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WASTE SITE RECLASSIFICATION FORM
Date Submitted: 02/02/2011I Oeal nts:10K- Control Number: 2011-004

Originator: M. L Proctor Waste Site Code: 100-K-78

Phone: 372-9227 Type of Reclassification Action:

Closed Out EI Interim Closed Out E] No Action [D
RCRA Postclosure [I Rejected EI Consolidated [I

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed Out,
No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit, if
appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste
management units will occur at a future date.

Description of current waste site condition:

The I 00-K-78, Fenced Contamination Area is an area approximately 0.03 ha (0.07 ac) in size that is enclosed with chain and posted as
a Radiological Contamination Area. Confirmatory sampling and evaluation of this site have been performed in accordance with
remedial action objectives (RAOs) and remedial action goals (RAGs) established by the Interim Action Record of Decision for the
100-BC-i, iOO-BC-2, 100-DR-I, i00-DR-2, 100-FR-I, 100-FR -2, 100-HR-i, 100-HR-2, 100-KR-i, 100-KR -2, i0046U-2, i00-IU-6,
and 200-C W-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection
Agency, Region 10, Seattle, Washington (EPA 1999). The 100-K-78 waste site was a candidate site for confirmatory sampling in the
Explanation of Significant Differences for the 100 Area Remaining Sites Interim Remedial Action Record of Decision,
U.S. Environmental Protection Agency, Region 10, Seattle, Washington (EPA 2004). Confirmatory sampling was performed in
accordance with the Work Instruction for Confirmatory Sampling of the 100-K-78, Fenced Contamination Area, Washington Closure
Hanford, Richland, Washington (WCH 2010d). The selected action involved (1) evaluating the site using available process
information, (2) demonstrating through confirmatory sampling that cleanup goals have been achieved, and (3) proposing the site for
reclassification to No Action.

Basis for reclassification:

In accordance with this evaluation, the confirmatory sampling results support a reclassification of this sit *e to No Action. The
100-K-78, Fenced Contamination Area achieves the RAOs and the corresponding RAGs established in the Remaining Sites ROD. The
results of confirmatory 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
show that contaminant levels remaining in the soil are protective of groundwater and the Columbia River. Site contamnination did not
extend into the deep zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are
not required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 100-K-78, Fenced
Contamination Area (attached).

Waste Site Controls:

Engineered Controls: Yes E] No [D Institutional Controls: Yes E[] No 0 O&M Requirements: Yes E] No [D

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.

M. French 11311
DOE Federal Project Director (printed) Si nat re Date

N/A_________A
Ecology Project Manager (printed) Signature' Date

ChrisGuzzetti __________

EPA Project Manager (printed) SignatureDal
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Attachment to Waste Site Reclassification Form 2011-004 Rev. 0

REMAINING SITES VERIFICATION PACKAGE FOR THE
100-K-78, FENCED CONTAMINATION AREA

EXECUTIVE SUMMA4RY

The 100-K-78, Fenced Contamination Area is an area enclosed with chain and posted as a
radiological contamination area. The site is approximately 0.03 ha (0.07 ac) in size and centered
at Washington State Plane coordinates N 147389, E 569252. The site is located in the
100-KR-i Operable Unit of the Hanford Site.

No information was located to indicate why the 100-K-78 waste site was posted as a
Radiological Contamination Area. It is possible the posting is related to contamination spread of
reactor cooling water resulting from failure of earthen dikes around the 1 16-K-i1 Crib and/or the
1 16-K-2 Trench, which were located nearby.

Confirmatory sampling was performed at 100-K-78 in April and November 2010. Four samples
were collected of soil on or just below the surface. Another four samples were collected in
approximate 0.8-rn (2.5-ft) increments to depth of 3 mn (10 ft).

The analytical results indicated no residual concentrations exceeding cleanup criteria except for
total chromium, which exceeded the soil remedial action goals (RAGs) for the protection of
groundwater and/or the Columbia River (hexavalent chromium was undetected in all samples).
However, based on Residual Radioactivity (RESRAD) modeling discussed in Appendix C of the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP)
(DOE-RL 2009b) this constituent is not predicted to migrate to groundwater or to the
Columbia River within 1,000 years, and its residual concentrations is, therefore, protective of
groundwater and the Columbia River. A sumnmary 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 100-K-78 Waste Site. (2 Pages)

RegultoryRemedial Action
Regulatoryt Remedial Action Goals Results Objectives

RequiementAttained?

Direct Exposure Attain a dose rate of less than The maximum predicted cumulative

Radionuclides 15 mremlyr above background over dose for this waste site is Yes
1,000 years. 5.69 mrem/yr. ________

Direct Exposure Attain individual COPC RAGs. All individual COPC concentrations Yes
Nonradionuclides are below the direct exposure criteria.

Attain a hazard quotient of <I for Alinvdulhzrqotesae<1
all individual noncarcinogens. Aliniiulhzrqotesae<.

Attain a cumulative hazard quotient The cumulative hazard quotient
Risk Requirements -of <I for noncarcinogens. (1.7 x 10-3) is <1. Yes
Nonradionuclides

Attain an excess cancer risk of N acngnccnttet e h
<1 X 10-6 for individual Ncrciogevaluatonsttet. e h

_____________carcinogens. 
criteria ___for __evaluation._

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area ES-i
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Table ES-i. Summary of Remedial Action Goals for the 100-K-78 Waste Site. (2 Pages)

RegultoryRemedial Action

Regulatoryt Remedial Action Goals Results Objectives

RequiementAttained?

Risk Requirements - Attain a total excess cancer risk of No carcinogenic constituents met the Yes
Nonradionuclides <1 x 10-' for carcinogens. criteria for evaluation.

Attan sngleCOP grondwterAll radionuclides COPCs were
Aan iner rtcton gnwae quantified below groundwater and

and ive proecton R~s. river protection RAGs.

Attain national primary drinking
water regulations a: 4 mrem/yr All organ-specific doses are below
(beta/gamma) dose rate to target the 4-mrem/yr dose standard.

Groundwater/River receptor/organs.__________________
Protection - Meet drinin~g water standards for Nnouamalh-itngYes
Radionuclides nonuranium alpha emitters: the radionuie al~/Cph-e weren

more stringent of 15 pCiJL MCL or rdould OsCPswr

1/25th of the derived concentration quantified above groundwater/river
guide from DOE Order 5400.5 . rtcinlou aus

Meettotl urniu stadar of All uranium isotopes were quantified
Meet total urnumsadado below Hanford Site background

21.2 ~iILvalues.

Total chromium is present at a
concentration above soil RAGs for
groundwater and/or river protection.

Groundwater/River Attain individual nonradionuclide However, vertical migration modeling

Protection - groundwater and river cleanup predicts that this constituent will not Yes
reach groundwater (and, therefore, the

Nonradionuclides requirements. Columbia River) within 1,000 years d.

Therefore, the residual concentration
achieves the remedial action objectives

I for groundwater and river protection.

"National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141).
bRadiation Protection of the Public and Environment (DOE Order 5400.5).
Based on the isotopic distribution of uranium in the 100 Area, the 30 gL MCL corresponds to 21.2 pCiIL. Concentration-to-

activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for
Total Uranium of 30 Micrograms per Liter in Groundwater (BHM 2001).

dBased on the RESRAD modeling discussed in Appendix C of the RDRIRAWP (DOE-RL 2009b), total chromium, with a
distribution coefficient of 200 mL~g, is not predicted to migrate through the 5 mn (16 ft) thick vadose zone to the groundwater in
1,000 years.

COG = contaminant of concern RAG = remedial action goal
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose model)
MCL = maximum contaminant level RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area

The results of confirmatory sampling are used to make reclassification decisions for the
100-K-78 site in accordance with the TPA-MP-14 (DOE-RL 2007) procedure. In accordance
with this evaluation, the confirmatory sampling results support a reclassification of this site to
No Action. The current site conditions achieve the remedial action objectives and the
corresponding RAGs established in the (RDR/RAWPT) (DOE-RL 2009b) and the Interim Action
Record of Decision for the 100-BC-i, 100-BC-2, 100-DR-i, 100-DR-2, 100-FR-i, iOO-FR-2,
iOO-HR-i, 100-HR -2, 100-KR-i, iOO-KR-2, 100-IU-2, iOO-IU-6, and 200-C W-3 Operable Units,
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of

Remaining Sites Vertfication Package for the 100-K-78, Fenced Contamination Area ES-2
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confirmatory 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 results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River. Site contamination did
not extend into the deep zone soils; therefore, 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 in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
potential concern and other constituents. Washington Administrative Code 173-340 (1996)
ecological screening levels were exceeded for boron and vanadium. The U.S. Environmental
Protection Agency ecological soil screening levels were exceeded for antimony, chromium,
manganese, vanadium, and zinc. Exceedance of screening values is intended to trigger
additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because concentrations of antimony, manganese, vanadium, and zinc values are
below Hanford site background levels it is believed that the presence of these constituents does
not pose a risk to environmental receptors. All exceedances will be evaluated in the context of
additional lines of evidence for ecological effects as a part of the final closeout decision for the
Columbia River corridor portion of the Hanford Site. A table showing contaminant
concentrations from the 100-K-78 waste site that exceed ecological screening levels is provided
in Appendix A.

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR TILE
100-H-78, FENCED CONTAMINATION AREA

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 100-K-78, Fenced Contamination Area waste site meets the
objectives for No Action as established in the Remedial Design Report/Remedial Action Work
Plan for the 100 Area (RDRIRAWP) (DOE-RL 2009b) and the Interim Action Record of
Decision for the 100-BC-i, 100-BC-2, 100-DR-i, i00-DR-2, 100-FR-i, 100-FR -2, 100-HR-i,
i00-HR-2, 100-KR-i, 100-KR-2, i00-IU-2, 100-I U-6, and 200-C W-3 Operable Units, Hanford
Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of
confirmatory 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 results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River. Site contamination did
not extend into the deep zone soils; therefore, 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 in part on a
limited ecological risk assessment. Although not required by the Remaining Sites ROD, a
comparison against ecological risk screening levels has been made for the site contaminants of
potential concern and other constituents. Washington Administrative Code (WAC) 173-340
(1996) ecological screening levels were exceeded for boron and vanadium. The
U.S. Enviromnental Protection Agency ecological soil screening levels were exceeded for
antimony, chromium, manganese, vanadium, and zinc. Exceedance of screening values is
intended to trigger additional evaluation and does not necessarily indicate the existence of risk to
ecological receptors. Because concentrations of antimony, manganese, vanadium, and zinc are
below Hanford site background levels, it is believed that the presence of these constituents does
not pose a risk to environmental receptors. All exceedances will be evaluated in the context of
additional lines of evidence for ecological effects as a part of the final closeout decision for the
Columbia River corridor portion of the Hanford Site. A table showing contaminant
concentrations from the 100-K-78 waste site that exceed ecological screening levels is provided
in Appendix A.

GENERAL SITE INFORMATION AND BACKGROUND

The 100-K-78, Fenced Contamination Area is an approximately 19.4-in (63.7-ft)-long by 16.4-in
(53.8-ft)-wide area, enclosed with chain, and posted as a radiological contamination area (CA).
The center of the waste site is estimated to be located at Washington State Plane coordinates
N 147389, E 569252.

The radiological posting at 100-K-78 was observed April 26, 2000, during a Radiation Area
Remedial Action site inspection walkdown (BHI 2000). No historical radiological survey

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area
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information could be located to determine the date of the posting or the radiological activity
associated with the CA.

A surface radiological survey performed in February 2010 did not detect removable
contamination inside the 100-K-78 site boundary (WCH 2010a). Results of this survey were
sufficient at the time to downpost the site from a CA; however, this was not done and the site
remains posted. Due to the time lapse, a new survey will be required to downpost the site in the
future.

Although no historical documentation regarding this site has been found, it is possible the site
was posted as a CA due to historical releases of radioactive reactor cooling water effluent as a
result of sidewall failures from the nearby 1 16-K-i1 Crib and 11 6-K-2 Effluent Trench (Carpenter
and Cote' 1994, Dorian and Richards 1978) (Figure 1). Both the crib and trench received cooling
water effluent from the 105-KE and 105-KW Reactors, as well as mixed liquid waste from fuiel
storage basin overflow and from contaminated reactor floor drains.

A radiological characterization of the surface soil near the 1 16-K-2 Trench was performed in
1988 to determine the size and location of areas of elevated radiological concentrations in a
37-ha (92-ac) study area between the trench and the Columbia River (Gilbert and KMover 1988).
The study identified an area of elevated radiological contamination that may correlate to the
location of the 100-K-78 waste site and may be the basis for the radiological contamination
posting of the waste site.

CONFIRMATORY SAMPLING

Historical information for the 11 6-K- I Crib and 1 16-K-2 Trench, including historical borehole
characterization activities and field observations, was used to develop a site-specific
confirmatory sample design (WCH 2010d). Confirmatory sampling was performed to collect
information to support evaluation of the site against the remedial action goals (RAGs) identified
in the Remaining Sites ROD (EPA 1999). The analytical sample results were evaluated against
the cleanup criteria specified in the RDRIRAWP (DOE-RL 2009b) to support a no action or
remedial action decision.

Confirmatory Sample Design

A focused soil sampling design was used to evaluate the 100-K-78 waste site for potential
contamination (WCH 2010d). A radiological scoping survey of the surface soil at the site was
performed to determine the nature of the CA posting. Based on the results of that survey, a test
pit was excavated. to evaluate the potential for subsurface contamination. The confirmatory
sampling activities were performed to determine if the site meets the cleanup criteria as specified
in the RDR/RAWP (DOE-RL 2009b) or if the site requires remediation (i.e., remove, treat, and
dispose). All sampling was performed in accordance with applicable ENV- 1, Environmental
Monitoring & Management procedures and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE-RL 2009a).

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 2
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Figure 1. Location of the 100-K-78, Fenced Contamination Area Waste Site.
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Confirmatory Sampling Activities

A surface radiological survey was performed at the 100-K-78 waste site on February 25, 2010
(WCI- 2010a). A sodium-iodide probe was used to collect information on potential
contamination. Although the survey record notes direct beta/gamma readings up to 3.5 times
background, no removable contamination above radiological control limits was present at the
s ite.

Confirmatory sampling was performed at 100-K-78 on April 19 and November 5, 2010
(WCH 201l0b). During the first sampling event, two samples plus one duplicate were collected
of surface soil. One sample was collected at a location previously identified as having the
highest radiological readings at the site. The second sample and duplicate were collected from
material composited from five locations within the waste site. Field instruments did not detect
elevated radiological or organic vapor readings in the sample material.

During the second sampling event, a test pit was excavated near the center of the site. Soil
samples were taken in approximate 0.8-in (2.5-ft) intervals from the surface to 3 m (10 ft) below
ground surface (bgs). Excavated material from 2.1 rn (7 ft) bgs exhibited slightly elevated
radiological readings. Background was noted as -400 cpm; the material was reading -550 cpm
(WCH 2010c). This material was collected for the 1.5- to 2.3-in (5.0- to 7.5-ft) bgs sample. No
other elevated radiological or organic vapor readings were detected.

No debris, anomalous material, or stained soil was observed during sampling activities.

Table 2 summarizes the samples collected and requested analyses from the two sampling events
at 100-K-78.

Table 2. 100-K-78_Sample Summary Table.

Sample Sample HEIS Depth Sample Analysis
Location Media Number (bgs)
Surface Si 1W7 0-05f

(focused) Si 1W7 0-05f

Surface Jl19WF8 -05f
(composite) Soil 0-0.5 ft9

JICN20 0 - 2.5 ft GEA, C- 14, Ni-63, isotopic Pu, isotopic U,
Sr-90, tritium, ICP metals, mercury, hexavalent

JICN21 2.5 - 5 ft chromium

Test pit Soil JlCDR4 5 - 7.5 ft

JlCDR5
7.5 - 10 ft

JI1CDR6

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 4
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Table 2. 100-K-78 Sample Summary Table.

Sample Sample HiEIS DepthSapeAlyi
Location Media Number (bgs)SapeAlyi

Equipment Silica sand J1W6 NA Cmeasmrcy

Lblank JI1CN 19 ICP metals, mercury, hexavalent chromium
bgs = below ground surface
GEA = gamma energy analysis
HEIS = Hanford Environmental Information System
ICP = inductively coupled plasma
NA = not applicable

Confirmatory Sample Results

All confirmatory samples were analyzed using analytical methods approved by the
U.S. Environmental Protection Agency (DOE-RL 2009b). Evaluation of the confirmatory data
from the test pits was performed by direct comparison of the maximum sample results for each
contaminant of potential concern (COPC) against cleanup criteria.

Comparisons of the results for each COPC against site RAGs are summarized in Table 3.
Contaminants that were not detected by laboratory analysis are excluded from these tables (this
included hexavalent chromium, which was undetected in all samples). Calculated cleanup levels
are not presented in the Cleanup Levels and Risk Calculations Database (Ecology 2009) under
WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium;
therefore, these constituents are not included in these tables. The complete laboratory results are
stored in the Environmental Restoration (ENRE) project-specific database prior to submitting to
the Hanford Environmental Information System (HEIS) for archiving and are provided in
Appendix B.

DATA EVALUATION

Evaluation of the results listed in Table 3 from confirmatory sampling at the 100-K-78 waste site
indicates that residual concentrations of all site COPCs are below soil RAGs except for total
chromium. Elevated levels of total chromium were found in three separate surface samples; the
maximum result of 30.0 mg/kg exceeds groundwater and river protection RAGs. However,
RESidual RADioactivity (RESRAD) modeling discussed in Appendix C of the RDR/RAWPT
(DOE-RL 2009b) predicts that compounds with a soil-partitioning coefficient (Kd) greater than
14 muJg will not migrate through the 5-in-thick vadose zone between the surface and
groundwater at this site. The Kd for total chromium is 200 mJJg. The only pathway for
contamination to reach the Columbia River is via groundwater migration, so the contaminant
concentration is also protective of the Columbia River.

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 5
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Table 3. Comparison of the Maximum Contaminant Concentrations to the Remedial
Action Goals for the 100-K-78 Confirmatory Sampling Data. (2 Pages)

Soil Lookup Values (pCilg) a Does the Do the

Maximum Shallow Soil Lookup Soil Lookup Statistical Results
COPC Result Zone Value for Value for EReedl Pass

(pCilg) Lookup Groundwater River Lookup RESRAD
Value Protection Protection VLous Modeling?

Carbon-14 1.66 8.69 -- b -b NO -

Cesium- 137 0.320 6.2 1,465 2,930 No -

Cobalt-60 0.073 1.4 13,900 27,800 No -

Europium-152 0.270 3.--" _ No -

Nickel-63 7.24 4013 83 166 No -

Uranium-233/234 0.843 (<BG) 1.1ic 1.1 C 1.1 C No -

Uranium-235 0.048 (<BG) 0.61 0.5 d 0.5 d No -

Uranium-238 0.932 (<BG) 1.1C 1.1 C 1.1 C No -

Remedial Action Goals'a (mg/kg) Does the Does the

Maximum Soil Cleanup Soil Cleanup Maximum Maximum
COPC Result Direct Level for Level for Result Result Pass

(mg/kg) Exposure Groundwater River Exceed RESRAD

Protection Protection RAGs? Modeling?

Antimony 0.39 1 (<BG) 32 5e 5e No -

Arsenic 4.33 (<zBG) 20 e 20 e 20 e No -

Barium 85.3 (<BG) 5,600 200 400 No -

Beryllium 0.357 (<BG3) 10.4 '1.51 e 1.51 le No -

Brn11.57 7,200 320 -_ h No -

Cadmium 0.136 (<BG) 13.9' 0.81 le 0.81 e No -

Chromium (total) 30.0 80,000 18.5 e 18.5 e Yes Yes'

Cobalt 6.11 (<BG) 24 15.7 e -_- No -

Copper 19.5 (<BG) 2,960 59.2 22 Oe No -

Lead 6.38 (<.13) 353 10.2e 10.2 e No -

Manganese 288 (<BG) 3,760 512 e 512 e No -

Molybdenum g 0.452 400 8 -_ No -

Nickel 14.8 (<130) 1,600 19.1 e 27.4 No -

Vyanadium 42.9 (<BG) 560 85. 1 e -- No -

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 6
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Table 3. Comparison of the Maximum Contaminant Concentrations to the Remedial
Action Goals for the 100-K-78 Confirmatory Sampling Data. (2 Pages)

Remedial Action Goals'a (mg/kg) Does the Does the
Maximum Soil Cleanup Soil Cleanup Maximum Maximum

COPC Result Direct Level for Level for Result Result Pass
(mg/kg) Exposure Groundwater River Exceed RESRAD

_______Protection Protection RAGs? Modeling?

Zinc 47.0 (<EG) ,24,000 480 67.8 e No -

aLookup values and RAGs obtained from the RDRIRAWP (DOE-RL 2009b) or calculated per WAG 173-340-720,
WAG 173-340-730, and WAG 173-340-740, Method B, 1996, unless otherwise noted.

b No value; because the Kd value for this contaminant is greater than 80 mUg, 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.
T 1he remedial action goal is below the Hanford Site-specific soil background concentration. The value presented is the
Hanford Site-specific soil background concentration.

d When the remedial action goal is below the minimum detectable activity (MDA) the cleanup level defaults to the MDA
eWhere cleanup levels are less than background, cleanup levels default to background (WAG 173-340-700[4][d]) (1996). The

arsenic cleanup level of 20 mg/kg has been agreed to by the Tni-Party Agreement Project Managers as discussed in
Section 2.1.2.1 of the RDRIRAWP (DOE-RL 2009b).

fCarcinogenic cleanup level calculated based on the inhalation exposure pathway per WAG 173-340-750[3], 1996 (Method B
for air quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997).

g No Hanford Site-specific or Washington State background value available.
h No parameters (bioconcentration factors or ambient water quality criteria values) are available from the Washington State

Department of Ecology Cleanup Levels and Risk Calculations database or other databases to calculate cleanup levels
(WAG 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).
Based on the RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), total chromium is not
predicted to migrate through the 5-rn-thick vadose zone to the groundwater in 1,000 years (based on the total chrome soil-
partitioning distribution coefficient of 200 mUg).

-- = not applicable
BG = background (obtained from DOE [200 1], unless otherwise stated)
GOPC = contaminant of potential concern
RAG = remedial action goal
RDRIRAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RESRAD = RESidual RADioactivity (dose model)
WAG = Washington Administrative Code

Assessment of the risk requirements for the 100-K-78 waste site is determined by calculation of the
hazard quotient and excess cancer risk values for nonradionuclides. These calculations are located
in Appendix C. The requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less than
1 x 10-6, and a cumulative carcinogenic risk of less than 1 x 1- 5 . These risk values were not
calculated for constituents that were not detected or were detected at concentrations below
Hanford Site or Washington State background values. The results (Appendix C) indicate that all
individual hazard quotients for noncarcinogenic constituents are less than 1.0. The cumulative
hazard quotient for the noncarcinogenic constituents is 1.7 x 10- 3 . No carcinogenic constituents
met the criteria for evaluation at the 100-K-78 waste site and the excess carcinogenic risk is thus
zero. Therefore, the individual and total excess cancer risk limits of 1 x 10- and 1 x 105,
respectively, are met.

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 7
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Cumulative radionuclide activities in soil samples were evaluated and determined to be less than
the 15 miremlyr dose rate. Table 4 provides a conservative comparison of the radionuclide
results of confirmatory samples collected to the direct exposure single radionuclide 15 mremlyr
dose-equivalent values. The second column of the table provides the maximum radionuclide
activity detected in soil at the site. The third column presents the single radionuclide 15 mremlyr
dose-equivalent activity, and the fourth column presents the radionuclide activity divided by the
dose-equivalent activity. As demonstrated by the sum of the fractions, the cumulative dose
contributed by residual radionuclide contamination is conservatively estimated to be
5.69 miremlyr, less than the 15 mremlyr RAG.

Table 4. Attainment of Radionuclide Direct Exposure RAGs

Maximum, (pCilg) a Activity Equivalent to Fato
CO/OCFocused Samples 15 mrem/yr Dose b (pCi/g) Fraction____

Carbon- 14 1.66 8.69 0.191
Cesium- 137 0.320 6.2 0.052
Cobalt-60 0.073 1.4 0.05 2
Europium-152 0.270 3.3 0.082
Nickel-63 7.24 4013 0.002
Uranium-233/234 0 (<BG) 0.58 0
Uranium-235 0 (<BG) 0.61 0
Uranium-238 0 (<BG) 0.61 0

Total 0.37
Equivalent Dose (mrem/yr) 5.6

Hanford Site background values for uranium-2331234 (1.1 pCi/g), uranium-235 (0.11 pci/g), and uranium-238
(1.1I pCi/g) (DOE-RL 1996) have been subtracted from focused sample values.

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

BG = background
coc = contaminant of concern
COPC = contaminant of potential concern
RAG = remedial action goal

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the confirmatory sampling
approach (WCH 2010d), the field logbook (WCH 2010~b, 2010c), and resulting analytical data
with the sampling and data quality requirements specified by the project objectives and
performance specifications.

The DQA for the 100-K-78 waste site established that the data are of the right type, quality, and
quantity to support site confirmatory decisions within specified error tolerances. The evaluation
verified that the sample design was sufficient for the purpose of clean site confirmation. The
cleanup confirmatory sample analytical data are stored in the ENRE project-specific database for
data evaluation prior to its archival in the HEIS and are summarized in Appendix B. The
detailed DQA is presented in Appendix D.

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area 8
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SUMMARY FOR NO ACTION

The 100-K-78 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999) and the RDRJRAWP (DOE-RL 2009b). Confirmatory sampling was performed,
and the analytical results indicate that the residual concentrations of COPCs at this site meet the
remedial action objectives for direct exposure, groundwater protection, and river protection. In
accordance with this evaluation, the confirmatory sampling results support a reclassification of
the 100-K-78 waste site to No Action. Site contamination did not extend into the deep zone
soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep
zone are not required.
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APPENDIX A

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

CONFIRMATORY SAMPLING DATA

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area B-i



Attachment to Waste Site Reclassification Form 2011-004 Rev. 0

Table B-i Confirmatory Sample Data - Metals.
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Table B-2 Confirmatory Sampling Data - Radiological.
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APPENDIX C

CALCULATIONS
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APPENDIX C

CALCULATIONS

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

100-K-78 Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculation, 0O100K-CA-V0076, Rev. 0.

DISCLAIMER FOR CALCULATIONS

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

CALCULATION COVER SHEET

Project Title: 1 00-K Area Remedial Action Job No. 14655

Area: 1 00-K

Discipline: Environmental Calculation No: OIOOK-CA-V0676

Subject: Il00-K-78 RPD and Direct Contact Hazard Quotient and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2003

The attached calculations have been geneated to docunment compliance with established cleanup levels. These calculations
should he used in conjunction with other relevant documents in the administrative record.

Committed Calculation (Q Prelimsinary [:1 Superseded C1 Voided El

F,,etN MtN3 -- [ - - - -- Otna 1 A a

0 Cover = 1 D. 1. Rolloason 1. D. Skoglie 1. B. Berezovskay D. F. Obenauer
Summary= 7=z.711
Attachment 1 =4 -

Total =12k ___

SUMMARY OF REVISION

WCH-DE-01 8 (05/08/2007)

DE0l -437.03
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Washington Closure Hanfrd, Inc. CALCULATION SHEET
IOriginator: ID. 1. Rollosson %e. I Date: I1/13/2011 ICaic. No.: I 010OK-CA-V00M Rev.: 0 0

Project: I100-K Area Remedial Action IJob No: 14655 Checked: IJ. D. Skoglie 'n IDate: 1/13/20111
Subect: 100-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations Sheet No. I of 71

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 100-K-78 waste site. In accordance with the remedial action goals (RAGs) in
5 the remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2009a), the following
6 criteria must be met:
7

8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from 100-K-78
14 confirmatory sampling, as necessary.
15

16

17 GWVEN/REFERENCES:
18

19 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the 100 Area,
20 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office,
21 Richland, Washington.
22

23 2) DOE-RL, 2009b, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 5,
24 U.S. Department of Energy, Richland Operations Office, Richland, Washington.
25
26 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
27 Data Review, EPA 540/R-94/01 3, U.S. Environmental Protection Agency, Washington, D.C.
28
29 4) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
30

31 5) WCH, 2011, Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area,
32 Attachment to Waste Site Reclassification Form 2011-004, Washington Closure Hanford, Inc.,
33 Richland, Washington.
34

35

36 SOLUTION:
37

38 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
39 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
40 (DOE-RL 2009a).
41

42 2) Sum the H-Qs and compare this value to the cumulative HQ of <1.0.
43

44 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
45 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
46 <1 IX 10- (DOE-RL 2009a).
47
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Washington Closure Hano, IU57 CALCULATION SHEET
IOriginator I D. 1. Rolloason d5N. I Date: I 1/12/2011 1 Caic. No.: I 010OK-CA-VOW6 I Rev.: I 0

Project: I1I00-K Area Remedial Action IJob No: 114655 1Checked: IJ. D. Skoglie A IDate: I1/12/2011
I Subject: I1I00-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations V- IShedt No. 2 of 7

1 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 X 10-5.
2

3 5) Use data from WCH (2011) to perform the RPD calculations for primary-duplicate sample pairs, as
4 required.
5

6

7 METHODOLOGY:
8
9 The I 00-K-78 data set is comprised of three test pit samples, one surface composite sample, and one

10 surface focused sample. The direct contact hazard quotient and carcinogenic risk calculations for the
I1 1 00-K-78 waste site were conservatively calculated for the entire waste site using the greatest of the
12 maximum soil sample and duplicate results from surface soil and the test pit soil (WCH 2011). Of the
13 contaminants of potential concern (COPCs) for this site, total chromium requires an HQ and risk
14 calculation because the analyte was detected above the background value. Boron and molybdenum
15 require HQ and risk calculations because these analytes were detected and a Washington State or
16 Hanford Site background value is not available. All other site nonradionuclide COPCs were not
17 detected or were quantified below background levels. An example of the HQ and risk calculations is
18 presented below:
19
20 1 ) For example, the maximum value for boron is 1.57 mg/kg, divided by the noncarcinogenic RAG
21 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in
22 WAC 1 73-340-740[3]), is 2.2 x 10-4. Comparing this value, and all other individual values, to the
23 requirement of <1.0, this criterion is met.
24

25 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
26 *obtained by summing the individual values. To avoid errors due to intermediate rounding, the
27 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is
28 1.7 x 10-3. Comparing this value to the requirement of <1.0, this criterion is met.
29

30 3) No carcinogenic constituents met the criteria for evaluation at the I 00-K-7 8 waste site: therefore, no
31 calculations of excess carcinogenic risk were performed.
32
33 4) The RPD is calculated when both the primary value and the duplicate value for a given analyte are
34 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a
35 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes
36 in Table II-1I of the SAP (DOE-RL 2009b). Other analytes will have their own pre-determined
37 constituents and will have their own TD)Ls based on the laboratory and method used. Where direct
38 evaluation of the attached sample data showed that a given analyte was not detected in the primary
39 and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD
40 calculations use the following formula:
41

42 RPD = [M-Dl/((M+D)/2)1* 100
43
44 where, M =main sample value D = duplicate sample value
45
46 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times
47 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference
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Washington Closure Hanford, In$, CALCULATION SHEET
I Originator I D. 1. Rollosson vt41 I Date: I1/20/2011 ICalc. No.: I0100K-CA-V0Q7 Rev.: I 0

1 Project: I100-K Area Remedial Action IJob No: 14655 Checked: J. D. Skoglie L IDate: 11/20/2011
Subject: 100-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations C/ ISheet No. 3 of 7

1 between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment
2 regarding the usability of the data is performed. This assessment is provided in the data quality
3 assessment section of the RSVP.
4

5 For quality assurance/quality control (QAIQC) duplicate RED calculations, a value less than 30%
6 indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If
7 the RPD is greater than 30% (or 35% for regulatory split data), fur-ther investigation regarding the
8 usability of the data is performed. No split samples were collected for cleanup verification of the subject
9 site. Additional discussion is provided in the data quality assessment section of the applicable RSVP

10 (WCH 2011), as necessary.
11
12

13 RESULTS:
14
15
16 1) List individual noncarcinogens and corresponding HQs >1.0: None
17 2) List the cumulative noncarcinogenic; HQ >1.0: None -
18 3) List individual carcinogens and corresponding excess cancer risk >1 x 10: None
19 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None
20

21 Table I shows the results of the hazard quotient and excess cancer risk calculations.
22
23 Table 2 shows the results of the RED calculations for the 100-K-78 waste site. The evaluation of the
24 QA/QC duplicate RED calculations is performed within the data quality assessment section of the
25 RSVP.
26
27 Table 1. Direct Contact HQ and Excess Cancer Risk Results for the 100-K-78 Waste Site.
28 _____________

29 Contaminants Of Potential maximum Noncareinogea Hazard Crioe I Cg~fcl oen
30 Concern Value(mint RAe~mkV Quotient RA;(~gJJ5fLs
31 Met~a& ~
32 Boron 1 .157 I 7-2 00 1 22E-04_____
33 Chromnium total 30.0 80000w 3.8E-04 -

34 Molybdnum 0J452 400 1 IE 03 - _____

36 CUMsaltiVt Hazard Qotient: MA
[Cumulative Exess Cancer Risk. o

37 Notes:
38 a= From WCH (20 10).

39 b = Value obtained from the RDR/RAWP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996.

40 - = not applicable

41 RAG =remedial action goal

42

43

44
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Washington Closure Hanford, Ing. CALCULATION SHEET
I Originator. I D. 1. Rollosson I Date:I 1/12/2011 ICaic. No.: IOIOOK-CA-V0076 IRev.: I 0

Proet: 100-K Area Remedial Action Job No: 14655 Checked: J. D. Skoglie Date: 1/12/2011

Suect: I I00-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations Sheet No. 4 oF' 7

I Table 2. Relative Percent Difference Calculations for the 100-K-78 Waste Site. (4 Pages)
2

3 00-K-78 Surface Sampl Duplcate Analysis _______________________________

Sampling HEIS Sape Cesiuml3l oat6 n-5 Gross Alph a

4 ra Number D e pi MDA piSIQIMDA MA

5 Sur-face Composite JI9WF8 4/19/2010 035110.034 2 000 20 005j 1j

6 Duplicate of J19WFS JI5F 4/9[1 1~j~l !0L..2j.I~. j~J 29
6 Analysis: ________1_/19201_0.20__1_.1 ___________ N__123_3_35____7___

7 TDL 0.05 0.05 0M 10

8 -Both > PQL? Yes (continue) Ys (continue) Yes (continue) Yea (continue)

9 ulct nlss Both >5xTDL? Yea (cale RPD) - No-Stop (aceptable) No-Stop (acceptable) No-Stop (acceptable)

10 DpiaeDifference > 2 TDL? Not applicable No - acceptable No - acceptable No -acceptable

Sampling HEIS Sample Gross Beta PC Potasslus- Radllus-226 j Radium-22S
12 Area Number Date IpVg IQ t D cuQ MDA j g MDA J hCQ MD

13 Surface Composite J19WFS (4/19/201 19 2J E2 29 2 027 I9~jj5 ] 4 1 j1 ffi2 l

14 Doplicateof.119WFS J19WF9 4/19/2010 3.5 _ J I 6 1 J_ 007 1 0. JO 3 J 25

15 Aayi: TDL 15 0.05 0.1 1 0.2

16 Both > PQL? Yes (continue) Ys (continue) Y es (continue) Ys (continue)

17 Duplicate Analysis Both >SxTDL? No-Stop (acceptable) Ys (cale RI'D) Yes (cale RPD) Yes (caic RPD)
17RPD j 29 9% 5.0% 3.5%_____

18 Difileresice >2 TOL? No - acceptable Not applicable Not applicable Not applicable

Sampling 1HEIS jSample mhrln-228 GEA Thornum-732 GRA Uranas-233/234 Uranium-238
20 ~Area j Numberj Date J7I~QIi/g&~ MDA I NIA I D

21 Suirface Composite J1J9WFB 4/19/2010 LJ9908 011 7 j~j j 2

22 Duplicate ofJl9WFS J .19WF9 1 4/19/2010 1 1.10 1 7 !211 
0 .i27J 05

22 Analysis: ____________ __L_________ _1_7____11_t____________7

23 ________TDL I I

24 Both > PQL? Yea (continue) Yes (continue) Yes (continue) Yes (continue)

25 Duplicate Anlyi Both >5xTDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

26 _______jDifference > 2 TDL? No - acceptable No - acceptable No - acceptable No - accetable

28 Sampling HISflample Aluminum J Arsenic ] Barium Beryllium
28Area JNumber Date mg/kg Q PQL Jgkg Q PQL m/gQ PQL Q PQL1

29 [Srface Composite ~JILF 2! 4/19201 3.19 4.0 ] 0.6391 673L 0 39 M _jj 282

30 Duplicate of J19AWS JI 4/ 9720, J 10 3-56 0356 0.712

31 Aayss DL 5 10 {2 1 0.2 1
32 Both > PQL? Yes (continue) Yes (continue)__ Yes (continue) Ys (continue)

33 ~ Dulct nl.yi Both >SxTDL? Yea (cale RPD) No-Stop (acceptable) Yes (cale RPD) No Sto (acceptable)

.~p~c~e~RPD 5.4% 1 ______ j 2.6% _______

34 Difference > 2 TDL? Not applicable No -acceptable Not applicable No -acceptable

35 ___________________________________ ________

36 Sampling HEIS Sample Boron Cadmium Cacum Cromim

Area Number Date jmg PQL mg/kg Q PQL mrg/kgQ PQL

37 Surface Composite J19WFB 4/19/2010 1.50 2 ~ 3~j 47 639 3 0128

38 Duplicate of Jl9WPS J19WF9 4/19/2010 1.42~ 0.3 Bj~ 0.~ 14 40J117 30 0.4

39 Analysis:_____________________

TDL 2 0.2 100
40 Both > PQL? Yes (continue) No-Stop (acceptable) Yea (continue) Yes (continue)

41 Both >5xTDL? No-Stop (acceptable) ___________ Yes (cale RPD) Yea (cac RPD)

42 DpiaeAayi - RPD 2.7% 5.8%
Difference > 2 TDL? No - acceptable No-acetbe Not applicable Not applicable

NotNo: Gray cells Indicate not applicable.

44 B = estimated result. Result is leas than the RL but greater than the MDL PQL =practical quantitaiion limit.

45 D =analyse reported from a dilution Q = qualifier

i = estimated result RED =relative percent difference.

46 HEIS = Hanford Environmental Information System TDL =target detection limit

47 MDA = minimum detectable activity
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Washington Closure Hanford, Inc. CALCULATION SHEET

I Originator I D. I. Rollosson jn. I Date: I1/12/2011 ICaic. No.: IOO1K-CA-V076 I Rev.: 1 0

Project: 1 I00-K Area Remedial Action IJob No: 14655 Checked: J. D. Skoglie Date: 11/12/2011

Subject: I100-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations Sheet No. 5 of 7

I Table 2. Relative Percent Difference Calculations for the 100-K-78 Waste Site. (4 Pages)
2

3 100-K-78 Surface Sams Duplicate Analysis ______________________________

Sampling BETS Sample Cobalt Coppr Iron La
4 Area Number Date L gtj PL L wkQ PL

5 Sur-face Composite 319WFS 4/1912010 6 tI 1 13.4 110.639 M 760011 6-11 .319
Duplicate of 19WFS Jt9WF9 4/1912010 66 42 13.6 071 18000 1114.2 62 .5

6 Analysis: I_________ ____1 0.712__

7 _ _ DL 2 _ _ 5~ 1 _ _

8Both > PL
9  

Y~es (continue) Yes (continue) Yes (contssnue) Ytes (condlon

8 ulct Aayi Both >5xTDL' No-Stop (acceptable) Yes (caic RPD) Yes (talc RPD) No-Stop (acceptable)

9 ulct Anaysi 1.5 2_ j2% _ _____

10 - Differece> 2TD121 No -acceptable Not applicable Not applicable No -acceptable

II samipling HEIS]Sml MaesuMpos Mo bdean' ice
12 Area INumiberi Date Ing/hl L I ntu/k II Q IQ Ist E4) PL

Surface Compoite J19WFB 4/1912010 520 9 2781 3.19 J01 B 12 141 2.16
13 Duplicate of J19WFS J19WF9 4/1912010 1 5210 j11 . 8J..3.56. 0.452 1B 1 142 148 .5

14 Analysis:____________________________________________

15TDL 75 S 2- 4

15Boh>PQ? es(continue) Yes (confinue) No-Stop (acceptable) Yes (cntiue

16 Duplicate Analysis Bot1 hi >5TL iYes__ (caic RPD) Yes (cale RPD) No-Stop (acceptable)

17 RPD 4.5% 3.5% ___________________

18 _______ Dfeec 2TL? Ntapial Not applicable No - acceptable No - acetble

Diffierence >2 TDL? NoI c al Not applicableNoapicbeotplibe

19Sampling IIEIS Sampe L otasium Soi mV ndu1Q27Areat Numuber Datew I 1F
28 jsurface Composite IJ19WFS 14/19/2010 140 56 50 .2 07 1 1. 16

291 Dupl cate of J 19WFS JI9WF91 4/89/2010 1520 l2 54 1.2 641_3.6 25 178
22 Analysis: _____________ 400__2___50_Z__3_1

23 1 Both > PQL
9  

Yes (continue)Ye (c ni u)es co t u)es on e
32 Duplicate Analysis BohixD? N-tp(cepal) Ys(a P)Ys ci P)Ys(acRD

3 _______ Dfference>2 TDL? No -acpepcable Ntapial o plcbeNtapial

36

37pig ES Smpe Zn

38Ae ube ae m/k ;L

39 SraeCu ie 1WO41/00
40 leatoJMM 1I

412 .4

34

45

46

47

Reann3 ie8eiiainPcaefrth 0--8 ecdCnaiainAe -
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Washingtn Closure Hanford, !hkc. CALCULATION SHEET
IOriginator~ I 0. 1. Rollosson.-jA I Date: I1/12/2011 ICale. No.: I 0100K-CA-VOQ76 IRev.: I 0

Project: I100-K Area Rem jal Action IJob No: 14655 Checked: IJ. D. Skoglie n Date: 11/12/2011
Subject: I100-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations VV ISheet No. 6 of 7

1Table 2. Relative Percent Difference Calculations for the 100-K-78 Waste Site. (4 Pages)
2 b00-K-78'TestlPit Duplate Analysis ______________________________ _________

3 sampling RIEIS Sample Carbon-14 Potaasiumn4l Radium-226 Rafinns-28

4Area Number Date ps/c Q MDA pI/g MDA pi/g MDA ci/Q MDAJ
Test Pit 10 t bgs JICDRS 11/5/2010 1.25 J 0.668 12.5 0.429 0.379 0.119 0 640 0.256]

5 Duplicate of JICDR5 JICDR6 11/5/2010 1.45 J 0 671 11.8 0.845 0.380 1 0.172 0-626 0.388J

6 Analysis: ______________________________

7 ________TDL 1 0.05 0.1 0.2
7Both > FQL? Yea (continue) Yes (continue) Yes (continue) Yes (continue)

8 ulct nlss Both >5xTDL? No-Stop (acceptable) Yes (caic RPD) No-Stop (acceptable) No-Stop (acceptable)
Dulct9Aayi RPD J 5.8% 1________

10 ________ Difference> 2 TDL? No - acceptable Not applicable No - acceptable No - acceptable

11 Isampling r IEIS Sample fThonium-228 GEA Thorinm-232 GEA Uraium-233/234 I Uranium-238

12 Area Number Date p./z MDA j~/ Q MDA i I MDA igI

13 Test Pit 10 ft bgsj J1CDR5 11/5/2010 0.421 110.087 0.6401 0.256 0.38011 0.207 0.271 07
Duplicate of JICDR5 J 2C!LL211/5/2010 0.53 1 .01 062 1 1 0.24J 2 1 1 0 .25

14 Analysis: ________________________________________ _________

15 _______TDL I I {I________
Both > PQL? Yes (continue) Yes (connue) Yes (continue) Yes (continue)

16 Dulct nlss Both >SxTDL? _ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)

17 I ulct nlasRPDj

18 1 _______ Difference > 2 TDL? No -acceptable No -acceptable No -acceptable No acceptable

19 sanmpling RIS Sample Aluminum Antimony r Arsenic Barium
20 Area Number Date m gk L m gk Q PL gUPQL gt'

Duplicate of JI CDR5 I1CDR6 11/5/2010 5750 113.70 0.388 BJ 10.444 1.53 0.741 51 J~~2

22 Analysis:____________________________________________

23 ________TDL 5 J 0.6 10 2

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

2 DulctAnlss Both >5xTDL? Yes (calc RPD) _________ No-Stop (acceptable) Yes (caic RPD)
25 Dplcte~RPD 0.2% j10.8%

26 ________jDifference > 2 TDL? Not applicable No - acceptable No - acceptable Not applicable

28sampling RIEIS Sample Beryllium Boron LCadmum LCalciumL

29 Test Pit10 ft bgs JICDRS 11/5/2010 ,0.197 0.128 0.379 B 1.28 0.0452 B 10.128 2320 63.8

30 [Duplicate of JCDR5 JICDR 11/5/2010 018 0.148 0.0 B I 148 0.45 1 3108 30 7.
31 ~Analysis: TOIL J 0.2 2 0.2 100 3
32 Both > PQL? Yes (continue) No-Stop (acceptable) No-Stop (acceptable) Yes (continue)

33 Duplicate Analysis Both >5xTDL? No-Stop (acceptable) Yes_____________

34 RPD 11.7% ]
35 _______ Difference > 2 TDL? No - acceptable No - acceptable No - acceptable Not applicable

36 Sampling HEIS Sample Chromium Cobalt Copper iron 3
37 Area Nubr Date Imf QI L gkIQ I PLImkg IQIPL I Jgk _ Q

Test Pit10 ft bgs JICDR5 l115/2010 11.0 10.128 3.09 1.28 112.3 0.638 1001 12.8j
38 Duplicate of JICDR5 JICDR6 11/5/2010 10.5 0.148 306 148 1 10.7 0.741 110 1 4 I

39 Analysis: _____________________ __________ __________ __________

40 ________TDL J 1 2 1 5
41Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)

41lct Aayi Both >5xTDL? Yes (caic RPD) No-Stop (acceptable) Yes (calc RPD) Yes (cale RPD)
42 Dulct nlssRPD 4.7% 13.9% 2.7%

43 -Difference > 2 TDL? Not applicable No -acceptable Not applicable Not applicable

44 Note: Gray cells indicate not applicable.
B = estimated result. Result ia less than the RI but greater than the MDL. PQL = practical quantitation lin-it.

45 D = analyte reported from a dilution Q =qualifier

46 1 = estimated result. RPD =relative percent difference.

47 HEIS =Hanford Environmental Information System TDL = target detection limit

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area C-8
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Washingto Closure Hanford, z. CALCULATION SHEET
I Orijinator I D. 1. Rollosson I Date: 1 /12/2011I Ca~c. No.: IOIOOK-CA-VOQ76 I Rev.: I 0

Project: 1 I00-K Area Remedial Action Job No: 14655 Checked: J. D. Skoglie A IDate: 1/12/2011
Subject: IlI00-K-78 RPD and Direct Contact Hazard Qotient and Carcinogenic Risk Calculations V ISheet No. 7 of 7

Table 2. Relative Percent Difference Calculations for the 100-K-78 Waste Site. (4 Pages)
2
3 100-K-78 Test Pit Dupl ate Analysis______________________

Sampling HEIS ISample Lead 1 Magnesium Manganese ____Nickel

4 Area Number IDate I ~tIQ IPL IuU I QL mgtIQIPL L gklJJP
5 Test Pit 10ft bgs JICDRS 11/5/2010 1 2.70 1 0.319 3490 47.8 162 1 1 3.19 1 8.37 1 1 2.55

6 Duplicate of JICDR5 J1CDR6 1 115/2010 1.01 0.370 3620 55.5 149 113.70 18.23 1129
6 Analysis:_______________________________________________________

7 _______TDL ________ 75______ 5_______ 4______

8 oh>PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)

9 ulct nlss Bth >5xTDL? No-Stop (acceptable) Yes (caic RI'D) Yes (cake RPD) No-Stop (acceptable)

10 __________1Difference> 2 TDL? No - acceptable Not applicable Not applicable No - acceptable

IISampling HEtS Sample Potassium Silicon J Sodium Vanadium

13 Test_ __ __ Pi 1 f gs JlDR 11/5/2010 4 895 1 J 5 328 1 1 128 11 1__ 1__ 31.9_ 22.9 1 1 .9
Duplicate of JICDf5 JlCDR6 11/5/2010 8271 1 296 718j1J 148.48 110 37.0 23.411 1.851

14 Analysis: __________ _________ _________ __________ _________

15 .TD 400___ J 2 150 2.5
Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)

16 Dulicate Anais Both >SnTDL? No-Stop (acceptable) Yes (cale RPD) No-Stop (acceptable) Yes (eale RPD)

17 p Pi PD ________ 74.6% J2.2%
18 _________ Difference > 2 TDL? No - acceptable Not applicable No - acceptable Not applicable

19 j Sampling HEIS Sample Zinc -

20 Area jNumber JDate IMf Q
Test Pit 10 t bgs JICDRS 11/5/2010 292 163

21 Duplicate of JICDR5 jJICDR6 J11/5/201012511174
22 Analysis:__________ ____ _____

23 ______TDL _______

23Both > PL? Yes (continue)

24 Dulct Aayi Both >SxTDL? Yes (calc RPD)
Duliat AnlsiPD 15.1%

256 Difference > 2 TDL? Not applicable

27

28

29 CONCLUSION:
30

31 The calculations in Tables 1 and 2 demonstrate that the 100-K-78 waste site meets the requirements for
32 the hazard quotients and carcinogenic (excess cancer) risk and RPDs, respectively, as identified in the
33 RDRIRAWP (DOE-RL 2009a) and SAP (DOE-RL 2009b). The hazard quotients and carcinogenic
34 (excess cancer) risk and RPD calculations are for use in the RSVP for this site.
35

36

37

38

39
40

41

42

43

44
45
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APPENDIX D

DATA QUALITY ASSESSMENT
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APPENDIX D

DATA QUALITY ASSESSMENT

CONFIRMATORY SAMPLING

A data quality assessment (DQA) was performed to compare the confirmatory sampling
approach and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2010c). 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 2010c), the field logbooks (WCH 2010a, 2010~b), 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 procedure for chemical and radiochemical analysis (BHI
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).

Sample data collected at the 100-K-78 waste site were provided by the laboratories in two
sample delivery groups (SDGs): SDG K2489 and K(2027. SDG K(2489 was Submitted for
third-party validation. Samples in the 100-K-78 data set were analyzed using
U.S. Environental Protection Agency (EPA) method 6010 (inductively coupled plasma [ICP]
metals), EPA method 7471 (cold vapor atomic absorption [mnercury]), EPA method 7196
(hexavalent chromium), alpha energy analysis (AEA) (isotopic plutonium, uranium, and
americium), gamma energy analysis (GEA) (gamma-emitting radionuclides), total strontium, and
liquid scintillation (carbon- 14 and tritium). The ICP metals include antimony, arsenic, barium,
beryllium, boron, cadmium, chromium, cobalt, copper, lead, manganese, molybdenum, nickel,
selenium, silver, vanadium, and zinc.

No major deficiencies were found in any of the SDGs. Minor deficiencies are discussed by SDG
as follows below. If no comments are made about a specific analysis it should be assumed that
no deficiencies in the quality of the data were found. Unless otherwise noted, deficiencies listed
below are specific to the individual SDG but apply to all samples within that SDG.

Minor Deficiencies

SDG K2489

SDG K(2489 comprises six soil samples (J1CDR4 through J1CDR6 and JICN19 through
J1CN2L) from the test pit at the 100-K-78 waste site. Sample J1CDR6 is the field duplicate of
sample J1CDR5. Sample JlCN19 is the equipment blank. SDG K(2489 was submitted for
formal third-party validation. Minor deficiencies are as follows:

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area D- 1
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In the liquid scintillation analyses, matrix spikes were not performed for carbon- 14 or tritium.
Third-party validation has qualified all carbon- 14 and tritium results in SDG K2489 as estimated
with "J" flags. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, calcium and sodium were detected in the method blank. Third-party
validation has qualified the calcium and sodium results in SDG K2489 as estimated with "UJP
flags. Estimated data are usleable for decision-making purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries for four analytes were out of project
acceptance criteria (70% to 130%). For all of the analytes with MIS recoveries outside the
acceptance criteria, except antimony, the initial matrix spike concentrations were not
significantly large when compared to the native concentration in the sample. Therefore, the
deficiency in the MIS result is a reflection of the analytical variability of the native concentration
rather than a measure of the recovery from the sample. The original MS recoveries for antimony
(39%) cannot be attributed to insufficient spike amounts. Third-party validation has qualified the
antimony results in SDG K2489 as estimated with "J" flags. Estimated data are useable for
decision-making purposes.

In the ICP metals analysis, the laboratory control standard (LCS) recovery was below project
control limits (70% to 130%) for silicon (68%). Third-party validation qualified all silicon
results in SDG K2489 as estimated with "J" flags. Estimated data are useable for
decision-making purposes.

In the ICP metals analysis, the relative percent difference (RPD) calculated using the laboratory
duplicate, for potassium and silicon, were above the acceptable range (0% to 30%) at 33% and
32%, respectively. Elevated RPDs in environmental samples are generally attributed to natural
heterogeneities in the sample matrix rather than to analytical variability in the sample extraction
or analysis process. Third-party validation qualified all potassium and silicon results in
SDG K2489 as estimated with "J" flags. Estimated data are useable for decision-making
purposes.

SDG K(2027

This SDG comprises three surface soil samples (J19WVF7 through J19WF9) from the 100-K-78
waste site. Sample J19WVF9 is the field duplicate of sample J19WIF8. Minor deficiencies are as
follows:

In the liquid scintillation analyses, matrix spikes were not performed for carbon- 14 or tritium.
The carbon-14 and tritium results in SDG K2027 may be considered estimated. Estimated data
are useable for decision-making purposes.

In the anion analysis, the LCS for insoluble hexavalent chromium (124%) was above the
laboratory established control limits (80% to 120%). The hexavalent chromium results in
SDG K2027 may be considered estimated. Estimated data are useable for decision-making
purposes.

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area D-2
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In the ICP metals analysis, the MS recoveries for three analytes were out of project acceptance
criteria (70-130%). For all of the analytes with MS recoveries outside the acceptance criteria,
except antimony, the initial matrix spike concentrations were not significantly large when
compared to the native concentration in the sample. Therefore, the deficiency in the MS result is
a reflection of the analytical variability of the native concentration rather than a measure of the
recovery from the sample. The original MS recoveries for antimony (40%) cannot be attributed
to insufficient spike amounts. The antimony results in SDG K2027 may be considered
estimated. Estimated data are useable for decision-making purposes.

In the ICP metals analysis, the LCS recovery was below project control limits (70% to 130%) for
silicon (68%). All silicon results in SDG K(2027 may be considered estimated. Estimated data
are useable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance/quality control (QAIQC) measures are used to assess potential sources of
error and cross contamination of samples that could bias results. Two sets of field QAIQC
samples (main sample and duplicate) were collected, as documented in the field logbook
(WCH 2010a, 2010b). Sample J19WFT8 is the main sample, and J19WF9 is the field duplicate
for the surface composite sample. Sample JLCDR5 is the main sample, and J1CDR6 is the field
duplicate for the test pit sample.

The RPDs for the main and field duplicate samples have been calculated and are presented in
Appendix C. The entire sample data set including the duplicate sample data are presented as an
attachment to the RPD calculation.

Field duplicate samples 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 concern. No major deficiencies in the RPD
calculations were found for the duplicate samples.

The only minor deficiency was in the field duplicate evaluation for the test pit. The RPD
calculated for silicon (74.6%) is above the field duplicate acceptance criteria (less than 30%).
Elevated RPDs in environmental samples are generally attributed to natural heterogeneity in the
sample matrix. The data are useable for decision-making purposes.

A secondary check of the data variability is used when one or both of the samples being
evaluated (main and duplicate) is less than five times the target detection limit (TDL), including
undetected analytes. In these cases, a control limit of + 2 times the TDL is used (Appendix B) to
indicate that a visual check of the data is required by the review. This case did not apply to any

Remaining Sites Verification Package for the 100-K-78, Fenced Contamination Area D-3
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of the sample results. A visual inspection of all of the data is also performed. No additional
major or minor deficiencies are noted. The data are useable 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 perfonmed. The DQA review of the 100-K-78
confirmatory sampling data found that the analytical results are accurate within the standard
errors associated with the analytical methods, sampling, and sample handling.

The DQA review for the 100-K-78 waste site concludes that the reviewed data are of the right
type, quality, and quantity to support the intended use. Detection limits, precision, accuracy, and
sampling data group completeness were assessed to determine if any analytical results should be
rejected as a result of QA and QC deficiencies. The analytical data were found acceptable for
decision-making purposes. The confirmatory 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 confirmatory sample analytical data
are also summarized in Appendix B.
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