQLI
Acenaphtliene PAH 3.30 U 3.30 3.29 U 3.29 11.4 3.33 3.32 U 3.32 3.33 U 3.33

Acenaphthylene PAH 3.30 U 3.30 3.29 U 3.29 6.87 3.33 3.32 3.32 1.83 31 3.33
Anthracene PAH 3.30 U 3.30 3.29 U 3.29 3.33 U 3.33 3.32 U 32 3.3 U .3

Benzo(a)anthracene PAR- 3.47 _3.30 1.04 J 3.29 1.40 3 3.33 14.5 3.32 8.22 3.33
Benzo(a)pyrene PAT- 3.30 U 3.30 3.29 U 3.29 3.33 U 3.33 10.5 - 3.32 4.93 3-.3 3

Benzo(b)fluoranthene PAH 2.66 1 3.30 3.29 U 3.29 1.02 1 3.33 10.4 - 3.32 6.233
Benzo(ghi)peiylen PAH 2.81 J1 3.30 3.29 U 3.29 0.884 J 3.33 8.18 3.32 5.84 3.33

Benzo(lc)fluoranthene PAH 1.07 J 3.30 3.29 U 3.29 3.33 U 3.33 4.51 3.32 2.10 J 3.33
Chrysene PAH 3.50 3.30 0.973 J 3.29 1.40 .t 3.33 11.9 3.32 6.26 - 3.33

Dibenz~a,hlanthracene PAH 3.30 U 3.30 3.29 U 3.29 3.33 U 3.33 3.32 U 3.32 3.33 U 3,33
Fluoranthene PAN 5.02 3.30 1.47 J1 3.29 1.17 1 3.33 20.4 3.32 12.4 3.33

Fluorene PAHl 3.30 U 3.30 3.29 U 3.29 6.96 3.33 3.32 U 3.32 3.33 U 3.33
hIdeno(1,2,3-cd)pyrene PAH 1.72 1 3.30 1.52 J 3.29 3.33 U 3.33 6.94 3.32 6.11 3.33

Naphthalene PAH 6.00 3.30 3.29 U 3.29 3.33 U 3.33 20.3 3.32 7.27 3.33
Phenanthrene PAH 0.908 J 3.30 3.29 U 3.29 3.33 U 3.33 4.11 3.32 3.08 J 3.33

Pyrene PAH 4.67 3.30_ 1.04 J1 3.29 1.57 J 3.33 17.9 3.32 9.97 _ 3.33
A-olor-1016 PCB 13.3 U 13.3 13.3 U 13.3 13.1 U! 13.1 13.1 Uf 13.1 13.3 U 13.3
Aroclor-1221 PCB 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1 13.1 Uf 13.1 13.3 U 13.3
Aroclor-1232 PCB 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1 13.1 U 13.1 13.3 U 13.3
Aroclor-1242 PCB 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1 13.1 U 13.1 13.3 U 13.3

Aroclor1248 PB 133 U 1. 133 U 3. 131 U 1. 131 U 11 1.3 U 33Arocior-124 PCB 13.3 U ,13.3 13.3 U 13.3 13.1 U 13.1 13.1 u 13. I 13.3 u 13.3
Aroclor-1260 PCB 13.3 Uf 13.3 13.3 U 13.3 13.1 U 13.1 13.1 U 13.1 13.3 U 113.3

Aroclor-1262 PC~~B 1. 33 1. 33 1. U 1. 31 U 1. 33 U 1.Aroclor-1268 PCB 13.3 U 13.3 13.3 U 13.3 13.1 U 13.1 13.1 U 13.1 13.3 U 13.3

Aol-C PEST 1.323 UD 1.323 1.3 UD 1.3 1.0 UD 1.0 1.0 UD 1.0 1.3 UD 1.3
aphaclordan8 PEST 1.3 UD 1.3 1.3 UD 13 1.0 UD 1.0 1.0 UD 1.0 1.3 UD 1.3

bel-BH PET 132 D 132 .32 UD .3 1.0 U 1.0 130 D 130 .32 UDC.3Dela-BH PEST 1.32 UJD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

DitidrinC PEST 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

Endosulfanl 
P ESC .2UB.2 

13 D 13 .0 D 13 .0 U .0 13 D 13

Endosulforane PEST 1.32 UJD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

Endoulfa sulate PEST 13 D 13 .2 U .2 13 D 13 .0 U .0 13 D 13
bendrin PEST 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

Enrialehde PST 1.32 UD 13 1.32 UD 1.32 13 D 13 .0 U .0 13 D 13
EdreltoneH PEST 1.32 UD 1.32 1.32 UD 1,2 1.30 UD 1.30 1.30 UD 1.30 13 D 13

Gamma-BHC (Lindane) ~~~~~~ ~~~~~P 2 U .2 1.2 U .2 13 U .0 13 D 1.0 13 D 13ga4-ChloDane PEST 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32
4-'DEpic ~~ PEST 1.32 UD 1.32 1.32 UD -1.32 1.303 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

Hep -Dtaclrpxd PEST 1.32 UD 1.32 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32
M exlr PEST 1.32 UJD 132 1.32 UD 1.32 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32
Tnoslan I PEST 1.32 UJD 1.32 1-32 UD 132 1.30 UD 1.30 1.30 UD 1.30 1.32 UD 1.32

Enri Originator2 .3 D .3 130 U 1. D.3 koli Date.3 10/2
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Attachment to Waste Site Reclassification Fonn 20 12-087 Rev. 0

Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics).

B-12- 31XL4 Equipment Blank -

CONSITUET CLSS -12 JIPI-A J1PXL6
CONTITEN CLSS 8/16/12 8/16/12

S g/kgW j -Q L g/kg Q.& P2L

Aceaaphthene PAH 3.34 1U 3.34 3.31 U 3.31
Acenaphthylene PAH 3.34 U 3.34 3.31 U 3.31

Anthracent PAH 3.34 U 3.34 3.31 U 3.31

Benzo(a)anthracene PAH 5.61 3.34 3.31 U 3.31
Benzo(a)pyrtne PAH 4,31 3.34 3.31 U 3.31

Benzo(b)fluoranthene PAH 5,31 3.34 3.31 U 3.31

Benzo(ghi)perylene PAHl 3.34 3.34 3.31 U 3.31
Benzo(k)fluoranthene PAHl 2.00 1 3.34 3.31 U 3.31

Cheysene PAH 1 6.28 3.34 3.31 U 3.31
Dibenza,h~anffiracene PAH 3.34 U 3.34 3.31 U 3.31

Fluoranthene PAH 9.78 3.34 3.31 U 3.31
Fluorene PAH_ 3.34 U 3.34 3.31 U 3.31

Indeno(1,2,3-cd)pyrene PAHl 3.82 3.34 3.31 U 3.31

Naphthalene PAHl 6.31 3.34 3.31 U 3.31
Phenanthrene PAHl 2.05 j 3.34 3.31 U 3.31

Pyrene PAl 8.43 - 3.34 3.314 U 3.31
Axoclor-1016 PCB 13.3 U 13.3
Axoclor-1221 PCB 13.3 U -13.3

Axoeor-232 CB 3.3 13 ~ T
Aroclor-1242 PCB 13.3 U 13. 3 1

Aroelor- 1242 PCB 13.3 U 13 3 . ~
Aroclor-1254 PCB 13.3 U 133..,
Aroclor-1260 PCB 13.3 U 13.3 ~ -~
Aroclor-1262 PCB 13.3 U 13.3 ~
Aroclor-1262 PCB 13.3 U 13.3

Aldrin PEST 1.32 UD 1.32
Alpha-BHC PEST 1.32 UD 1.32

alpha-Chlordane PEST 1.32 UD 1.32
beta-BHC PEST 1.32 UD 1.32

Delta-BHC PEST 1.32 UD L 32
4-4 -DDD PEST 1.32 UD 1_3 2.......,
4-4W-DDE PEST 1.32 UD 1.32
4-4'-DDT PEST 1.32 UD 1.32
Dieidrin PEST 1.32 UD 1.32

Endosulfan I PEST 1.32 UD 1.32

Endosulfan 11 PEST 1.32 UD 1.32 .

Endosulfan sulfate PEST L.32 UD 1.32
Endrin PEST 1.32- UD 1.32 .

Endrin aldehyde PEST 1.32 UD 1.32
Endrin ketone PEST 1.32 UD 1.32 ... 7

Gamnia-BHC (Lindane) PEST 1.32 UD 1.32 ~
gamnia-Chlordane PEST 1.32 UD 1.32

Hleptachlor PEST 1.32 UD, 1.32
Heptachlor epoxide PEST 1.32 UD 1.32 ~ ij

Methoxychlor PEST 1.32 LTD 1-32 ,,j ,jj
Toxaphene PEST 13.2 UD 1.
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

__________________________ Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics). _________1 [ Al JPK - Dupict o JPXKOj A-1 -J1Pxj A-2 -JPXJ1 A-3 -JPXJ2
1112 8/15/12 81i2___ 8/5/12 8/15/12

__ _ _ _ _ _ _ _ _ g/kg IQ PQL IuRkI Q PQL ug/kg Q PQL I /& Q 1'QL uglk Q IPQL
l,2,4-Trichlorobenzene SVOA 354 1U 354 331 U 331 349 U 349 339 U 339 330 U 330
1,2-Dichlorobenzene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
I,3-Dichlorobenzene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
I,4-Dichlorobenzene SVOA 354 U 35 4 331El U 331 349 U 349 339 U 339 330 U 330

2,4,5-Trichloropheno SVOA 354 U 354 331 UJ 331 349 U 349 339 U 339 330 U 330
2,4,6-Trichlorophenol SVOA 354 UJ 354 331 1.1 331 349 UJ 349 339 lU 339 330 U.1 330
2,4-Dichlorophenol SVOA 3S4 U 354 331 UJ 331 349 U 349 339 U 339 330 U 330
2,4-Dimetltylphenol SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 UJ 330
2,4-Dinitrophenol SVOA 1770 U 1770 1650 U 1650 1750 U 1750 1690 U 1690 1650 U 1650
2,4-Dirotoluene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
2,6-Dinitrotoluene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

2-Chloronaphthalene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
2-Chlorophenol SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

2-Methyinaphthalene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
2-Methylphenol (cresol, o-) SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

2-Nitroaniline SVOA 1770 U 1770 1650 U 1650 1750 U 1750 1690 U 1690 1650 U 1650
2-Nitrophenol SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

3+4 Methylphenol (cresol, m~p) SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
3,3'-Dichlorobenzidine SVOA 709 U 709 661 U 661 691 U 698 677 U 677 660 U 660

3-Nitroaniline SVOA 1770 U 1770 1650 U 1650 1750 U 1750 1690 U 1690 1650 U 1650
4,6-Dinitro-2-methylphenol SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
4-Bronsophenylphenyl ether SVOA 354 U 354 331 WJ 331 349 U 349 339 U 339 330 U 330

4-Chtoro-3-methylphenol SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
4-Chloroanaline SVOA 354 UJ 354 331 UJ 331 349 UJ 349 339 UJ 339 330 U1 330

4-Chlorophenylphenyl ether SVOA 354 U 354 331 111 331 349 U 349 339 U 339 330 U 330
4-Nitroaniline SVOA 1770 U 1770 1650 U 1650 1750 U 1750 1690 U 1690 1650 U 1650
4-Nitrophenol SVOA 1770 UJ 1770 1650 U3 1650 1750 UJ_ 1750 1690 UJ 1690 - 1650 131 1650
Acenaphthene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Acenapithylene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Anthracene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Benzota)anthracene SVOA 354 U 354 331 U 331 349 U 349 57.8 3 339 70.6 3 330
flenzo(a)pyrene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

flenzo(b)fluoranthene, SVOA 354 U 354 331 U 331 349 U 349 339 U 339 50 1 330
Benzo(ghi)perylene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

flenzo(k)fluoranthene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 60,2 J 330
Bis(2-chloro- I-ntethylethyl)edier SVOA 354 U 354 331 U3 331 349 U 349 339 U 339 330 U 330

Bis(2-Chloroethoxy)rnethane SVOA 354 U 354 331 UJ 331 349 U 349 339 U 339 330 U 330
Bis(2-chloroethyl) ether SVOA 354 U 354 331 UJ 331 349 U 349 339 U 339 330 U 330

Bis(2-ethylhexyl) phthalate SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Butylbenzylphthalate SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Carbazole SVOA 3 4 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Chxysene SVOA 354 1U 354 331 U 331 349 U 349 82.8 J 339 101 J 330

Di-n-butylphthalate SVOA 354 IU 1354 V331 T U 331 349 U 349 339 U 339 330 U 330
Di-n-octylphthalate SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Dibenz[a,h~anthracene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330_
Dibenzofliuan SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Diethyl phthalate SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Dimethyt phthalate . SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Flttoranthene SVOA 354 U 354 331 U 331 349 U 349 122 3 339 85.2 3 330
Fluorene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Hexachlorobenzene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Hexachlorobutadiene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Hexachlorocyclopentadiene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Hexachloroethane SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Indeno(1,2,3-cd)pyrene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Isophorone SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

N-Nitroso-di-st-dipropylamine SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
N-Nitcosodiphenylamine SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Naphthalene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330
Nitrobenzene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Pentachlorophenol SVOA 1770 U 1770 1650 UJ 1650 1750 U 1750 1690 U 1690 1650 U 1650
Phenanthrene SVOA 354 U 354 331 U 331 349 U 349 339 U 339 330 U 330

Phenol SVOA 354 U 354 31 U 31 349 U 39 339 U 39 30 U 30

Pyrene SVOA 354 U 354 31 U 31 49 U 349 1123 3 339 112 3 330
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

________________________ Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics).
A-4 - JlPXJ3 A-5 - J1PXJ4 A-6 - J1PXJ5 A-7 - J1IPXJ6 A-8 - J1PXJ7

CONSTITUENT CLASS 8/15/12 8/15/12 8/15/12 8/15/12 8/15/12

__ __ _ __ _ __ _ I_ ~Q PQL uzk 0Q 1~ ~ ~ PQL ufg PL ugft ~Q jPQL ul/kg Q PQL
1,2,4-Trichlorobenzene SVOA 329 1U 329 325 U 1325 330 U 330 340 U 340 327 U 1327
1,2-Dichlorobeozene SVOA 329 1U 329 325 U 325 330 U 330 340 U 340 327 -U 327
1,3-Dichlorobenzene SVOA 329 U 329 325 U 1325 330 U 330 340 U 340 327 U 327

1,4-Dichlorobenzene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
2,4,5-Trichlorophenol SVOA 329 U 329 325 U 325 1330 U 330 340 U 340 327 U 327
2,4,6-Trichiorophenol SVOA 329 UJ 329 325 UJ 325 1330 UJ 330 340 UJ 340 327 UJ 327
2,4-Dichlorophenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327_ U 327
2,4-Dimethylphenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
2,4-D'initrophenol SVOA 1650 U 1650 1620 U 1620 1650 U 1650 1700 U 1700 1640 U 1640
2,4-Dinitrotoluene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
2,6-Dinitirotoluene SVOA 329 1U 329 325 U 325 330 U 330 340 U 340 327 U 327

2-Chioronaphthalene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 1327 U 327
2-Chlorophenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

2-Metlsyhiaphthalene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
2-Methylphenot (cresol, o-) SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

2-Nitroaniline SVOA 1650 U 1650 1620 U 1620 1650 U 1650 1700 U 1700 1640 U 1640
2-Nitrophenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

3+4 Methylphenot (cresol, m+p) SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

3,3'-Dichiorobenzidine SVOA 659 U 659 649 U 649 661 U 661 680 U 680 655 U 655
3-Nitroaniline SVOA 1650 U 11650 1620 U 1620 11650 U 1650 1700 U 1700 1640 U 1640

4,6-Dinitoo-2-methylphenol SVOA 329 U 329 325 U 325 1330 U 330 340 U 340 327 U 327
4-Bromophenylphenyl ether SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
4-Chloro-3-methylphenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

4-Chioroanaline SVOA 329 UJ 329 325 UJ 325 330 UJ 330 340 -UJ 340 327 UJ 327
4-Chlorophenylphenyl ether SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327-

4-Nitroaniline SVOA 1650 U 1650 1620 U 1620 1650 U 1650 1700 U 1700 1640 U 1640
4-Nitrophenol SVOA 1650 UJ 1650 1620 UJ 1620 1650 UJ 1650 1700 UJ 1700 1640 UJ 1640
Acenaphthene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Acenaphthylene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Anthracene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Rertzo(a)anthracene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Benzo(a)pyrene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Benzo(b)fluoranthene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Benzo(ghi)perylene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Benzo(k)fluoranthene SVOA 1329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Bis(2-chloro-1-methylethyl)ether SVOA 1329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Bis(2-Chloroethoxy)methane SVOA 1329 U 329 325 U 325 330 U 330 340 U 1340 327 U 327
Bis(2-chloroethyl) ether SVOA 1329 U 329 325 U 325 330 U 330 340 1U 1340 327 U 327

Bis(2-ethylhexyl) phthalate SVOA 1329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Butylbenzylphthalate SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Carbazole SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Chiysene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Di-n-butylphthalate SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Di-n-octylphthalate SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Dibenzfa,hlanthracene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Dibenzofumrn SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Diethyl phthalate SVOA 329 U 329 325 U 1325 330 U 330 340 U 340 327 U 327
Dimethyl phthalate SVOA 1329 U 329 325 U 325 330 U 330 340 U 340 1327 U 327

nluoranthene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Fluorene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Hexachlorobenzene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Hexachiorobutadiene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Hexachiorocyclopentadiene SVOA 329 U 329 325 U 325 330 U- 330 340 U 340 327 U 327
1Iexachloroethane SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

Indeno(1,2,3-cd)pyrene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Isophorone SVOA 329 U 329 325 U 325 330 U 30 40 U 40 27 U 327

N-Nitroso-di-n-dipropylamine SVOA1 329 U 1 329 325 U 325 330 U 3301 340 U 340 327 U 327
N-Nitrosodiphenylamine SVOA 329 U 329 325 U 325 1330 U 330 340 U 340 327 U 1327

Naphthsalene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Nitrobenzene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327

I'entachlorophenol SVOA 1650 U 165 1620 U 1620 1650 U 1650 1700 U 1700 1640 U 1640
Phenanthrene SVOA 329 U 39 25 U 325 330 U 330 340 U 340 327 U 327

Phenol SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
Pyrene SVOA 329 U 329 325 U 325 330 U 330 340 U 340 327 U 327
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics).___________

CO SIUNT CAS[ A-9 -JIPXJ8 A-10l - JIPXJ9 A-12 -JPXKI Bl-8 - JIPXLO Duplicate of JIPXLO -

uw' g Q ?9jL I uzt 0 PQ z POL ugft _Q PQL uz/ka I POL
1,2,4-Trichlorobenzene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
1,2-Dichlorobenizene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
1,3-Dichlombenzene SVOA 330 U 330 330 U -330 321 U 321 328 U 328 3-j29 U 329
1,4-Dichlorobenzene SVOA 330 U 330 330 U 330 321 U 3i21 328 U 328 329 U 3 29

2,4,5-Trichloropheriol SVOA 330 U 330 330 U 330 321 U 321 328 -U 328 329 U 329
2,4,6-Trichlorophenol SVOA 1330 UJ 330 330 UI 330 321 UJ 321 328 U 328 329 U 329
2,4-Dichlorophenol SVOA 330 U 330 1330 1U 330 1321 U 321 328 U 328 329 U 329
2,4-Diimethylphenol SVOA 330 U 330 330 U 330 1321 U 321 328 U 328 329 U 329
2,4-Dinitrophenol SVOA 1650 U 1650 1650 U 1650 1610 U 1610 1640 U 1640 1650 U 1650
2,4-Dintitrotoluene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
2,6-Dinitrotoluene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

2-Chloronaphthalene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
2-Chlorophenol SVOA 330 U 330 330 U 330 321 U 321 328 U 1328 329 U 329

2-Methyinaphthalene SVOA 1330 U 1330 330 U 1330 321 U 321 328 U 1328 329 U 329
2-Methylphenol (cresol, o-) SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

2-Nitroaniline SVOA 1650 U 1650 1650 U 1650 11610 U 1610 1640 U 1640 1650 U 1650
2-Nitrophenol SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

3+4 Methylphenol (cresol, m+p) SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
3,3'-Dichlorobenzidine SVOA 659 U 659 1661 U 661 642 U 642 655 U 655 658 U 658

3-Nitroaniline SVOA 1650 U 1650 1650 U 1650 1610 U 1610 1640 U 1640 1650 U 1650
4,6-Dinitro-2-methylphenol SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
4-Bromophenylpltenyl ether SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U- 329
4-Chloro-3-methylphenol SVOA 330 U 330 330 U 330 321_ U 321 328 U 328 329 U 329

4-Chloroanaline SVOA 330 UJ 330 330 UJ 1330 321 UJ 321 328 U 328 329 U 329
4-Chlorophenylphenyt ether SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

4-Nitroaniline SVOA 1650 U 1650 1650 U 1650 1610 U 1610 1640 U 1640 1650 U 1650
4-Nitrophenol SVOA 1650 Ui 1650 1650 UJ 1650 1610 UJ 1610 1640 U 1640 1650 U 1650
Acenaphthene SVOA 330 U 330 1330 U 330 1321 U 321 328 U 1328 1329 U 329

Acenaphthylene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Anthracene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Benzo(a)anthracene SVOA 330 U 330 330 U 330 321 U 321 328 U- 328 329 U 329
Benzo(a)pyrene SVOA 330 U 330 330 U 330 321 U 321 1328 U 328 329 U 329

Benzo(b)fluoranthene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Benzo(ghi)perylene, SVOA 330 1U 330 330 U 330 321 U 321 328 U 328 329 U 329

Renzo(k)fluoranthene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Bis(2-chloro.-1-methylethyl)ether SVOA 330 U 330 330 U 330 321 U 321 328 U 1328 329 U 329

Bis(2-Chloroethoxy)methane SVOA 330 U 30 330 U 330 321 U 321 32 U 38 39 U 39
Bis(2-chloroethyl) ether SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Bis(2-ethylhexyl) phthalate SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Butylbenzylphthalate SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Carbazole SVOA 330 U 330 330 U 330 321 U 32 92 U 328 329 Ui 3299
Chuysene SVOA 330 U 330 330 U 3 30 321 U 321 328 U 328__ 329 U 329

Di-n-butyiphthalatc SVOA 330 U 330 330 U 330 321 U 321 328 U 38 329 U 329
Di-n-netylphthalate qv() 33A) U 33 33 I33 321n A3Ao3I I2...9.U...

Diberiza,hlanthracene SVOA 1330 1U 330 330 U 330 321 U 321 328 U 328 329 U 329
Dibenzofiiran SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Diethyl phthalate SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Dimethyl phthalate SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Fluoranthene SVOA 330 U 330 330 U 330 321 U 21 328 U 328 329 U 329
Fluorene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Hexachlorobenzene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
Hexachlorobutadiene SVOA 330 U 330 330 U 1330 321 U 321 328 U 328 329 U 329

Hexachlorocyclopentadiene SVOA 1330 U 330 330 U 330 321 U 32 38 U 38 39 U 39
Hexachloroethane SVOA 330 U 330 330 U 330 321 U 31 328 U 328 329 U 329

Indeno(1,2,3-ed)pyrene SVOA 330 U 330 330 U 330 321 U 321 1328 U 328 329 U 329
Isophorone SVOA 330 U 330 330 U 330 321 -U 321 328 U 328 329 U 329

N-Nitroso-di-n-dipropylamine SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329
N-Nitrosodiphenylamjine SVOA 330 U 330 330 U 330 321 U 321 328 U 328 329 U 329

Naphthalene SVOA 330 U 330 1330 U 330 321 U 321 328 U 328 329 U 329
Nitrobenzene SVOA 330 1U 330 330 U 330 321 U 321 32 U 328 329 U 329

Pentachlorophenol SVOA 1650 u 1650 1650 U 1650 1610 U 1610 1640 U 1640 1650 U 1650
Phenanthrene SVOA 330 U 330 330 U 330 321 U 321 328 U 328 1329 1U 329

Phenol SVOA 330 U 330 330 U 330 32 U 321 328 U 328 1329 U 329
Pyrene SVOA 330 UF330 330 U 330 321 U 31q 32 UA) IT 328 1329 U 329
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organic).
B-1 - J1PXK3 B-2 - JlPXK4 B-3 - JlPXKS B-4 - J1PXI(6 B-5 - JlPXK7

CONSTITUENT CLASS 8/16/12 8/16/12 8/16/12 8/16/12 8/16/12

ugk Q PQL uizf& I PL uztkg ILQ PQL ugk _Q PQL ut/k Q PQL
1,2,4-Triclilorobenzene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

1,2-Dichiorobenzene SVOA 315 U 315 335 U 335 289 U 289 329 LU 329 325 U 325

1,3-Dich]Drobenzene SVOA 315 U 315 335 U 335 289 U 289 329 IU 329 325 U 325

1,4-Dichlorobenzene SVOA 315 U 31$ 3-35 U 335 289 U 289 329 U 329 325 U 325

2,4,5-Trichiorophenol SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2,4,6-Tnichlorophenof SVOA 315 U 315 335 U 335 289 U 1289 329 U 329 325 U 325

2,4-fDichorophenol SVOA 1315 1U 315 335 U 335 289 U 289 329 U 329 325 U 325

2,4-Diinetsylphenol SVOA 315 U 315 1335 U 335 1289 U 289 329 1U 329 325 U 325

2,4-Dinitrophenol SVOA 1570 U 1570 1670 U 1670 1440 U 1440 1640 U 11640_ 1630 U 1630

2.4-Dinitotoluene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2,6-Dirkitrotoluene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2-Chloronaphthalene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2-Chlorophenol SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2-Methylnaphtlialene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

2-Methylphenol (cresol, o-) SVOA 1315 U 315 335 1U 335 219 U 289 329 U 329 325 U 325

2-Nitroaniaie SVOA 1570 U 1570 1670 U 1670 1440 U 1440 1640 U 1640 1630 U 1630

2-Nitrophenol SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

3+4 Methylphenol (cresol, rn+p) SVOA 315 1U 315 335 U 1335 289 U 289 329 U 1329 325 U 325

3,3-Dichlorobenzidine SVOA 630 U 630 669 U 669 577 U 577 658 U 1658 651 U 651

3-Nitroaniline SVOA 1570 U 1570 1670 U 1670 1440 U 1440 1640 U 1640 1630 U 1630

4,6-lDinitro-2-methylphenol SVOA 315 U 315 335_ U 335 289 U 289 329 U 329 1325 U 325
4-Bromophenylphenyl ether SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

4-Chloro-3-metsylphenot SVOA 315 U 315 335 1U 335 289 U 289 329 U 329 325 U 325

4-Chioroanaline SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

4-Chioropitenylphenyl ether SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

4-Nitroaniline SVOA 11570 U 1570 1670 U 1670 1440 U 1440 1640 U 1640 1630 U 1630

4-Nittophenot SVOA 1570 U 1570 1670 U 1670 1440 U 1440 11640 U 1640 1630 U 1630

Acenaphthene SVOA 315 U 315 335 U 335 289 U 289 1329 U 329 325 U 325

Acenaphthylene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Antlsracene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Benzo(&)anthracene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

]3enzo(a)pyrene SVOA 315 U 1315 335 U 335 289 U 289 329 U 329 325 U 325

Benzo(b)fluoranthene SVOA 315 U 315 1335 U 335 1289 U 289 329 U 329 325 U 325

Benzo(gsi)perylene SVOA 315 U 315 335 1U 335 289 U 289 329 U 329 325 U 325

Benzo(k)fluoranthene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325
Bis(2-hlore-1-methlethylether VO 31 U 315 335 U 35 289 U 29 29 U 32 35 U 2

Bis(2-chloro myle yl)eter SVOA 315 U 315 335 U 335 289 U 289 1329 U 329 325 U 325

Bi(2-Chloroetxy)mehe SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Bis(2-chorylheyl) ehthe SVOA 1315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

B-tylezylphthalate SVOA1 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Casybanzltte SVOA 1315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Chrysze SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Chry-styptaen SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Di-n-octylphthalate SVOA 315 U 315 335 U 335 289 1 U 289 329 U 329 325 U 325

Dien-ocayh~athralate SVOA 315 U 315 335 U 335 289 U 289 329 1U 329 325 U 325

Dibezofuarane SVOA 315 1U 315 335 U 335 289 U 289 329 U 329 325 U 325
Diethylphthalate SVOA 315 U 315 335 U 335 28 U 29 39 U 39 35 U 35

Dinhlphlala SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Ditl phaant e SVOA 315 U 315 335 U 335 289 U 289 1329 U 329 1325 U 325

irenptae SVOA 315 U 315 335 U 335 289 U 289 329 U 329 1325 U 325
Hexachlorobezene SVOA 31 U 315 335 U 33 5 28 U 29 39 U 39 35 U 35

Healilrobtaene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Hex uorcoedene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Hexachioroehane SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Hexd hoo buta3-dipyene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 1U 325

He phorocylpnine SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

H-Nilrosod--ro lane SVOA 315 U 315 335 1U 335 289 U 289 329 U 329 325 U 325

Indeniosodipheedylamne SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Isphorolne SVOA 315 U 315 335 U 335 289 -U 289 1329 U 329 325 U 325

N Nitroeadpoe mne SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

eN-Ntoophenlmn SVOA 3150 U 315 1670 U 1670 1440 U 1440 1640 U 1640 1305 U 1305

Nphthrlene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Phroenzel SVOA 1315 U 315 335 U 335 289 U 289 329 U 329 325 U 325

Pyarene SVOA 315 U 315 335 U 335 289 U 289 329 U 329 32
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Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

___________________________ Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics).___________
TB-6 -JPXK8 B3-7 -JIPXK9 B-9-JIPXLl B-10- J IPXLZ B-11 -JIPXL3

CONSTITUENT CLASS 8/619 /16/12 8/1T6/125 __ 1 __ 8/16/12 ____I 8/16/12
____ g I~ Q2 IVL upx IL Q 2 I i~5 FVL ugK Q I L I ugik Q 'QL I~~g uk I P QLI

1,2,4-Trichlorobenzene SVOA 323 1U 323 328 U 328 324 U 324 1322 U 322 327 U 327
1,2-Dichlorobenzene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
1,3-Dichlorobeo~zene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
1,4-Dichlorobenzene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

2,4,5-Trichlorophenol SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
2,4,6-Trichlorophenol SVOA 323 U 323 328 U 328 324 U 324 322 U 32 _327 U 327
2,4-Dichlorophenol SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
2,4-Dimethylphenol SVOA 1323 U 323 328 U 328 324 U 324 1322 U 322 327 U 1327

2,-iimhnl SVOA 162 U 1620 -1640 U 1640 1620 U 1620 1610 U 1610 1630 U 1630
2,4-Dinitrotoluene SVOA 323 U 323 328 U 328 324 U 324 322 _ U 322 327 U 327
2,6-Dinitrotoluene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

2-Chloronaphdhaene SVOA 3 23 U 323 328 U 328 324 U 324 322 U 322 327 U 327
2-Chlorophenol SVOA 323 U 323 328 U 328 324 U 324 322_ U 322 327 U 327

2-blethylnaphthalene SVOA 323 U 323 1328 U 328 324 U 324 322 U 322 327 U 327
2-Methylphenol (cresol, o-) SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

2-Nitroaniline SVOA 1 620 U 1620 1640 U 1640 1620 U 1620 1610 U 1610 1630 U 1630
2-Nitrophenol SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

3+4 Methylphenol (cresol, m+p) SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
3,3-Dichlorobeozidine SVOA 646 U 646 656 U 656 647 U 647 645 U 645 654 U 654

3-Nitroaniline SVOA 1620 U 1620 1640 U 1640 1620 U 1620 1610 U 1610 1630 U 1630
4,6-Dinitro-2-methylphenol SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
4-Bromophenylphenyl ether SVOA 323 U 323 1328 U 328 324 U 324 322 U 322 327 U 327
4-Chloro-3-methylphenol SVOA 1323 U 323 328 U 328 34 U 24 322 U 322 327 U 32

4-C~oo~in SVA 23 U 23 28 U 28 324 U 324 32 U 22 27 U 327
4-Chloro nphnlete SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
4- Nitoronlihnyete SVOA 1620 U 1620 1640 U 1640 1620 U 1620 1610 U 1610 307 U 1307

4-Nitroahnl SVOA 1620 U 1620 1640 U 1640 1620 U 1620 1610 U 1610 1630 U 1630
AceNatphenel SVOA 3623 U 3623 3280 U 3280 3624 U 3624 3220 U 3220 137 U 137
Acenaphthene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327 -Anathcene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
BnoAnthacene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

Benzo(a)ntraene SVOA1 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Benzo()prtene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

Benzo(gh)flerntene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Benzo(g~luopryntene SVOA 323 U 323 328 U 328 324 1U 324 322 U 322 327 U 327

Bis-choklo- nthenlete SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Bis(2-Chlorolmylehyl)eter SVOA 323 U 323 328 U 328 324 U 324 322 u 322 327 -U 327

Bis(2-Chloroethy)methe SVOA 323 ± U 323 328 U 328 324 U 324 322 U 322 327 Uj 327
Bis(2-thloreyl) ehthae SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U J 327
B-tyleylphhalate SVOA 1323 1U 323 328 U 328 324 _U - 324 322 U 322 327 U 327

Carybenypaz le SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U J 327
Chrysenle SVOA 323 jU 323 328 U 328 324 U 324 322 U 322 327 U j 327

Di--buysptaen SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Di-n-butylphthalate SVOA 323 U 323 3281 U 3281 324 U 324 322 U 322 327 U 327

Di-ncnzyah~athralate SVOA 323 U 323 328 U 328 324 u 324 322 U 322 327 U 327
Dibezofieanthaee SVOA 323 U 3,23 328 U 328. 324 1U 1324 1 322 1U 322 327 1U 3 27
Dieyl phtaa SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

Dimethyl phthalate SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Fielurthalat SVOA 323 U 323 328 U 328 324 U 324 51.9 J 322 327 U 327
Fluortene SVOA 323 U 323 328 U 328 324 U 324 3229 U 322 327 U 327
lhorobene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

Hexachlorobtadene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Hexachlorobuoeadiene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Hexachloroloetaine SVOA 323 U 323 328 U 328 324 U 324 1322 1U 322 327 U 327

Hneaol3-droe ne SVOA 323 U 323 328 U 328 324 U 324 1322 U 322 327 U 327
Iopho,-crone SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

N- Itso-nphropn sin SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
N-Nitroodin-dprlamine SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

N Nrosodipenylie SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327
Naphthealene SVOA 323 U 323 328 U 328 324 U 324 322 U 322 327 U 327

Pentachlorophenol SVOA 1620 U 1620 1640 U 1640 1620 U 1620 1610 U 1610 1630 U 1630
Phenanthrene SVOA 323 U 323 328 U 328 34 U 24 22 U 22 27 U 327

Phenol SVOA 1323 U 323 328 U L328 324 U 324 322 U 322 327 U 327
Pyrene -TSVOA 323 1 U 323 38 U L 3281 324-- - U 3241 53.7 J 322 327 U 327

Attachment I Sheet No. 22 of 23
Originator J. D. Skoglie Date 10/2/12
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Attachment 1. 100-D-66 Waste Site Verification Sample Results (Organics).
B-12 - J1PXL4

CONSTITUENT CLASS 8/16/12
________________ Q PQL

1,2,4-Tricblorobenzene SVOA 331 U 331
1,2-Dichlorobenzene SVOA 331 U 331
l,3-Dichlorobenzene SVOA 331 U 331
1,4-Dichiorobenzene SVOA 331 U 331

2,4,5-Trichlorophenol SVOA 331 U 331
2.4,6-Tricldorophenol SVOA 1331 U 331
2,4-Dichiorophenol SVOA 331 U 331
2,4-Dimethylphenol SVOA 331 U 331
2,4-Dinitrophenol SVOA 1650 U 1650
2,4-Dinitrotoluene SVOA 331 1U 331

2,6-Dinitrotoluene SVOA 331 U 331
2-Chloronaphthalene SVOA 331 U 331

2-Chiorophenol SVOA 331 U 331
2-Methylnaphthalene SVOA 331 U 331

2-Methylphenol (cresol, o-) SVOA 331 U 331
2-Nitroanilise SVOA 1650 U 1650
2-Nitrophenol SVOA 331 U 331

3+4 MetlIhenol (cresol, rn+p SVOA 331 U 331
3,3'-Dichlorobeozidine SVOA 662 U 662

3-Nitroaniline SVOA 1650 U 1650
4,6-Oiilro-2mehhylhenol SVOA 33 U 33

4-Chloiro--mehylphenol SVO0A 331 U 331

4-Chloroanaline SVOA 331 U 331
4-Chlorophenylphenyl ether SVOA 331 U 331

4-Nitroantiline SVOA 1650 U 1650
4-Nitrophenol SVOA 1650 U 1650
Acenaphthene SVOA 331 U 331
Acenaphthylene SVOA 331 U 331
Anthracene SVOA 331 U 331

Benzo(a)anthracene SVOA 331 U 331
Benzo(a)pyrene SVOA 331 1U 331

Benzo(b)fluoranthene SVOA 331 U 331
Benzo(ghi)perylene SVOA 331 U 331

Benzo(k)fluoranthene SVOA 331 U 331
Bis(2-chloro- I -methylethyl)ether SVOA 331 U 331

Bis(2-Chloroethoxy)methane SVOA 331 U 331
Bis(2-chloroethyl) ether SVOA 331 U 331

Bis(2-eli lhexy Iphthalate SVOA 331 U 331
Butylbenzylphthalate SVOA 331 U 331

Di-n-butyI hthalate SVOA 1331 U 331
Di-n-octylphthalate SVOA 1331 U 331

Dibenz[a,hlanthracene SVOA 331 U 331
Dibenzofuran SVOA 331 U 331

Diethyl phthalate SVOA 331 U 331
Dinsethyl phthalate SVOA 331 U 331

Fluoranthne SVOA 331 U 331
Fluorene SVOA 331 U 331

Hexachlorobenzene SVOA 331 U 331
lHexachlorobutadiene SVOA 1331 U 331

Hexachlorocyclopentadiene SVOA 331 U 331
Hexachloroethane SVOA 331 U 331

Indeno(1,2,3-cd)pyrene SVOA 331 U 331
Isophorone SVOA 331 U 331

N-Nitroso-di-n-dipropylamine SVOA 331 -U 331
N-Nitrosodiphenylamine SVOA 331 U 331

Naphthalene SVOA j331 U 331
Nitrobenzene SVOA J331 U 331

Pentachloroplsenot SVOA J1650 U 1650

Phenolhrne SVOA 331 U 331
Phenoln SVOA 331 U 331

Pyrene SVOA 331 U 331
Attachment I Sheet No. 23 of 23
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 1 00-D Field Remediation Job No. 1465

Area: 1l00-D

Discipline: Environmental *Calculation No: OlOOD-CA-VO480

Subject: 100-D-66 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 ~JPreliminary LISuperseded E] Voided LI

0 Sheets = 4 J. D.ol N. K. Schiffern C. H. Dobie F Obenauer /4(
Total 5 _______

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007) *Obtain CaIc. No. from Document Control and Form from Intranet

Remaining Sites Verifiation Package for the 100-D-66, 116-DR-S Outfall Spillway Wvaste Site D-5 1



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Washington Closure Hanford Inc. CALCULATION SHEET
IOriginator: I J. D. Skoglie LIDate: I10/03/12 ICaic. No.: IOO1D-CA-V0480 I Rev.: I 0

Project: I 00-D Area Fie1 .IPRemediation Job No: 14655 Checked: N. K- Schiffemny Date: 10/03/12
Subject: I 00-D-66 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 4

1 PURPOSE:
2
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 1 00-D-66 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009b), the following
6 criteria must be met:
7
8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13

14 GIVEN/REFERENCES:
15
16 1) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
17 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
18

19 2) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Areas,
20 DOE/RL-96-l 7, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
21 Washington.
22

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

25 4) WCH, 2012, Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway
26 Waste Site, Attachment to Waste Site Reclassification Form 20 12-087, Washington Closure
27 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-RL 2009b).
35
36 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
37

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
40 <1 x 10-' (DOE-RL 2009b).
41

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

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D-52
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Washington Closure Hanford1 Inc. CALCULATION SHEET
I Originator: IJ. D. S gle ( I Date: I10/03/12 C ale. No.: IOO1D-CA-VO480 I Rev.: I 0

Project: 100-D Area Fie d Rernediation Job No: 14655 Checked: N. K. Schiffern Date: 10/03/12
Subject: 100-D-66 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 2 of 4

1METHODOLOGY:

2

3 The 1 00-13-66 waste site is comprised of two decision units for verification sampling consisting of the
4 excavation and waste staging area footprints. The direct contact hazard quotient and carcinogenic risk
5 calculations for the 1 00-D-66 waste site were conservatively calculated for the entire waste site using
6 the greater of the statistical or maximum value for each analyte in all decision units from the 1 00-D-66
7 waste site RSVP (WCH 2012). Of the contaminants of potential concern (COPCs) for this site boron,
8 hexavalent chromium, molybdenum, and the detected polycyclic aromatic hydrocarbons (PAHs) require
9 HQ and risk calculations because these analytes were detected and a Washington State or Hanford Site

10 background value is not available. Nitrogen in nitrate requires an HQ and risk calculation because this
I1I analyte was detected above a Washington State or Hanford Site background value. All other site
12 nonradionuclide COPCs were not detected or were quantified below background levels. An example of
13 the HQ and risk calculations is presented below:
14

15 1 ) For example, the statistical value for boron is 1. 16 mg/kg, divided by the noncarcinogenic RAG
16 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
17 WAC 173-340-740[3]), is 1.6 x 104. Comparing this value, and all other individual values, to the
18 requirement of <1.0, this criterion is met.
19

20 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
21 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
22 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
23 3.7 x 10-3. Comparing this value to the requirement of <1.0, this criterion is met.
24

25 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
26 RAG value, then multiplied by 1.0 x 1 0-6. For example, the statistical value for benzo(a)antbracene
27 is 0.0284 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is 2.1 X 108. Comparing this

6
28 value, and all other individual values, to the requirement of <I x 10- , this criterion is met.
29

30 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
31 risk can be obtained by summing the individual values. To avoid errors due to intermediate
32 rounding, the individual cancer risk values yrior to rounding are used for this calculation. The sum
33 of the excess cancer risk values is 4.0 x 10- . Comparing these values to the requirement of
34 <1 X 10-5, this criterion is met.
35

36

37 RESULTS:
38

39 1) List individual noncarcinogens and corresponding HQs >1.0: None
40 2) List the cumulative noncarcinogenic HQ >1.0: None X1-
41 3) List individual carcinogens and corresponding excess cancer risk >1 x 0:None
42 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None.
43

44 Table 1 shows the results of the calculations.
45

46

47
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Washington Closure Hanfo!4, Inc. CALCULATION SHEET
IOriginator I J. D. Skoglie Y DaeI1/012 Caic. No.: I OOD-CA-VO480 I Rev.: I 0

Project: I100-D Area Field Remediation Job No: 114655 1Checked: N. K. Schiffern 14 Date: 10/063/12
Subject: I100-D-66 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 4

2
3 Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for
4 the 100-D-66 Waste Site.

5 Statistical or Noncarcinogen Carcinogen
6 Contaminants of Potential Maximum RAb Hazard RAGb ~ Carcinogen
7 Concern Value' m/g Quotient (m/k)Risk

8 ________________(mgkg) mnj _____

9 Ue ,t.q q44 
______

10 Boron 1.16 7200 1.613-04 --

II Chromium, hexavalenc 0.43 240 1.8E-03 2.1 _________

12 Molybdenum 0.461 400 1.2E-03 ____________

1 Acenaphthene 0.0190 4,800 4.OE-06 --

14 Acnptyeed 1.32 4,800 2.813-04 --

15 Anthracene 0.0108 24,000 4.5E-07- -

16 Benzo(a)anthracene 0.0284 - 1.37 2.lE-08
17 Benzo(a)pyrene 0.0174 --- 0.137 1.3E-07
18 Benzo(b)fluoranthene 0.0154 - 1.37 L.1E-08
19 Benzo(ghi)perylene d 0.0127 2,400 5.3E-06 -- -

20 Benzo(k)fluoranthene 0.0289_ - -- 1.37 2.lE-08

21 Chrysene 0.111 -- 13.7 8. 1E-09

22 Dibenz(a,h)anthracene 0.00674 -- -- 1.37 4.9E-09

23 Fluoranthene 0.03 87 3,200 1 .2E-05 -- -

24 Fluorene 0.00978 3,200 3. 1E-06 -- -

25 Indeno(1,2,3-cd)pyrene 0.00969 -- -- 1.37 7. 1E-09

25 Naphthalene d0.0293 1,600 1.8E-05 -- -

26 Phenanthrene d0.0469 1 24,000 2.OE-06 --

27 Pyrene 0.0328 2,400 1 4AE-05 --

29 Nitrogen in nitrate e31.2 128,000 2.4E-04 -

30 TONIdS
31 Cumulative Hazard Quotient: 3.7F,03
32 lCumnulative Excess Cancer Risk: 4.OE-07
33 Notes:
34 '= From WCH (2012).

35 = Value obtained from the RDRIRAWP (DOE-RL 2009b) or Washington Administrative Code (WAC) 173-340-740(3),

36 Method B, 1996, unless other-wise noted.

37 C= Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.

38' d = Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

39 acenaphthylene surrogate: acenaphthene

40 benzo(g,hJi)perylene surrogate: pyrene

41 phenanthrene surrogate: anthracene

42 C=This is a statistical value that was obtained from converting 'nitrate" to "nitrogen in nitrate".

43 not applicable

44 RAG remedial action goal

45

46

47

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site D-54



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Washington Closure Ha fr4, Inc. CALCULATION SHEET
I Originator. J. D. Skoglie )b I Date: 1 10/03/121 Ca~c. No.: 0 010OD-CA-VO480 Rev.: 0

Project: 100-D Area Fied Remnediato Jo NoI45 Cekd N. K.Schiffernl. Date: 10/03/12
Subject: 100-D-66 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 4 of 4

2 CONCLUSION:
3
4 The calculation in Table I demonstrates that the 1 00-D-66 waste site meets the requirements for the
5 direct contact hazard quotients and excess carcinogenic risk as identified in the RDRIRAWP
6 (DOE-RL 2009b) and SAP (DOE-RL 2009a). The direct contact hazard quotient and carcinogenic
7 (excess cancer) risk calculations are for use in the RSVP for this site.

Rerainng')ies V'rifcator Paku-e or the 100-D-6 16DR5Oufl'Q77-5



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillwavy Waste Site D-56



Attachment to Waste Site Reclassification Form 20 12-087 Rev. 0

Acrobat 8-0

CALCULATION COVER SHEET

Project Title: 100-D Field Remediation Job No. 14655

Area: 1 00-D

Discipline: Environmental *Calculation No: OIOOD-CA-V0481

Subject: 1 00-D-66 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

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]1 Superseded 07 Voided M

Cover 1
0Sheets =4 C H PAoie N. K. Schiffern D.0 i 0b ur /

Total =5 _______

SUMMARY OF REVISION

WCH--DE-018 (05/08/2007) *Obtain Caic. No. from Document Control and Form from Intranet
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Washington Closure Hanford,4nc. CALCULATION SHEET
Originator: C. H. Dob-ie C WIDate: 10/17/2012 Cale. No: 0100D-CA-V0481 Rev.: 0
I Project: I 100-D Area Field Remnediation I Job No: I 14655 IChecked: IN. K. Schiffem f IDate: 1 10/17/2012

Subject: 100-D-66 Waste Site Hazard Quotient arnd Carcinogenic Risk Calculation for Protection of Sheet No. 1 of 4
Groundwater

I 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 100-13-66 waste site. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2009), the following criteria
7 must be met:
8
9 1) 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 <1 X 10-5 for carcinogens.
13

14

15 GIVEN/REFERENCES:
16

17 1) 13H-1, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. OIOOX-CA-VO050
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 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23

24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
25
26 4) WCH, 2012, 100-D-66 Waste Site Cleanup Verification 95% UCL Calculation, O100D-CA-V0479,
27 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 (13HI 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
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Washington Closure Hanford, l;kc. CALCULATION SHEET
Originator: C. H. Dobie CA/IDate: 10/17/2012 Ca~c. No.: I0OIOD-CA-V0481 Rev: 0
I Project I 100-D Area Field Remtedi ation I Job No: I14655 IChecked: I N. K. Schiffern 13IDate: 110/17/2012

Subject: 100-D-66 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 2 of 4
1Groundwater

1 METHODOLOGY:
2

3 The 100-D-66 waste site is comprised of two decision units for verification sampling consisting of the
4 excavation and the waste staging area footprints. Hazard quotient and carcinogenic risk calculations for
5 potential impact to groundwater at the 100-13-66 waste site were conservatively calculated for the entire
6 waste site using the greater of the statistical or maximum value for each analyte in the 95% UCL
7 calculation (WCH 2012). Of the contaminants of potential concern (COPCs) for this site, boron,
8 hexavalent chromium, molybdenum, acen aphthene, acenaphthylene, anthracene, fluoranthene, fluorene,
9 naphthalene, phenanthrene, and pyrene are included because no Hanford background value has been

10 established and the distribution coefficient is less than that necessary to show no migration to
11 groundwater in 1,000 years using the generic site RIESRAD model (BHI 2005). Based on this model
12 and a vadose zone of approximately 0.0 m (0.0 ft) thickness, a Kd value of 80 mL/g is adequate to show
13 no migration to groundwater in 1,000 years using the generic RESRAD model (BHI 2005).
14 Contaminants with a Kd of 80 muJg are highly adsorbed to soil particles, and even when immersed in
15 water, any migration will be negligible. Therefore, HQ and risk calculations were performed with the
16 exclusion of these analytes with a Kd over 80 mug. Nitrogen in nitrate was quantitated at a
17 concentration above Hanford Site background and has a Kd less than 80. All other site nonradionuclide
18 COPCs were not detected, quantified below background levels, or have a Kd greater than or equal to 80.
19 An example of the HQ and risk calculations for soil constituents with a potential impact to groundwater
20 is presented below:
21

22 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
23 (mglkglday) to a reference dose for the same substance derived over the same specified time
24 (mglkg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
25 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
26 where the RAG is the groundwater cleanup level (mgIL) (calculated with, and related to the hazard
27 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 mg (conversion factor).
28 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
29 statistical value for boron is 1. 16 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is
30 3.6 x 103 Comparing this value to the requirement of <1.0, this criterion is met.
31

32 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
33 obtained by summring the individual values. (To avoid errors due to intermediate rounding, the
34 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the
35 100-D-66 waste site is 1.8 x 10-1. Comparing this value to the requirement of <1.0, this criterion is
36 met.
37

38 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
39 RAG value, and then multiplied by I x 10-'. The I100-D-66 waste site does not have any constituents
40 with carcinogen RAGS, the criterion for excess cancer risk is met. Consequently, the criterion for
41 cumulative excess cancer risk for carcinogens is also met.
42

43 4) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in
44 WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times
45 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of
46 ground water at the site." When the "100 times rule" values are exceeded, RESRAD was used to
47 demonstrate that higher soil concentrations may be protective of groundwater.
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Washington Closure Hanfordjn,,- CALCULATION SHEET
Originator: C. H. Dobie tW Date: 10/17/2012 Calc. No.: OIOOD-CA-V0481 Rev.: 0
I Project: 1 100-D Area Field Remediation I Job No: 14655 IChecked: IN. K. Schiffern v IDate:, 10/17/201

Subject: 100-D-66 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 3 of 4
Groundwater

2

3 RESULTS:
4
5 1) List individual noncarcinogens and corresponding HQs >1.0: None
6 2) List the cumulative noncarcinogenic HQ >1.0: None
7 3) List individual carcinogens and corresponding excess cancer risk >1 x 10- None
8 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None.
9

10
11 Table 1 shows the results of the calculations.
12

13

14 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-D-66 Waste Site.

15 Statistical or Noncarcinogen ICarcinogen
16 Contaminants of Potential Concern Maximum I b Hazard RAG' Carcinogen

17 I Value' RGft j Quotient RAGtg Risk

18 (mg/kgmgkg)(g/g

19 Boron 1.16 320 ~ 3.6E-03 - I_ ____

20 Chromium, hexavalent c0.43 4.8 J .0E-02 - I -

21 Molybdenumn 0.461 8 5.8E_____-02
22 Povri tic:< Hydrocarbons
23 Acenaphthene 0.0190 96 2.OE-04- -

24 Acenaphthylene d 1.32 96 1A.E-02- -

25 Anthracene 0.0108 240 4.5E-05- -

26 Fluoranthene 0.0387 64 6.OE-04 --

27 Fluorene 0.00978 64 1 .5E-04 --

28 Naphithalene d0.0293 16 1.8E-03 --

29 Phenanthrene d0.0469 240 2.OE-04---
Pyrene 0.0328 48 6.8E-04- -

30 Ain
31 Nitrogen innitrae J 31.2 J 2560 J1.2E-02 ______I______

33 Cumulative Hazard Quotient: 1.8E-01 I_____________
34 Cumulative Excess Cancer Risk: OOE0
35 Notes:

36 "=From WCH (2012).
3 b-Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method a, results and the

'.100 times" model.
38 '= Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996.
39 d = Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
40 acenaphttsylene surrogate: acenaphthene

41 phenanthrene surrogate: anthracene

42 'This is a statistical value that was obtained from converting "nitrate' to "nitrogen in nitrate'.
43 -- = not applicable

44 RAG = remedial action goal

45

46 CONCLUSION:
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Washington Closure Hanford, Inc. CALCULATION SHEET
Oniginator: C. H. Dobie - faIDate: 10/17/2012 Calc. No.: OIOOD-CA-V0481 Rev.: 0
I Project: I 00-D Area Field Remnediation I Job No: I 14655 Checked: IN. K. Schiffem 16IDate: I10/17/2012

Subject: 100-D-66 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Sheet No. 4 of 4
Groundwater

2 The calculation in Table 1 demonstrates that the 100-D-66 waste site meets the requirements for the
3 hazard quotients and excess carcinogenic risk for protection of groundwater as identified in the
4 RDRIRAWP (DOE-RL 2009).
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APPENDIX E

VERIFICATION SAMPLE RESULTS FOR THE SHORELINE
SEGMENT OF THE 100-D-66 WASTE SITE
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Figure E-1. Location of Sediment Samples for Shoreline Segment of the
100-D-66 Waste Site - Below the Ordinary High Water Mark.
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Table E-1. 100-D-66 Below the Ordinary High Water Mark Sample Results -

________ _____ _____Radionuclides. (2 Pages)
Sample HEIS Sample Carbon-14 Nickel-63 Tritium

Description Number -Date pCi/g I MDA pCi/R Q MDA pCiI~ Q MDA
Soil J1M6V8 11/18/11 0.0627 U 0.477 6.04 U 13.4 0.101 0.0172
Soil J1M6V9 11/18/11 -0.206 U 0.477 13.3 U 13.5 0.009 U 0.0208
Soil J1M6WO 11/18/11 -0.272 U 0.474 2.55 U 12.9 0.013 U 0.0201
Soil J1M6W1 11/18/11 0.0038 U 0.476 26.7 __13.2 0.021 U 0.0398
Soil J1M6W2 11/18/11 0.0729 U 0.477 4.47 U 13.2 0.016 U 0.0288
Soil J1M6W3 11/18/11 0.0191 U 0.477 6.12 U 14.2 -0.002 U 0.0201
Soil J1M6W4 11/18/11 17 0.477 6.01 U 13.8 0.014 U 0.0171
Soil JIM6W5 11/18/11 0.0189 U 0.475 9.3 U 12.7 0.008 U 0.0259
Soil 11M6W6 11/18/11 -0.132 U 0.474 6.91 U 13.1 0.018 U 0.0249
Soil J1M6W7 11/18/11 0.0866 U 0.476 5.9 U 12.2 0.012 U 0.0377
Soil J1M6W8 11/18/11 0.189 U 0.475 2.24 U 13.8 0.0131 U 0.0329
Soil J1M6W9 11/18/11 0.0715 U 0.474 7.46 U 12.8 -0.003 U 0.0334
Soil

(Duplicate of J1M6XO 11/18/11 0.195 U 0.477 12.5 U 12.8 4E-04 U 0.0214
JIM6V9) _________ ___ _______ _______

Acronyms and notes apply to all of the tables in this appendix.
Note: Data qualified with C or J are considered acceptable values.
B= detected below reporting limit
HEIS =Hanford Environmental Information System
GEA =gamma energy analysis
J = estimated
MDA = minimum detectable activity
N = recovery exceeds upper or lower control limit
PQL = practical quantitation limit
Q - qualifier
U = undetected
X (metals) = interferences present
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.
(12 Pages) ______ ______

J1M6V8 J1M6V9 J1M6WO J1M6W1
Constituent 11/18/2011 11/18/2011 11/18/2011 j 11/18/2011

_____________ Ik Q PQL k Q PQL Qgk 1 PQL, 1k Q PQL
____ PA~s____ __

Acenaphtbene 10 U 10 10 U 10 10 U 10 140 X 11
Acenaplithylene 9.2 U 9.2 9.3 U 9.3 9 U 9 9.5 U 9.5
Anthracene 3.1 U 3.1 3.2 U 3.2 3 U 3 3.2 U 3.2
Benzo(a)anthracene 3.3 U 3.3 68 3.3 3.2 U 3.2 3.4 U 3.4
Benzo(a)vvrene 6.6 U 6.6 48 6.6 6.4 U 6.4 13 JX 6.8
Benzo(b)fluoranthene 4.3 U 4.3 186 14.3 4.2 1U1 4.2 12 JXI 4.5
Benzo(ghi)yerylene 7.4 U 7.4 24 J 7.5 7.2 U 7.2 7.6 U 7.6
Benzo(k)fluoranthene 4 U 4 -44 4.1 3.9 U 3.9 7.3 JX 4.2
Chrysene 5 U 5 70 - 5 4.8 U 4.8 6.1 J 5.1
Dibenzra~hlantliracene 11 U 11 11 U 11 11 U 11 12 U 12
Fluoranthene 13 U 13 13 U 13 13 U 13 14 U 14
Fluorene 5.4 U 5.4 5.5 U 5.5 5.3 U 5.3 5.6 U 5.6
Indeno(1.2,3-cd)pyrene 12 1U 112 37 1 2 12 U 12 13 U 13
Naphthalene 12 U 12 12 U 12 12 U 12 13 U 13
Phenanthirene 12 U 12 12 U 12 12 U 12 13 U 13
Pyrene 12 1U 112 17 1J 12 112 U 12 113 U1_ 13

S-._PCBs __ __ __

Aroclor-1016 2.8 U 2.8 2.8 U 2.8 2.9 U 2.9 3 U 3
Aroclor-1221 8.2 U 8.2 8 U 8 8.3 U 8.3 8.6 U 8.6
Aroclor-1232 2 U 2 2 U 2 2.1 U 2.1 2.2 U 2.2
Aroclor-1242 4.8 U 4.8 4.6 U 4.6 4.8 U 4.8 5 U 5
Aroclor-1248 4.8 U 4.8 4.6 U 4.6 4.8 U 4.8 5 U 5
Aroclor-1254 2.7 U 12.7 12. 1U126 12.7 1U 12.7 12.8 U1 2.8 1
Aroclor-1260 2.7 U 2.7 12. U126 12.7 1U 12.7 12.8 U1 2.8

_________________________________Pesticides_______ ____

Aldrin 0.25 U 10.25 0.25 U 0.25 0.26 U 0.26 0.26 U 0.26
Alpha-BHC 0.21 U 0.21 0.21 U 0.21 0.23 U 0.23 0.22 U 0.22
aipha-Chiordane 0.32 U 0.32 0.32 U 0.32 0.34 U 0.34 0.33 U 0.33
beta-i ,2,3,4,5,6-Hexachlorocyclohexane 0.66 U 0.66 0.66 U 0.66 0.7 U 0.7 0.69 U 0.69
Delta-BHC 0.4 U 0.4 0.4 U 0.4 0.42 U 0.42 0.42 U 0.42
Dichlorodiphenyldichloroethane 0.54 U 0.54 0.55 U 0.55 0.58 U .0.58 0.57 U. 0.57
Dichiorodiphenyidichioroethylene 0.24 U 0.24 0.24 U 0.24 0.97 J 0.25 0.53 J 10.25
Di chi orodiphenyltri chloroethane 0.59 U 0.59 0.59 1U 0.59 0.62 U 0.62 6.1 U 6.1
Dieldrin 0.21 U 0.21 0.21 U 0.21 0.22 U 0.22 0.22 U 0.22
Endosulfanl1 0.17 U 0.17 0.18 U 0.18 0.19 U 0.19 0.18 U 0.18
Endosulfan 11 0.29 U 0.29 0.29 U 10.29 0.3 1U 0.3 0.3 U 0.3
Endosulfan sulfate 0.27 U 0.27 0.28 U 0.28 0.29 U 0.29 0.29 U 0.29
Endrin 0.3 U 0.3 0.31 U 0.31 0.32 U 0.32 0.32 U 0.32
Endrin aldehyde 0.17 U 0.17 0.17 1U 0.17 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.49 U 0.49 0.49 U 0.49 0.52 U 0.52 0.51 U 0.51
Gamma-BHC (Lindane) 0.46 U 0.46 0.46 U 0.46 0.49 U 0.49 0.48 U 0.48
gamma-Chlordane 0.26 U 0.26 0.27 U 0.27 0.28 U 0.28 0.28 U 0.28
Heptachlor 0.21 U 0.21 0.21 U 0.21 0.23 U 0.23 10.22 U 0.22
Hleptachior epoxide 0.42 U 0.42 0.43 U 0.43 0.45 U 0.45 0.44 U 0.44
Methoxychlor 0.45 U 0.45 10.45 1U 0.45 0.47 U 0.47 4.7 1U 4.7
Toxaphene 16 U 16 116 1UI 16 17 U 17 116 JU 16
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.

_________________________(12 Pages)_______

J1M6V8 J1M6V9 J1M6WO J1M6W1

Constituentk 11/18/2011 11/18/2011 11/18/20111 11/18/2011

__________________ pg/kg IQ IPQL, I g/kg Q0 PQL pgg/kg QPQL pig/kg Ql PQL

S- ~~~~SVOAs - - - - - _ - _ _

1,2,4-Trichlorobenzene 29 U 29 129 U 29 29 U 29 29 U 29

I ,2-Dichlorobenzene 23 U 23 23 U 23 22 U 22 23 U 23

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

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

2,4,5-Trichlorophenol 10 U 110 11 U1 ]1 10 U1 10 10 U1 10

2,4,6-Trichlorophenol 10 U 10 11 U1 11 10 U 10 10 U1 10

2,4-Dichlorophenol 10 U 10 11 U1 11 10 U 10 10 U 10

2,4-Dimethylphenol 68 U 68 69 U1 69 67 U 67 68 U 68

2,4-Dinitrophenol 340 U 340 350 U 1350 340 U 340 350 U 350

2,4-Dinitrotoluene 68 U 68 69 U 169 67 U 67 68 U 68

2,6-Dinitrotoluene 29 U 29 29 U1 29 29 U 29 29 U 29

2-Chloronaphthalene 10 U 10 11 U1 11 10 U 10 10 U 10

2-Chlorophenol 22 U 22 22 U 22 21 U 21 22 U 22

2-Methylnaphthalene 20 U 20 20 U 20 .19 U 19 20 U 20

2-Methylphenol (cresol, o-) 13 U 13 14 U 14 13 U 13 13 U 13

2-Nitroaniline 51 U 51 53 U 53 51 U 51 52 U 52

2-Nitrophenol 10 U 10 11 U 11 10 U 10 10 U 10

3+4 Methylphenol (cresol, m+p) 34 U 34 35 U 35 34 U 34 34 U 34

3,3'-Dichlorobenzidine 93 U 93 95 U 95 92 U 92 93 U 93

3-Nitroaniline 75 U 75 77 U 77 74 U 74 76 U 76

4,6-Dinitro-2-methylphenol 340 U 340 350 U 350 340 U 1340 340 U 340

4-Bromophenylphenyl ether 20 U 20 20 U 20 19 U 19 20 U 20

4-Chloro-3-methylphenol 68 U 68 69 U 69 67 U 67 68 U 68

4-Chioroaniline 84 U 84 86 U 86 83 U 83 85 U 85

4-Chiorophenylphenyl ether 22 U 22 22 U 22 121 U 21 22 U 22

4-Nitroaniline 75 U 175 76 U 76 74 1U 74 75 U 75

4-Nitrophenot 100 U 100 100 U 100 99 U 99 100 U 100

Acenaphthene 11 U 11 11 U 11 10 U 10 11 U 11

Acenaphthylene 18 U 18 18 U 18 17 U 17 18 U 18

Anthracene 18 U 18~ 18 U 18 17 U 17 18 U 18

Benzo(a)anthracene 21 U 21 21 U 21 20 U 20 24 J 21

Benzo(a)pyrene 21 U 21 21 U 21 20 U 20 21 U 21

B enzo(b)fluoranthene 27 U 27 28 U 28 27 U 27 34 JK 27

Benzo(ghi)perylene 16 U 16 17 U 17 16 U 16 117 U 17

Benzo(k)fluoranthene 41 U 41 42 U 42 41 U 41 141 U 41

Bis(2-chloro-l-methylethyl)ether 24 U 24 24 Uj 24 23 U 23 24 U 24

Bis(2-Chloroethoxy)methane 24 U 24 24 U 24 23 U 23 24 U 24

Bis(2-chloroethyl) ether 17 U 17 17 U 17 17 U 17 17 U 17

Bis(2-ethylhexyl) phthalate 47 U 47 48 U 48 47 U 147 48 U 48

Butylbenzylphthalate 44 U 44 45 U 45 44 U 144 45 U 45

Carbazole 37 U 37 38 U 38 37 U 37 37 U 37

Chrysene 28 U 28 28 1U 28 27 U 27 28 U 28

Di-n-butylphthalate 30 U 30 31 U 31 30 U 30 30 U 3

Di-n-octylphthalate 15 U 15 15 U 15 15 U 15 15 U 15

Dibenz[a,hlanthracene 20 U 20 20 1U 120 19 1U 19 20 U 2

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillway Waste Site E-8
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.

J1M6V8 J1M6V9 J1M6W0 J1M6W1
Constituent 11/18/2011 11/18/2011 11/18/2011 11/18/2011

Lt/k POL Lg/g L ~jjg/kg aQ PQL -~~ Q JPQJ
Dibenzofuran 21 U 21 21 U 21 20 U 20 21 U 21
Diethyl phthalate 27 U 27 27 U 27 26 U 26 27 U 27
Dimethyl phthalate 41 JB 24 31 JB 24 130 JB 23 55 JB 24
Fluoranthene 37 U 37 38 U 38 37 U 37 37 U 37
Fluorene 19 U 19 19 U 19 18 U 18 19 U 19
Hexachlorobenzene 30 U 30 31 U 31 30 U 30 30 U 30
Hexachiorobutadiene 10 U 10 11 U I11 10 U 10 10 U 10
Hexachlorocyclopentadiene 51 U 51 53 U 53 51 U 51 52 U 52
Hexachioroethane 22 U 22 22 U 22 22 U 22 22 U 22
Indeno 1,2,3-cd prene 23 U 23 23 U 23 122 U 122 23 U 23
Isophorone 18 U 118 18 1U 18 17 U 17 18 U 18
N-Nitroso-di-n-dipropylamine 32 U 32 33 U 33 32 U 32 32 U 32
N-Nitrosodiphenylamine 22 U 22 22 U 22 21 U 21 22 U 22
Naphthalene 32 U 32 33 U 33 32 U 32 32 U 32
Nitrobenzene 23 U 23 23 U 23 22 U 22 23 U 23
Pentachiorophenol 340 U 340 350 U 350 340 U 340 1340 U 340
Phenanthrene 18 U 18 18 U 18 17 U 17 18 U 18
Phenol 19 U 19 19 U 19 18 U 18 19 1U119
Pyrene 12 U 12 13 U 1-3 12 U 12 125 1T 113
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.

S J1M6W2 JIM6W3 ] J1M6W4 f J1M6W5
Constituent 111/18/2011 11/18/2011111/18/20111 11/182011

Q Ik POL uplw1 1 PI -ku POL / 10 POL
______________________PAHs __ __ __

Acenaphthene 10 U 10 11 U I11 14 JX 10 120 X I11

Acenaphthylene 9.4 U 9.4 9.7 U 9.7 9.2- U 9.2 9.7 U 9.7
Anthracene 3.2 U 3.2 3.3 U 3.3 3.1 U 3.1 3.3 U 3.3
Benzo(a)anthracene 3.3 U 3.3 3.4 U 3.4 3.3 U 3.3 36 - 3.4
Benzo(a)pyrene 6.7 U 6.7 6.9 U 6.9 6.6 U 6.6 24 X 6.9
Benzo(b)fluoranthene 4.4 U 14.4 4.5 1U 4.5 4.3 U 4.3 28 __ 4.5 1
Benzo(ghi)perylene 7.6 U 7.6 7.7 U 7.7 7.4 U 7.4 7.7 U 7.7
Benzo(k)fluoranthene 4.1 U 4.1 4.2 U 4.2 4 U 4 16 14.2
Chrysene 5.1 U 5.1 5.2 U 5.2 5 U 5 23 J 5.2
Dibenzra~hlanthracene 12 U 12 12 U 12 11 U 11 12 U 12
Fluoranthene 14 U 14 14 U 14 13 U 13 30 J 14
Fluorene 5.5 U 15.5 5.7 U 5.7 5.4 U 5.4 5.7 U 5.7
Indeno(1,2,3-cd)pyrene 13 U 13 13 U 13 12 U 12 14 J 13
Naphthalene 13 U 13 13 U 13 12 U 12 13 U 1 13

Phenanthrene 113 U 13 13 U 13 12 U 12 13 U 13

Pyrene 13 U 13 113 U 13 12 U 12 34 l 13
________________________PCBs_______ ___

Aroclor-1016 3 3 3 U 3 2.7 U 2.7 2.9 U 2.9
Aroclor-1221 8.7 U 8.7 8.6 U 8.6 7.9 U 7.9 8.4 U 8.4
Aroclor-1232 2.2 U 2.2 2.1 U 2.1 2 U 2 2.1 U 2.1
Aroclor-1242 5 U 5 5 U 5 4.6 U 4.6 4.9 U 4.9
Aroclor-1248 5 5 5 U 5 4.6 U 4.6 4.9 U 4.9
Aroclor-1254 2.8 1U 12.8 12.8 U 12.8 12.6 1U 2.6 2.7 U 2.7
Aroclor-1260 2.8 1U 2.8 12.8 U 12.8 12.6 1U 2.6 2.7 U 2.7

_______ Pesticides____ ___

Aldrin 0.25 U 0.25 0.26 U 0.26 0.26 U 0.26 0.27 U 0.27
Alpha-BHC 0.21 U 0.21 0.23 U 0.23 0.22 U 0.22 0.23 U 0.23
alpha-Chlordane 0.32 U 0.32 0.34 U 0.34 0.33 U 0.33 0.34 U 0.34
beta-i ,2,3 ,4,5 ,6-Hexachlorocyclohexane 0.67 U 0.67 0.7 U 0.7 0.68 U 0.68 0.71 U 0.71
Delta-BHC 0.4 U 0.4 0.42 U 0.42 0.41 U 0.41 0.43 U 0.43
Dichlorodiphenyldichloroethane 0.55 U 0.55 0.57 U 0.57 0.56 U 0.56 0.58 U 0.58
Dichiorodiphenyldichioroethylene 0.24 U 10.24 0.53 J 0.25 0.24 U 0.24 10.25 U 0.25
Dichlorodiphenyltrichloroethane 0.59 U 0.59 0.62 U 0.62 0.61 U 0.61 6.3 1U 6.3
Dieldrin 0.21 U 0.21 0.22 U 0.22 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 0.19 U 0.19
Endosulfan 11 0.29 U 0.29 0.3 U 10.3 0.29 U 0.29 0.3 U 0.3
Endosulfan sulfate 0.28 U 0.28 0.29 U 0.29 0.28 U 0.28 0.29 U 0.29
Endrin 0.31 U 10.31 0.32 U 0.32 0.31 U 0.31 0.33 U 0.33
Endrin aldehyde 0.17 U 0.17 0.18 U 0.18 0.18 U 0.18 0.18 U 0.18
Endrin ketone 0.49 U 0.49 0.51 U 0.51 0.5 U 0.5 0.52 U 0.52
Ganwma-BHC (Lindane) 0.47 U 0.47 0.49 U 0.49 0.48 U K0.4 8 0.49 U 0.49
ganmma-Chiordane 0.27 U 0.27 0.28 U 0.28 0.27 U 0.27 0.28 U 0.28
Heptachlor 0.21 U 0.21 0.23 U 0.23 0.22 U 0.22 0.23 U 0.23
Heptachlor epoxide 0.43 U 10.43 0.45 U 0.45 0.44 U 0.44 0.45 U 0.45
Methoxychlor 0.45 U 10.45 0.47 U 0.47 0.46 U 0.46 4.8 U 4.8
Toxaphene 16 U 16 17 U 17 16 IU IC 1-7 U 17

Remaining Sites Verification Package for the 100-D-66, 116-DR-S Outfall Spillwa-v Waste Site E- 10
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.

J1M6W2 J1M6W3 J1M6W4 J1M6W5
Constituent 11/18/2011 11/18/2011 11/18/2011 j 11/18/2011

_________ ___1___ / PL jgaI IQ ag/ kg PQL
___________________________SVOAs___

1,2,4-Trichlorobenzene 30 U 130 30 U 30 27 U 27 30 U 30
1,2-Dichlorobenzene 23 U 123 23 U 23 21 U 21 24 U 24
1,3-Dichiorobenzene 13 U 13 13 U 13 12 U 12 13 U 13
l,4-Dichtorobenzene 14 U 14 14 U 14 13 U 13 15 U 15
2,4,5-Trichiorophenol 11 U 11 11 U 11 9.8 U 9.8 11 U 11
2,4,6-Trichiorophenol 11 U 11 11 U 111 9.8 1U 19.8 11 1U 11
2,4-Dichiorophenol 11 U 11 11 U 11 9.8 U 9.8 11 U 11
2,4-Dimethylphenol 70 U 170 70 U 70 64 U 64 71 U 71
2,4-Dinitrophenol 350 U 350 350 U 350 330 U 330 360 U 360
2,4-Dinitrotoluene 70 U 70 70 U 70 64 U 64 71 U 71
2,6-Dinitrotoluene 30 U 30 30 U 30 27 U 27 30 U 130
2-Chloronaphthalene 11 U 11 11 U 11 19.8 1U 9.8 11 U 11
2-Chlorophenol 22 U 22 22 U 22 21 U 21 22 U 22
2-Methylnaphthalene 20 U 120 20 U 20 19 U 19 20 U 20
2-Methyiphenol (cresol, o-) 14 U 1 14 U 14 13 U 13 14 U 14
2-Nitroaniline 53 U 53 53 U 53 49 U 49 53 U 53
2-Nitrophenol 11 U 11 11 U 11 9.8 U 9.8 11 U 11
3+4 Methylphenol (cresol, m+p) 35 U 35 35 U 35 132 U 32 35 U 35
3,3'-Dichlorobenzidine 95 U 95 95 U 95 88 U 88 96 U 96
3-Nitroaniline 77 U 177 77 U 77 71 U 71 78 U 78
4,6-Dinitro-2-methylphen ol 350 U 350 350 U 350 320 U 320 350 U 350
4-Bromophenyiphenyl ether 20 U 20 20 U 20 19 U 19 20 U 20
4-Chloro-3-methylphenol 70 U 70 70 U 70 64 U 64 71 U 71
4-Chioroaniline 87 U 87 86 U 86 80 U 80 88 U 88
4-Chiorophenylphenyl ether 22 U 22 22 U 22 21 U 21 22 U 22
4-Nitroaniline 77 U 177 76 U 76 71 U 71 78 U 78
4-Nitrophenol 100 U 100 100 U 100 95 U 95 100 U 100
Acenaphthene I I U Ii 11 U I11 10 U 10 11 U 11
Acenaphthylene 18 U 18 18 U 18 17 U 17 18 U 18
Anthracene 18 U 18 18 U 18 17 U 17 18 U 18
Benzo(a)anthracene 21 U 21 21 U 21 20 U 20 41 J 21
Benzo(a)pyrene 21 U 121 21 U 21 20 U 20 32 J 21
Benzo(b)fluoranthene 28 U 28 28 U 28 26 U 26 62 JK 28
Benzo(ghi)peryiene 17 U 17 17 U 17 16 U 16 17 U 17
Benzo k fluoranthene 42 U 42 42 U 42 39 U 39 43 U 43
Bis(2-chloro-1-methylethyl)ether 24 U 24 24 U 24 22 U 22 25 U 25
Bis(2-Chloiroethoxy)methane 24 U 24 24 U 24 22 U 22 25 U 25
Bis(2-chloroethyl) ether 18 U 118 18 U 18 16 U 16 18 U 18
Bis(2-ethylhexyl) phthalate 49 U 49 49 U 49 45 U 45 49 U 49
Butylbeinzylphthalate 46 U 46 45 U 45 42 U 142 46 U 46
Carbazole 38 U 38 38 U 38 35 U 35 38 U 38
Chrysene 29 U 29 28 U 28 26 U 26 36 J 29
Di-n-butylphthalate 31 U 31 31 U 31 28 U 8 31 U 3
Di-n-octylphthalate 15 1U 115 15 U 15 14 U 1 5 U 1
Dibenz[a,h]anthracene 20 1U 120 20 U 20 19 U 1 0 U 2
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.
_________________________(12 Pages) ______________

JIM6W2 JIM6W3 J1M6W4 J1M6W5
Constituent 11/18/2011 11/18/2011 11/18/2011 11/18/2011

__ _ _ _ _ __ _ _ _jg/k _Q POL Lig-ika _Q POLj L~/kg a POL jggjjg POX L
Dibenzofuran 21 U 21 21 U 21 20 U 20 21 U 21
Diethyl phhalate 28 U 28 27 U 27 25 U 25 28 U 28
Dimethyl phthalate 180 JB 24 73 JB 24 37 JB 22 110 JB 25 1
Fluoranthene 38 U 38 38 U 38 35 U 35 39 J 38

___ ___ __ ___ __ 19 U 119 19 1U 19 18 U 18 19 U 19
Hexachlorobenzene 31 U 131 31 1U 31 28 U 28 31 U 31
Hexachiorobutadiene I11 U I11 11 U 11 9.8 U 9.8 11 U 11
Hexachiorocycdopentadiene 53 U 53 53 U 53 49 U 49 53 U 53
Hexachloroethane 23 U 23 22 U 22 21 -U 21 23 U 23
Indeno(1,2,3-cd)pyrene 23 U 23 23 U 23 21 U 21 24 U 24
Isophorone 18 U 18 18 U 18 17 U 17 18 U 18
N-Nitroso-di-n-dipropylamine 33 1U 133 33 1U 33 130 U 30 33 U 33
N-Nitrosodiphenylamine 22 U 22 22 1U 22 21 U 21 22 U 22
Naphthalene 33 U 33 33 U 33 30 U 30 33 U 33
Nitrobenzene 23 U 23 23 U 23 21 U 21 24 U 24
Pentachlorophenol 350 U 350 350 U 350 320 U 320 350 U 350
Phenanthrene 18 U 18 18 U 18 17 U 17 18 U 18
j_________________ 19 U 19 19 U 19 118 U 18 19 U 19
j__________________ 13 U 13 13 IU 13 112 U 12 21

Remaining Sites Verifi cation Package for the ]OO-D-66, 1]6-DR-5 Outfall Spillway Waste Site E- 12
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.

J1M6W6 J1M6W7 ( J1M6W8 J1M6W9

Constituent [11/18/20111 11/18/20111 11/18/2011 11/18/2011

PQ1 1k P / 10 1I II L ggk I PO igkm11 P L
____ PAils______ _ ___

Acenaphthene liOX 11 42 JX 11 H1U 11 270 X III
Acenaphthvlene 9.6 U 9.6 9.7 U 9.7 10OU 10 9.9 U 9.9
Anthracene 3.2 U 3.2 3.3 U 3.3 3.4 U 3.4 3.4 U 3.4

'3enzo(a)anthracene 3.4 U 3.4 8 JX 3.4 180 3.6 990 X 3.5
Benzo(a)pyrene 6.8 U 6.8 13 J 6.9 180 7.2 1100 - 7.1
Benzo(b)fluoranthene 4.5 U 1 4.5 121J 14.5 2001 4.71 1100 1 4.6
Benzo(7,hi)inerylene 7.7 U 7.7 7.7 U 7.7 541 8.11 440 - 7.9
B enzo(k)fluoranthene 4.2 U 4.2 6.5 J 4.2 1301 4.4 650 - 4.3
Chrysene 5.1 U 5.1 8.7 J 5.2 170 5.4 1000 - 5.3
Dibenz[a~hlanthracene 12 U 12 12 U 12 23 J 12 11OX 12
Fluoranthene 14 U 14 14 U 14 91 __ 15 560 _ 14

Fluorene 5.6 U 1 5.6 5.71U 5.7 5.9 U 5.9 5.8 U 5.8.
Indeno(1,2,3-ed)pyrene 13 U 13 1 3 U 13 90 __ 131 570 - 13
Naphthalene 13 U 13 13 LU 13 131U 1 131 13 U 13
Phenanthrene 13 U 13 13 U 131 13U 1 131 26 JX 13
Pyrene 13 U 13 13 U 13 10_ 180_ 13

____ PCBs__ ____

Aroclor- 0 16 2.8 U 2.8 3 U 3 2.9 1U 2.9 2.9 U 2.9
Aroclor-1221 8.1 U 8.1 8.7 U 8.7 8.5 U 8.5 8.5 U 8.5
Aroclor-1232 2 U 2 2.2 U 2.2 2.1 U 2.1 2.1 U 2.1
Aroclor-1242 4.7 U 4.7 5.1 U 5.1 -5 U 5 4.9 U 4.9
Aroclor-1248 4.7 U 4.7 5.1 U 5.1 5 U 5 4.9 U 4.9
Aroclor-1254 2.6 U 12.6 2.8 1U. 2.8 2.8 U 2.8 2.8 U 2.8
Aroclor-1260 2.6 U 2.6 12.8 1U 2.8 2.8 U 2.8 2.8 U 2.8

_________________________________ ______ Pesticides____
Aldrin 0.26 U 0.26 0.28 1U 0.28 0.28 U 0.28 0.26 U 0.26
Alpha-BHC 0.22 U 0.22 0.24 U 0.24 0.24 U 0.24 0.22 U 0.22
alpha-Chlordane 0.34 U 0.34 0.36 U 0.36 0.35 U 0.35 0.33 U 0.33
beta-i ,2,3,4,5, 6-Hexachiorocyclohexane 0.69 U 0.69 0.75 U 0.75 0.73 U 0.73 0.68 U 0.68
Delta-BHC 0.42 U 0.42 0.45 U 0.45 0.44 U 0.44 0.41 U 0.41
Dichlorodiphenyldichloroethane 0.57 U 0.57 0.62 U 0.62 10.6 1U 0.6 10.56 U 0.56
Dichlorodiphenyldichloroethylene 0.25 U 10.25 0.27 U 0.27 0.26 U 0.26 0.24 U 0.24
Dichiorodiphenyltrichloroethane 0.62 U 0.62 6.7 U 6.7 6.5 U 6.5 6 U 6
Dieldrin 0.22 U 0.22 0.24 U 0.24 0.23 U 0.23 0.22 U 0.22
Endosulfan 1 0.18 U 0.18 0.2 U 0.2 0.19 U 0.19 0.18 U 0.18
Endosulfan 11 0.3 U 0.3 0.32 U 0.32 0.32 U 0.32 0.29 U 0.29
Endosulfan sulfate 0.29 U 0.29 0.31 U 0.31 0.3 U 0.3 0.28 U 0.28
Endrin 0.32 U 0.32 0.35 U 0.35 0.34 U 0.34 0.31 U 0.31
Endrin aldehyde 0.18 U 0.18 0.19 U 0.19 0.19 U 0.19 0.18 U 0.18
Endrin ketone 0.51 U 0.51 0.55 U 0.55 0.54 U 0.54 0.5 U 0.5
Gamma-BHC (Lindane) 0.48 U 0.48 0.52 U 0.52 0.51 U 0.51 0.48 U 0.48
gamma-Chlordane 0.28 U 0.28 0.3 U 0.3 0.29 U 0.29 0.27 U 0.27
Heptachlor 0.22 U 0.22 0.24 U 0.24 0.24 U 0.24 0.22 U 0.22
Heptachlor epoxide 0.44 1U 10.44 0.48 U 0.48 0.47 U 0.47/ 0.44 U 0.44
Methoxychior 04 U 0.47 5.1 U 51 4.9 U 4.9 4.6 4.6
Toxaphene 16 U 16 18 U 18 17 1Ul 17 16 U 16
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.
_________________________(12 Pages) ______

[ J1M6W6 JIM6W7 J IJM6W8 JIM6W9
Constituent 11/18/2011 11/18/2011 1 11/18/2011 £ 11/18/2011

ggkp 0101 1af/ E 01 OT i 1ka P I PQ k PO
____ SVOAs __

1,2,4-Trichlorobenzene 28 U 128 30 1U 30 30 U 30 31 U 31
1,2-Dichlorobenzene 22 U 22 23 U 23 24 U 24 25 U 25
1,3-Dichlorobenzene 12 U 12 13 U 13 13 U 13 13 U 13
1,4-Dichlorobenzene 14 U 14 14 U 14 15 U 15 15 U 15
2,4,5-Trichlorophenol 10 U 10 11 U 11 11 U 11 11 U 11
2,4,6-Trichlorophenol 10 U 10 11 U 11 11 U 111 11 U 11
2,4-Dichlorophenol 10 U 110 11 U I I 11 U I11 11 U 11
2,4-Dimethylphenol 66 U 66 70 U 70 71 U 71 74 U 74
2,4-Dinitrophenol 330 U 330 350 U 350 360 U 360 370 U 370
2,4-Dinitrotoluene 66 U 66 70 U 70 71 U 71 74 U 74
2,6-Dinitrotoluene 28 U 28 30 U 30 30 U 30 31 U 31
2-Chloronaphthalene 10 U 10 11 U 11 11 U 11 11 U 11
2-Chlorophenol 21 U 21 22 U 22 23 U 23 124 U 24
2-Methylnaphthalene 19 U 19 20 U 20 20 U 20 21 U 21
2-Methyiphenol (cresol, o-) 13 U 13 14 U 14 14 U 14 15 U 15
2-Nitroaniline 50 U 50 53 U 53 54 U 54 56 U 56
2-Nitrophenol 10 U 10 11 U 11 11 U 11 11 U 11
3+4 Methylphenol (cresol, m+p) 33 U 33 35 U 35 35 U 35 37 U 37
3,3'-Dichlorobenzidine 90 U 90 95 U 95 97 U 97 100 U 1100
3-Nitroaniline 73 U 73 77 U 77 78 U 78 82 U 82
4,6-Dinitro-2-methylphenol 330 U 1330 350 U 350 350 U 350 370 U 370
4-Bromophenyiphenyl ether 19 U 19 20 U 20 20 U 20 21 U 21
4-Chloro-3-methylphenol 66 U 66 70 U 70 71 U 71 74 U 74
4-Chioroaniline 82 U 82 86 U 86 88 U 88 92 U 92
4-Chlorophenylphenyl ether 21 U 21 22 U 22 23 U 23 24 U 124
4-Nitroaniline 72 U 72 76 U 76 78 U 78 81 U 81
4-Nitrophenol 97 U 197 100 U 100 100 U 100 110 U 110
Acenaphthene 10 U 10 11 U I11 11 U 11 12 U 12
Acenaphthylene 17 U 17 18 U 18 18 U 18 19 U 19
Anthracene 17 U 17 18 U 18 18 U 18 19 U 19
Benzo(a)anthracene 20 U 20 21 U 21 81 J 21 22 U 22
Benzo(a)pyrene 20 U 20 21 U 21 71 J 21 22 U 22
Benzo(b)fluoranthene 26 U 126 28 U 28 150 JK 28 29 U 29
Benzo(ghi)peryiene 16 U 16 17 U 17 37 J 17 18 U 18
Benzo(k)fluoranthene 40 U 40 42 U 42 43 U 43 45 U 45
Bis(2-chloro- I-methylethyl)ether 23 U 23 24 U 24 25 U 25 26 U 26
IBis(2-Chloroethoxy)methane 23 U 23 24 U 24 25 U 25 26 U 26
Bis(2-chloroethyl1 ether 17 U 17 18 U 18 18 U 18 19 U 19
Bis(2-ethylhexyl) phthalate 46 U 46 49 U 49 49 U 49 52 U 52
Butylbenzylphthalate 43 U 43 45 U 45 46 U 46 48 U 48
Carbazole 36 U 36 38 U 38 39 U 39 40 U 40
Chrysene 27 U 27 28 U 28 81 J 129 130 1U 30
Di-n-butylphthalate 29 U 29 31 U 31 31 U 31 33 U 33
Di-n-octylphthalate 14 U 14 115 1U 15 15 U 15 16 U 16
Dibenz[a,h]anthracene 19 U 19 120 U I 20 120 UI 20 21 IU 21
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Table E-3. 100-D-66 Below the Ordinary High Water Mark Sample Results - Organics.
_______________________(12 Pages)

J1M6W6 J1M6W7 JIM6W8 J1M6W9
Constituent 11/18/2011 11/18/2011 11/18/2011 11/18/2011

___________ _jig/kg _Q_ POL *jtgg _Q PQjL Ltg/g Q PQL Lt/kg 0Q O
Dibenzofuran 20 U 20 21 U 21 21 U 21 22 U 22
Diethyl phthalate 26 U 26 27 U 27 28 U 28 29 U 29
Dimethyl phthalate 54 JB 23 160 JB 24 85 JB 25 50 JB 26
Fluoranthene 36 U 36 38 U 38 46 J 39 40 U 40
Fluorene 18 U 18 19 U 19 19 1U 19 20 U 20
Hexachlorobenzene 29 U 29 31 U 31 31 U 31 33 U 33
Hexachiorobutadiene 10 U 10 11 U 11 11 U 11I 11 U I11
Hexachlorocyclopentadiene 50 U 50 53 U 53 54 U 54 56 U 56
Hexachioroethane 21 U 21 22 U 22 23 U 23 24 U 24
Indeno(1,2,3-cd)pyrene 22 U 22 23 U 23 30 J 24 25 U 25
Isophorone 17 U 17 18 U 18 18 U 18 19 U 19
N-Nitroso-di-n-dipropylamine 31 1U 131 33 U 33 33 U 33 35 U 35
N-Nitrosodiphenylamine 21 U 21 22 U 22 23 U 23 24 U 24
Naphthalene 31 U 31 33 U 33 33 U 33 35 U 35
Nitrobenzene 22 U 22 23 U 23 24 U 24 25 U 25
Pentachlorophenol 330 U 330 350 U 350 350 U 350 370 U 370
Phenanthrene 17 U 17 18 JU 18 118 U 18 19 U 19
Phenol 18 U 18 19 U _19 119 U 19 20 U 20

Pyrene 12 U 12 13 U 13 7 J 13 14 U 14
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Table E-3. 100-D-66 Below the Ordinary High
Water Mark Sample Results - Organics.

(12 Pa2es)
J1M6XO

(Duplicate of
Constituent J1M6V9)

11/18/2011
_____ ____ ____ T Q POL

PAHs __

Acenaphthene I11 U I11
Acenaphthylene 9.6 U 9. '6
Anthracene 3.3 U 3.3
Benzo(a)anthracene 3.4 U 3.4
Benzo(a)pyrene 6.8 U 6.8
Benzo(b)fluoranthene 4.5 U 4.5
Benzo(ghi)perylene 7.7 U 7.7
Benzo(k)fluoranthene 4.2 U 4.2
Chrysene 5.2 U 5.2
Dibenzra,hlanthracene 12 U 12
Fluoranthene 14 U 14
Fluorene 5.6 U 5.6
Indeno(1,2,3-cd)pyrene 13 U 13
Naphthalene 13 U 13
Phenanthrene 13 U 13
Pyrene 1737 U 13

PCBs ___ __

Aroclor- 10 16 2.9 U 2.9
Aroclor-1221 8.4 U 8.4
Aroclor-1232 2.1 U 2.1
Aroclor- 1242 4.9 U 4.9
Aroclor- 1248 4.9 U 4.9
Aroclor-1254 2.7 U 2.7
Aroclor-1260 2.7 U 2.7_

Pesticides ___

Aidrin 0.25 U 0.25
Alpha-BHC 0.21 U 0.21
aipha-Chlordane 0.32 U 0.32
beta- 1,2,3,4,5 ,6-Hexachlorocyclohexane 0.66 U 0.66
Delta-BHC 0.4 U 0.4
Dichlorodiphenyldichloroethane 0.55 U 0.55
Dichlorodiphenyldichloroethylene 0.24 U 0.24
Dichlorodiphenyltrichloroethane 0.59 U 0.59
Dieldrin 0.21 U 0.21
Endosulfanl1 0.18 U 0.18
Endosulfan 11 0.29 U 0.29
Endosulfan sulfate 0.28 U 0.28
Endrin 0.31 U 0.31
Endrin aldehyde 0.17 U 0.17
Endrin ketone 0.49 U 0.49
Gamma-BHC (Lindane) 0.46 U 0.46
gamma-Chlordane 0.27 U 0.27
Heptachlor 0.21 U 0.21
Heptachlor epoxide 0.43 U 0.43
Methoxychior j~0.45 U 0.45
IToxaphene 16 U 16

Remaining Sites Verification Package for the 100-D-66, 116-DR-5 Outfall Spillway Waste Site E- 16
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Table E-3. 100-D-66 Below the Ordinary High
Water Mark Sample Results - Organics.

(12 Pages) ________

J1Ml6XO
(Duplicate of

Constituent 1lM6V9)
11/18/2011

SVOAs
1,2,4-Trichlorobenzene 30 U 30
1 ,2-Dichlorobenzene 23 U 23
1,3-Dichlorobenzene 13 U 13
1,4-Dichlorobenzene 15 U 15
2,4,5-Trichlorophenol I I U I11
2,4,6-Trichlorophenol IfI U 11
2,4-Dichlorophenol I I U I11
2,4-Dimethylphenol 70 U 70
2,4-Dinitrophenol 360 U 360
2,4-Dinitrotoluene 70 U 70
2,6-Dinitrotoluene 30 U 30
2-Chloronaphthalene I11 U 11
2-Chiorophenol 22 U 22
2-Methylnaphthalene 20 U 20
2-Methylphenol (cresol, o-) 14 U 14
2-Nitroaniline 53 U 53
2-Nitrophenol I11 U 11
3+4 Methyiphenol (cresol, m-ip) 35 U 35
3,3'-Dichlorobenzidine 96 U 96
3-Nitroaniline 78 U 78
4,6-Dinitro-2-methylphenol 350 U 350
4-Bromophenylphenyl ether 20 U 20
4-Chloro-3-methylphenol 70 U 70
4-Chioroaniline 87 U 87
4-Chiorophenyiphenyl ether 22 U 22
4-Nitroaniline 77 U 77
4-Nitrophenol 100 U 100
Acenaphthene I I U 11
Acenaphthylene 18 U 18
Anthracene 18 U 18
Benzo(a)anthracene 21 U 21
Benzo(a)pyrene 21 U 21
Benzo(b)fluoranthene 28 U 28
Benzo(ghi)perylene 17 U 17
Benzo(k)fluoranthene 43 U 43
Bis(2-chloro- I-methylethyl)ether 25 U 25
Bis(2-Chloroethoxy)methane 25 U 25
Bis(2-chloroethyl) ether 18 U 18
Bis(2-ethylhexyl) phthalate 49 U 49
Butylbenzylphthalate 46 U 46
Carbazole 38 U 38
Ch sene 29 U 29
Di-n-butylphthalate 31 U 31
Di-n-octylphthalate 15 U 15J

Remaining Sites Jf'erificati;On Packa-ge for1 the 100-0-66, 116-R-S uflilwyWseSt E- 17
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Table E-3. 100-D-66 Below the Ordinary High
Water Mark Sample Results - Organics.

(12 Pages)
J1M6XO

(Duplicate of
Constituent J1M6V9)

11/18/2011
____________________ g/kg _.Q POL

Dibenz[a,h]anthracene 20 U 20
Dibenzofuran 21 U 21
Diethyl phthalate 28 U 28
Dimethyl phthalate 25 U 25
Fluoranthene 38 U 38
Fluorene 19 U 19
Hexachlorobenzene 31 U 31
Hexachiorobutadiene I11 U I11
Hlexachlorocyclopentadiene 53 U 53
Hexachioroethane 23 U 23
Indeno(1,2,3-cd)pyrene 23 U 23
Isophorone 18 U 18
N-Nitroso-di-n-dipropylamine 33 U 33
N-Nitrosodiphenylarmne 22 U 22
Naphthalene 33 U 33
Nitrobenzene 23 U 23
Pentachlorophenol 350 U 350
Phenanthrene 18 U 18
Phenol 19 U 19
Pyrene 13 U 13

Remaining Sites Verification Package for the ]00-D-66, ]16-DR-5 Outfall Spillway Waste Site E- 18
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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 design (WCH 2012a). This DQA was performed in accordance with
site-specific data quality objectives found in the 100 Area Remedial Action Sampling and
Analysis Plan (SAP) (DOE-RL 2009).

A review of the sample design (WCH 2012b), the field logbook (WCH 2012a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. To ensure quality data, the SAP data assurance
requirements and the data validation procedures for chemical analysis and radiochemical
analysis (BEI 2000a, 2000b) are used as appropriate. This review involves evaluation of the
data to determine if they are of the right type, quality, and quantity to support the intended use
(i.e., closeout decisions). The DQA completes the data life cycle (i.e., planning, implementation,
and assessment) that was initiated by the data quality objectives process (EPA 2006).

Verification sample data collected at the 100-D-66 waste site were provided by the laboratories
in two sample delivery groups (SDGs): SDG KP0121 and SDG KP0122. SDG KPO121 was
submitted for third-party validation. Major deficiencies were identified in this analytical data set
and are discussed below. Minor deficiencies for the 100-D-66 data set are discussed by SDG as
follows below. If no comments are made about a specific analysis, it should be assumed that no
deficiencies affecting the quality of the data were found.

MAJOR DEFICIENCIES

In the ion chromatography (IC) anions analysis, the holding times for nitrate, nitrite, and
orthophosphate in method 300.0 were exceeded by more than twice the limit for SDG KP0l2l.
Third-party validation qualified all undetected nitrate, nitrite, and orthophosphate results as
rejected with "UR" flags.

Similarly, the holding times for nitrate, nitrite, and orthophosphate in method 300.0 were
exceeded by more than twice the limit for SDG KPO 122. The project has qualified these data as
rejected with "UR" flags.

These results were anticipated by the project. To obtain usable nitrate and nitrite data,
method 353.2 was also run, which has longer allowable holding time. These data effectively
replace the rejected method 300.0 nitrate and nitrite data. Orthophosphate is not a regulated
compound. Therefore, the resulting data set is sufficient for decision-making purposes.
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MINOR DEFICIENCIES

SDG KPO121

This SDG comprises 13 statistical soil samples (J1PXJO through J1PXJ9, J1PXKO through
J1PXK2) collected from the 100-D-66 waste site excavation area This SDG includes one field
duplicate pair (JlPXKO/J1PXK2). These samples were analyzed for gamma energy analysis
(GEA), strontium-90, nickel-63, carbon-14, isotopic uranium, isotopic plutonium, inductively
coupled plasma (ICP) metals, mercury, hexavalent chromium, IC ions, nitrate, nitrite,
semivolatile organic compounds (SVOCs), polycyclic aromatic hydrocarbons (PAH),
polychlorinated biphenyls (PCBs), and pesticides. SDG KP0121 was submitted for third-party
validation. Minor deficiencies are as follows:

In the SVOC analysis, the matrix spike (MS) recovery for 4-chloranaline (40%) is below the
quality control (QC) limits. Third-party validation qualified all 4-chloroanaline results in
SDG KPO 121 as estimated with "J"~ flags. Estimated data are usable for decision-making
purposes.

In the SVOC analysis, the matrix spike duplicate (MSD) results for 2,4,6-trichiorophenol (45%)
and 4-nitrophenol (43%) are below the QC limits. Third-party validation qualified all
2,4,6-trichlorophenol and 4-nitrophenol in SDG KP0121 as estimated with "J" flags. Estimated
data are usable for decision-making purposes.

In the SVOC analysis, surrogate recoveries in sample J I PXK2 are outside the QC limits.
Third-party validation qualified the impacted analytes (2,4-dichlorophenol,
2,4,6-trichlorophenol, 2,4,5-trichlorophenol, pentachlorophenol, bis(2-chloroethyl)ether,
bis(2-chloroisopropyl)ether, bis(2-chloroethoxy)methane, 4-chlorophenyl phenyl ether,
4-bromophenylphenyl ether) as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the SVOC analysis, the relative percent differences (RPDs) calculated between the MIS and
MSD for the analytes 4-nitrophenol (5 1%) and 2,4,6-trichlorophenol (3 1%) are outside the QC
limits. Third-party validation qualified all 4-nitrophenol and 2,4,6-trichlorophenol results in
SDG KP0121 as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

In the chlorinated pesticide analysis, the analyte toxaphene was not included in the MS, MSD, or
laboratory control samples. 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. Third-party
validation qualified the toxaphene results as estimated with "J" flags. Estimated data are usable
for decision-making purposes.
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In the ICP metals analysis, the MS recovery for antimony (3 9.4%) is below the QC range.
Third-party validation qualified all of the antimony results in SDG KPO 121 as estimated with "J"
flags. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the laboratory control sample (LCS) recoveries for aluminum (146%)
and antimony (65. 1%) are outside the QC range. Third-party validation qualified all aluminum
and antimony results in SDG KPO 121 as estimated with "J" flags. Estimated data are usable for
decision-making purposes.

In the PAH analysis, chrysene was detected in the method blank (MB). Third-party validation
qualified the chrysene results in samples (JlPXJ4, J1PXJ7, J1PXKO, J1PXK1, J1PXK2) with
similar results to the MB as undetected with "U" flags and raised the raised the result to the
required quantitation limit. These data are usable for decision-making purposes.

In the isotopic uranium analysis, no LCS was analyzed for uranium-235. Third-party validation
qualified all uranium-235 results in SDG KPO 121 as estimated with "J" flags. Estimated data are
usable for decision-making purposes.

In the tritium and carbon-14 analyses, no MSs were prepared. Third-party validation qualified
all tritium and carbon-14 results in SDG KPO 121 as estimated with "J" flags. Estimated data are
usable for decision-making purposes.

In the method 300.0 IC anions analysis, the holding time was exceeded by more than twice the
limit for nitrate, nitrite, and orthophosphate. Undetected results for these analytes are discussed
in the Major Deficiencies section above. Detected results for these analytes were qualified by
third-party validation as estimated with "J" flags. Estimated data are usable for decision-making
purposes.

In the pH analysis, the holding time was exceeded by more than twice the limit. All pH results
were qualified by third-party validation as estimated with "J" flags. Estimated data are usable
for decision-making purposes.

SDG KP0122

This SDG comprises 13 statistical soil samples (JlPXK3 through J1PXK9, J1PXLO through
JlIPXL5) collected from the 100-D-66 waste site staging pile areas. This SDG includes one field
duplicate pair (J1PXLO/J1PXL5). These samples were analyzed for GEA, strontium-90,
nickel-63, carbon-14, isotopic uranium, isotopic plutonium, ICP metals, mercury, hexavalent
chromium, IC ions, nitrate, nitrite, SVOCs, PAH, PCBs, and pesticides. SDG KPO121 was
submitted for third-party validation. Additionally, one equipment blank (EB) is included in this
data set. The EB (J 1PXL6) was analyzed for ICP metals, mercury, and PAH. Minor
deficiencies are as follows:

In the carbon- 14 analysis, the RPD calculated for the original and laboratory duplicate samples
was above the QC limit at 90%. However, both results were below the RDL and the calculation
of the RPD is inappropriate. The data are usable for decision-making purposes.
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In the isotopic uranium analysis, the RPD calculated for the original and laboratory duplicate
samples was above the QC limit at 50%. However, both results were below the RDL and the
calculation of the RPD is inappropriate. The data are usable for decision-making purposes.

In the isotopic uranium analysis, no LCS was analyzed for uranium-235. All uranium-235
results in SDG KPO 122 may be considered as estimated. Estimated data are usable for
decision-making purposes.

In the tritium and carbon-14 analyses, no MSs were prepared. All tritium and carbon-14 results
in SDG KP0122 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the SVOC analysis, the RPDs calculated for 2,4,6-trichlorophenol, 2,4-dinitrophenol, and
pentachlorophenol between the MIS and MSD are above the QC limit at 43 %, 52%, and 61 %,
respectively. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix. The data are usable for decision-making purposes.

In the PAH analysis, the laboratory has noted a relatively large hit of acenaphthylene in sample
JlPXK5. This result cannot be discounted based on method criteria. Based on a small variance
in retention time, other large unknown peaks in the chromatogram, and an absence of other
similarly large PAH detections, the laboratory maintains a level of doubt about this quantitation.
Therefore, the acenaphthylene result for sample J 1 PXK5 may be considered estimated.
Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the MIS recoveries were outside the project acceptance criteria for
four analytes (aluminum, antimony, iron, silicon). For aluminum, iron, manganese, and silicon,
the spiking concentration was insignificant compared to the native concentration in the sample
from which the MIS was prepared. The deficiency in the MS is a reflection of the variability of
the native concentration rather than a measure of the recovery from the sample. Antimony did
not have mismatched spike and native concentrations in the MS. The MS recovery for antimony
is 31.3%. All antimony results for SDG KPO 122 may be considered estimated. Estimated data
are usable for decision-making purposes.

In the IC anions analysis, the RPDs calculated for chloride and sulfate are above the QC limit at
47.9% and 69.9%, respectively. Elevated RPDs in environmental samples are generally
attributed to natural heterogeneities in the sample matrix. The data are usable for
decision-making purposes.

In the IC anions analysis, the MS recovery for sulfate is below the QC range at 56.7%. The
laboratory notes that the RPD for sulfate was elevated and attribute the deficiency in the MS to
the same cause, natural heterogeneities in the sample matrix. The sulfate results for
SDG KPO 122 may be considered estimated. Estimated data are usable for decision-making
purposes.

In the method 300.0 IC anions analysis, the holding time was exceeded by more than twice the
limit for nitrate, nitrite, and orthophosphate. Undetected results for these analytes are discussed
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in the Major Deficiencies section above. Detected results for these analytes may be considered
estimated. Estimated data are usable for decision-making purposes.

In the pH analysis, the holding time was exceeded by more than twice the limit. All pH results
may be considered estimated. 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 performned and reported by the laboratory. Any deficiencies in those calculations are
reported by SDG in the previous sections.

Field QAIQC measures are used to assess potential sources of error and cross contamination of
samples that could bias results. Field QA/QC samples, listed in the field logbook (WCH 2012a),
are shown in Table F-i1. The main and QA/QC sample results are presented in Appendix D.

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

Sample Area Main Sample Duplicate Sample

Excavation area J1PXKO J1PXK2

Staging pile area J1PXLO J1PXL5

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.

The RPDs calculated for the field duplicate samples are above the acceptance criteria (3 0%) for
the analytes chromium (45.6%) and vanadium (3 3.6%) in the excavation samples and for barium
(34.7%) in the staging pile area. Elevated RPDs in environmnental samples are generally
attributed to natural heterogeneities in the sample matrix. The data are usable for
decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the TDL, including undetected analytes.
In these cases, a control limit of ±2 times the TDL is used (Appendix B) to indicate that a visual
check of the data is required by the reviewer. No sample results required this check. A visual
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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
1 00-D-66 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 1 00-D-66 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
project-specific database prior to being submitted for inclusion in the Hanford Environmental
Information System database. The verification sample analytical data are also summarized in
Appendix D.
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