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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the
300-18 waste site. The 300-18 site is located within the 300-FF-2 Operable Unit in the
300 Area of the Hanford Site in southeastern Washington State. The site was identified
in 1993 as an approximately 4.6- by 6.1-m (15- by 20-ft) area containing radiologically
contaminated soil, metal shavings, nuts and bolts, and concrete. The area was
subsequently covered with 0.45 to 0.6 m (1.5 to 2 ft) of soil for surface stabilization.

Site excavation and waste disposal are complete, and the exposed surfaces have been
sampled and analyzed to verify attainment of the remedial action goals. Results of the
sampling, laboratory analyses, and data evaluations for the 300-18 site indicate that all
remedial action objectives and goals for direct exposure, protection of groundwater, and
protection of the Columbia River have been met for industrial land use (Table ES-1).

Because residual soil concentrations indicated that cleanup levels for more stringent land
uses may have been achieved for the 300-18 site, a supplemental evaluation was
performed against unrestricted land-use cleanup objectives established in the Explanation
of Significant Differences for the 300-FF-2 Operable Unit Record of Decision (EPA 2004).
Results of the evaluation (Table ES-2) demonstrate 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). This site does not have a deep zone; therefore, no deep zone institutional controls

are required.

The site meets cleanup standards and has been reclassified as "interim closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989) and the Waste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 1998). A copy of the waste site reclassification form is

included as Attachment ES-1.

ES-1
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Table ES-1. Summary of Cleanup Verification Results for the
300-18 Waste Site — Industrial Land Use.

Remedial
Regulatory . . Action
Requirement Remedial Action Goals Results Objectives
Attained?
Direct Exposure — Attain 15 mrem/yr dose rate above | No radionuclide COCs were detected
Radionuclides background over 1,000 years. Attain |above background levels. Yes
the CERCLA risk range of 10™ to
10,
Direct Exposure — Attain individual COC RAGs. All individual COC concentrations are Yes
Nonradionuclides below the RAGs.
Meet Hazard quotient of <1 for Hazard quotients were not calculated
Nonradionuclide Risk | noncarcinogens. because all nonradionuclide COCs
Requirements Cumulative hazard quotient of <1 for (arsen'lc, barium, beryllium, cadmium,
noncarci chromium, and lead) were detected
arcinogens. A
below statistical background levels. v
es
Excess cancer risk of <1 x 10°® for Excess cancer risks were not
individual carcinogens. calculated because all nonradionuclide
Attain a total excess cancer risk of ca:jcmo(?emc COCs (Cz{ir?entlca tlJ)erlthum,
<1 x107° for carcinogens. and ca mium) were detected below
statistical background levels.
Groundwater/River | Attain single-COC groundwater and | All single-COC groundwater and river
Protection — river protection RAGs. RAGs have been attained.
Radionuclides Attain National Primary Drinking No beta/gamma-emitting COCs were
Water Standards: 4 mrem/yr identified for this site.
(beta/gamma) dose rate to target
receptor/organs.
Meet drinking water standards for No beta/gamma-emitting COCs were Yes
nonuranium alpha emitters: the more |identified for this site.
stringent of the 15 pCi/L. MCL
or 1/25™ of the derived concentration
guide per DOE Order 5400.5.
Meet total uranium standard of Uranium statistical values are below
21.2 pCi/L2 background for this site.
Groundwater/River | Attain individual nonradionuclide All the groundwater and river RAGs
Protection — groundwater and river cleanup have been attained. Yes
Nonradionuclides requirements.
Supporting Cleanup verification 95% UCL Calculation (Appendix c).
Information

Cleanup verification sample location design (Appendix C).

 Based on the isotopic distribution of uranium in the Hanford Site background, the 30 ug/L MCL (65 Federal Register 76708)
corresponds to 21.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity
Corresponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater,
0100X-CA-V0038 (BHI 2001).
® 300-18 Cleanup Verification 95% UCL Calculation, 0300X-CA-V0053, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
© 300-18 Site Shallow Zone Sampling Plan, 0300X-CA-V0054, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980

COC
MCL
RAG

= contaminant of concern
= maximum contaminant level (drinking water standard)
= remedial action goal

ES-2
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Table ES-2. Summary of Cleanup Verification Resulits for the
300-18 Waste Site — Unrestricted Land Use.

Remedial
Regulatory . . Action
Requirement Remedial Action Goals Results Objectives
Attained?
Direct Exposure — Attain 15 mrem/yr dose rate above | No radionuclide COCs were detected
Radionuclides background over 1,000 years. Attain |above background levels. Yes
the CERCLA risk range of 10 to
10°.
Direct Exposure — Attain individual COC RAGs. All individual COC concentrations are Yes
Nonradionuclides below the RAGs.
Meet Hazard quotient of <1 for Hazard quotients were not calculated
Nonradionuclide Risk | noncarcinogens. because all nonradionuclide COCs
Requirements Cumulative hazard quotient of <1 for (arsen'lc, barium, beryllium, cadmium,
noncarcing chromium, and lead) were detected
gens. <
below statistical background levels. y
es
Excess cancer risk of <1 x 10°® for Excess cancer risks were not
individual carcinogens. calculated because all nonradionuclide
Attain a total excess cancer risk of caz:moc?emc COCs (grfentlcal;erlymum,
<1 x 107 for carcinogens. and ca mium) were detected below
statistical background levels.
Groundwater/River | Attain single-COC groundwater and | All single-COC groundwater and river
Protection — river protection RAGs. RAGs have been attained.
Radionuclides : - - o e
Attain National Primary Drinking No beta/gamma-emitting COCs were
Water Standards: 4 mrem/yr identified for this site.
(beta/gamma) dose rate to target
receptor/organs.
Meet drinking water standards for No nonuranium alpha-emitting COCs Yes
nonuranium alpha emitters: the more | were identified for this site.
stringent of the 15 pCi/L MCL
or 1/25™ of the derived concentration
guide per DOE Order 5400.5.
Meet total uranium standard of Uranium statistical values are below
21.2 pCi/L.2 background for this site.
Groundwater/River | Attain individual nonradionuclide All the groundwater and river RAGs
Protection — groundwater and river cleanup have been attained. Yes

Nonradionuclides

requirements.

Supporting
Information

Cleanup verification 95% UCL. Calculation (Appendix C).b
Cleanup verification sample location design (Appendix C)*f

2 Based on the isotopic distribution of uranium in the Hanford Site background, the 30 pg/L MCL (65 Federal Register 76708)
corresponds to 21.2 pCilL. 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,
0100X-CA-V0038 (BHI 2001).
b 300-18 Cleanup Verification 95% UCL Calculation, 0300X-CA-V0053, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
© 300-18 Site Shallow Zone Sampling Plan, 0300X-CA-V0054, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980

coC
MCL
RAG

= contaminant of concern
= maximum contaminant level (drinking water standard)
= remedial action goal

ES-3
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Attachment ES-1
Waste Site Reclassification Form
Date Submitted: Operable Unit(s): 300-FF-2 Control Number: 2005-026
08/24/05
Lead Agency: EPA
Waste Site ID: 300-18, Surface Contaminated
Originator: Area #4
R. A. Carlson

Type of Reclassification Action:

Phone: 373-9759
Rejected

Closed Out
Interim Closed Out
No Action

oxRO0O

This form documents agreement among the parties listed below authorizing classification of the subject unit as
rejected, closed out, or no action and authorizing backfill of the site, if appropriate. Final removal from the National
Priorities List of no action or closed-out sites will occur at a future date.

Description of current waste site condition:

Remedial action at this site has been performed in accordance with remedial action objectives and goals established
by the U.S. Environmental Protection Agency and the U.S. Department of Energy, Richland Operations Office, in
concurrence with the Washington State Department of Ecology. The selected remedial action involved

(1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated
excavated materials at the Environmental Restoration Disposal Facility in the 200 Area of the Hanford Site, and

(3) backfilling the site with clean soil and grading to match the surrounding surface. The excavation and disposal
activities have been completed.

Basis for reclassification:

The 300-18 waste site has been remediated to meet the cleanup standards specified in the Record of Decision for
the 300-FF-2 Operable Unit, Hanford Site, U.S. Environmental Protection Agency, Region 10, Seattle, Washington.
Remedial actions were performed to support future industrial land use and to protect groundwater and the Columbia
River. Further, the residual contaminant concentrations achieved 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).
This site has no deep zone; therefore, no deep zone institutional controls are required. The basis for reclassification
is described in detail in the Cleanup Verification Package for the 300-18 Waste Site (CVP-2005-00004), Bechtel
Hanford, Inc., Richland, Washington.

~ /A
D. C. Smith /// /_,A 9/9 Y/

DOE-RL Project Manager Signatfe Date
N/A
Ecology Project Manager Signature Date
A. Boyd ka Raxg 8 (25’{ 05
EPA Project Manager Signature v Date

ES-5
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1.0 INTRODUCTION

The purpose of this cleanup verification package is to document that the 300-18 waste
site was remediated in accordance with the Record of Decision for the 300-FF-2
Operable Unit, Hanford Site (ROD) (EPA 2001). Remedial action objectives (RAOs)
and remedial action goals (RAGs) for the 300-18 site are documented in the ROD
(EPA 2001) and the Remedial Design Report/Remedial Action Work Plan for the

300 Area (RDR/RAWP) (DOE-RL 2004b). The ROD provides the U.S. Department of
Energy, Richland Operations Office the authority, guidance, and objectives to conduct
this remedial action.

The preferred remedy specified in the ROD (EPA 2001) and conducted for the

300-18 site included (1) excavating the site to the extent required to meet specified soil
cleanup levels, (2) disposing of contaminated excavated materials at the Environmental
Restoration Disposal Facility (ERDF) at the 200 Areas of the Hanford Site, and

(3) backfilling the site with clean soil to match surrounding grade elevation. Excavation
was driven by RAOs for direct exposure, protection of groundwater, and protection of
the Columbia River. For the respective points of compliance, RAGs, summarized in
Table 1, were established for the radionuclide and nonradionuclide contaminants of
concern (COCs) in the RDR/RAWP (DOE-RL 2004b). Preliminary waste site COCs
were identified in the 300 Area Remedial Action Sampling and Analysis Plan (SAP)
(DOE-RL 2004a). Following excavation of the site, final COCs were identified in the
Closeout Plan for Waste Site 300-18 (BHI 2005) and are listed in Table 1.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

2.1  SITE HISTORY

The 300-18 site is located in the 300-FF-2 Operable Unit of the 300 Area, approximately
240 m (800 ft) south of the Treated Effluent Disposal Facility (Figure 1). This site was
identified during routine surveillance activities in 1993 as an approximately 4.6- by
6.1-m (15- by 20-ft) area containing radiologically contaminated soil, metal shavings,
nuts and bolts, and concrete. Following radiological surveys, the site was covered with
0.45 to 0.6 m (1.5 to 2 ft) of soil for surface stabilization and posted as an underground
radioactive material area. A 1996 survey reported the dimensions of the stabilized area
as 12 by 12 m (40 by 40 ft).
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Table 1. Summary of Remedial Action Goals — Industrial Land Use.

COCs DirectREl)\qG)osure Grounscl?:;;l?e?%:gfection Sm:%?vt\a?;?;tggtlxnnr:bla
(pCilg) (pCi/g)
Radionuclides
Uranium (total) 350° 267° 267"
Direct Exposure Soil RAG for Soil RAG for Columbia
COCs RAGs Groundwater Protection River Protection
(mg/kg) (mg/kg) (mg/kg)
Nonradionuclides
Arsenic 58° NA® NA?
Barium 4,900° NA‘ NA®
Beryllium 104° NA? NA?
Cadmium 139° NA NA
Chromium >1,000,000° NA? NA®
Lead 1,000’ NA‘ NA®

2 | isted value is equal to a 15 mrem/yr dose for the industrial exposure scenario, based on the isotopic distribution
of uranium-234, uranium-235, and uranium-238 in the 300 Area.

® value calculated using RESRAD, based on the generic site model (DOE-RL 2004b).

© Value calculated based on the inhalation exposure pathway per WAC 173-340-750(4)(b)(ii)(A) or (B).
4 RESRAD modeling predicts the constituent will not reach groundwater within 1,000 years based on a generic site

profile (DOE-RL 2004b).

® Cleanup level calculated using WAC 173-340-745(4) resulted in a value greater than pure material (i.e.,

>1 million parts per million).

" Cleanup level from WAC 173-340-745 Method A.

coC = contaminant of concern

NA = not applicable

RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)
WAC = Washington Administrative Code
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Figure 1. Hanford Site Map and Location of the 300-18 Site.
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2.2 SUBSURFACE CONDITIONS

The soil column (vadose zone) underlying the waste site and extending to groundwater
consists of the Hanford and Ringold Formations. The shallower Hanford Formation
consists predominantly of medium-dense to dense sand and gravel, with varying
amounts of silt and cobble. The underlying Ringold Formation consists of dense, well-
cemented gravels with sand and silt interbedding. The Hanford/Ringold contact is
approximately 9 to 21 m (30 to 69 ft) below the surface grade level.

The long-term groundwater level beneath the site is estimated at EI. 104.6 m (North
American Vertical Datum of 1988) based on historical and current information from
nearby groundwater wells. Groundwater levels are influenced by the nearby Columbia
River and other factors such as atmospheric pressure. The depth to groundwater is
approximately 12 m (39 ft) beneath surface grade level.

3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action at the 300-18 site began in December 2004. Excavation of the site
included the removal of small quantities of metal shavings, miscellaneous construction-
type debris, and soil. No indications of liquid waste disposal or land disposal restricted
materials were observed during excavation. Remedial action excavation was
completed in February 2005, with approximately 392 metric tons (432 U.S. tons)
removed for transport to ERDF. Pre- and post-remediation topographic civil survey
results are depicted in Figures 2 and 3. The excavation covered an area of
approximately 220 m? (2,370 ft?) with an average depth of approximately 1 m (3 ft).

3.2 FIELD SCREENING

A radiological survey was performed in February 2005 after excavation operations were
complete at the 300-18 site to provide an initial assessment of attainment of radiological
cleanup levels. The results of the survey indicated no residual activity exceeding

50 pCi/g at the site (Figure 4).
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Figure 2. Pre-Remediation Topographic Plan for the 300-18 Site.
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Figure 3. Post-Remediation Topographic Plan for the 300-18 Site.
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3.3 BIASED SAMPLING AND ANALYSIS

Biased samples are typically collected at locations where significant quantities of
specific waste streams were unearthed from a common area to help verify the absence
of hot spots in the residual soil. At the 300-18 site, waste guantities were small and
debris was spread throughout the excavation rather than being concentrated in any
discrete area. No containerized liquid was found, and no evidence of historical liquid
disposal was identified during the excavation. Consequently, it was determined that
radiological surveys and statistical verification sampling would be adequate for site
closeout, and biased samples were not collected as per the approved closeout plan
(BHI 2005).

3.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected on May 25, 2005, to confirm
acceptability of residual contaminant concentrations in soil at the 300-18 site. Based on
the overall footprint of the area and depth of excavation, the 300-18 site was classified
as one shallow zone decision unit. The final verification samples were submitted to
offsite laboratories for analysis using approved U.S. Environmental Protection Agency
analytical methods as described in the SAP (DOE-RL 2004a).

In accordance with the SAP (DOE-RL 2004a), each verification sample was collected as
a composite sample formed by combining soil collected at four random locations within
the sampling area (excluding the quality assurance/quality control samples). The
sample design methodology and sample location figures are presented in the
calculation brief for sample design in Appendix C.

4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 300-18 site cleanup
verification data for comparison with the data quality criteria and RAGs.

41 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) is performed to compare the verification sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

The DQA for the 300-18 site determined that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. All
analytical data were found to be acceptable for decision-making purposes.

The evaluation also found that the sample design was sufficient to support clean site
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verification. The cleanup verification sample analytical data are stored in the Hanford
Environmental Information System and are summarized in Appendix A. The detailed
DQA is presented in Appendix B.

4.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit (UCL) on the arithmetic mean of the data. Prior to calculating the 95%
UCL, the individual sample results are reviewed and, as appropriate, adjusted per the
SAP (DOE-RL 2004a). This process is summarized below.

¢ Radionuclides: The laboratory-reported value is used in the calculation of the 95%
UCL. In cases where the laboratory does not report a value for data qualified with a
"U" (i.e., less than the detection limit), half of the minimum detectable activity is used
in the calculation of the 95% UCL.

e Nonradionuclides: For data flagged with a "U" (i.e., less than detection), a value
equal to one-half the practical quantitation limit is used in the calculation of the 95%
UCL, as required by Washington State Department of Ecology regulations
(Washington Administrative Code [WAC] 173-340-740[7][g]). If greater than half of
the sample results for a given nonradionuclide COC are below detection, the
statistical value is set equal to the maximum concentration detected (i.e., versus
computing a 95% UCL).

Statistical calculations are presented in the 300-18 cleanup verification 95% UCL
calculation brief (Appendix C). Verification sampling summary statistics (95% UCL
values) are listed in Table 2. The columns on the left side of Table 2 are the COCs and
the 95% UCL values before subtraction of background. The third column of Table 2
presents the background, where values exist, and the last column presents the
statistical values adjusted for background, if appropriate, which become the cleanup
verification data set used for evaluation against RAGs. Typically, Hanford Site
background concentration values are only subtracted for uranium.

4.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

A site-specific vadose zone model was not developed for the 300-18 site, as the
cleanup verification data set statistical values were all determined to be below statistical
background levels, as shown in Table 2.
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Table 2. Cleanup Verification Data Set.
COCs Shallovy Z_one 95% UCL Hanford Site Shal_k_:w ;one Cleanu‘?
Statistical Values Background Verification Data Set
Radionuclide Concentration (pCi/g)’
Uranium (total) | 0.878 2.3° | 0 (<BG)
Nonradionuclide Concentration (mg/kg)”

Arsenic 2.2 6.5° 2.2 (<BG)
Barium 62.1 132° 62.1 (<BG)
Beryllium 0.62 1.51¢ 0.62 (<BG)
Cadmium 0.04 0.81° 0.04 (<BG)
Chromium 6.4 18.5¢ 6.4 (<BG)
Lead 3.4 10.2¢ 3.4 (<BG)

2 For overburden, anthropogenic background (DOE-RL 1996) and naturally occurring background is subtracted
from all radionuclides. For other decision units (e.g., shallow zone and deep zone), naturally occurring
background (uranium) is subtracted. Refer to the 95% UCL calculation brief in Appendix C for additional details
on determination of statistical values.

®| aboratory data, including the minimum detectable activity or practical quantitation limit for the individual cleanup
verification samples, are included in Appendix A and the 95% UCL calculation brief in Appendix C.

¢ Value published in Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE-RL 1996).

9 Value published in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes

(DOE-RL 2001).

® Value published in Natural Background Soil Metals Concentrations in Washington State (Ecology 1994).
BG = background

COC = contaminant of concern

UCL = upper confidence limit

4.4 RESRAD MODELING

A site-specific RESidual RADioactivity (RESRAD) model was not developed for the
300-18 site, as the statistical value for total uranium presented in Table 2 was
determined to be below the statistical background level as reported in Hanford Site
Background: Part 2, Soil Background for Radionuclides (DOE-RL 1996).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT
FOR INDUSTRIAL LAND USE

This section demonstrates that remedial actions at the 300-18 site have achieved the
RAGs developed to support industrial land use as documented in the RDR/RAWP
(DOE-RL 2004b).
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5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.1 Radionuclides

5.1.1.1 Direct Comparison to RAGs. The cleanup verification statistical value for total
uranium (0.878 pCi/g) is below the statistical background level (2.3 pCi/g) and meets
the direct exposure RAG of 350 pCi/g, the concentration corresponding to a 15 mrem/yr
excess dose (DOE-RL 2004b). No other radionuclide COCs were identified for the
300-18 site.

5.1.1.2 Radionuclide Risk. Residual concentrations of total uranium at the 300-18 site
were detected below the statistical background value and therefore do not contribute to
residual excess carcinogenic risk for the site.

5.1.2 Nonradionuclides

5.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verification data
set statistical values presented in Table 2 to the direct exposure RAGs presented in
Table 1. All values are less than statistical background levels and the applicable RAGs.

Table 3. Attainment of Nonradionuclide Direct Exposure
Standards - Industrial Land Use.

Shallow Zone
Nonradionuclides (m?‘?g)a Verifica{;::lr: eliata Set gll!;g:tl\ft);?: ::.;E
(mg/kg)

Arsenic 58 2.2 Yes
Barium 4,900 62.1 Yes
Beryllium 104 0.62 Yes
Cadmium 139 0.04 Yes
Chromium >1,000,000° 6.4 Yes
Lead 1,000 34 Yes

2 isted value for industrial land use as presented in Remedial Design Report/Remedial
Action Work Plan for the 300 Area (DOE-RL 2004b).

PCriterion is comparison to direct exposure RAG.

“Direct exposure BAG calculated using WAC 173-340-745(4) resulted in a value greater
than pure material (i.e., >1,000,000 parts per million).

RAG = remedial action goal

WAC = Washington Administrative Code

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340-740(5)(a) and (b) specify the evaluation of the hazard quotient,
which is given as daily intake divided by a reference dose (DOE-RL 2001). Hazard
quotients for the nonradionuclide COCs were not calculated because the associated
statistical values were less than applicable background values within the shallow zone.

11
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5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340-745(4)(a)(iii) Method C cleanup limits are based
on an industrial land-use incremental cancer risk of 1 x 10°. The cumulative excess
cancer risk for all nonradionuclide carcinogenic COCs must also be less than 1 x 10°
(EPA et al. 1998). The only nonradionuclide carcinogenic COCs at the 300-18 site were
arsenic, beryllium, and cadmium, which were detected at less than applicable
background values. Consequently, excess cancer risk values were not calculated.

5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
5.2.1 Radionuclides

The cleanup verification statistical value for total uranium (0.878 pCi/g) is below the
statistical background level (2.3 pCi/g) and meets the RAG for the protection of
groundwater (267 pCi/g), as calculated by RESRAD based on the exposure scenario
(DOE-RL 2004b). No other radionuclide COCs were identified for the 300-18 site.

5.2.2 Nonradionuclides

None of the nonradionuclide COCs for the 300-18 site are predicted to reach
groundwater within 1,000 years based on a generic site profile for the 300 Area
(DOE-RL 2004b). Further, none of these COCs were detected above background
levels in the cleanup verification data set, as shown in Table 2.

5.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
5.3.1 Radionuclides

The cleanup verification statistical value for total uranium (0.878 pCi/g) is below the
statistical background level (2.3 pCi/g) and meets the RAG for the protection of the
Columbia River (267 pCi/g), as calculated by RESRAD based on the exposure scenario
and the maximum contaminant level (DOE-RL 2004b). No other radionuclide COCs
were identified for the 300-18 site.

5.3.2 Nonradionuclides

None of the nonradionuclide COCs for the 300-18 site are predicted to reach
groundwater, and thus the Columbia River, within 1,000 years based on a generic site
profile for the 300 Area (DOE-RL 2004b). Further, none of these COCs were detected
above background levels in the cleanup verification data set, as shown in Table 2.

12
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5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

The WAC 173-340-740(7)(e) three-part test is applicable to nonradionuclide COCs and
consists of the following criteria: (1) the cleanup verification statistical 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%. The most restrictive RAG (defined as the lowest of the direct exposure,
groundwater protection, and river protection RAGs) is used for the test.

All nonradionuclide COCs for the 300-18 site were detected at levels less than
applicable background values. Consequently, the WAC 173-340-740(e) three-part test
was not performed.

6.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT
FOR UNRESTRICTED LAND USE

The information presented in the previous section demonstrates that the cleanup
objectives established in the ROD (EPA 2001) for industrial land use have been
achieved. In addition, residual soil concentrations indicated that cleanup levels for more
stringent land uses may have been achieved for the 300-18 site. The information
presented in this section evaluates the remedial action results against cleanup criteria
established for unrestricted land use to be implemented at selected sites in the
300-FF-2 Operable Unit through the Explanation of Significant Differences for the
300-FF-2 Operable Unit Record of Decision (ESD) (EPA 2004).

The 300 Area unrestricted land-use scenario is represented by an individual in a rural-
residential setting. The exposure pathways considered in estimating dose from
radionuclides in soil are inhalation; soil ingestion; ingestion of crops, meat, fish, drinking
water, and milk; and external gamma exposure. This individual is conservatively
assumed to spend 80% of his/her lifetime onsite. It is assumed that drinking water and
irrigation water are obtained from groundwater, as impacted by the waste site.

Unrestricted land-use cleanup levels for chemicals or nonradionuclides are based on
WAC 173-340-740(3), which assumes that the exposure pathway for residual
contamination will be from ingestion of contaminated soil. Soil cleanup levels are
calculated using the equations provided by WAC 173-340-740(3) for carcinogens and
for noncarcinogens. For both carcinogens and noncarcinogens, the calculations
assume that a resident with an average body weight 16 kg (35 Ib) over the period of
exposure ingests soil at a rate of 200 mg/day (73 g/yr [2.6 oz/yr]), with a frequency of
contact of 100% and a gastrointestinal absorption rate of 100%. For carcinogens, the
calculation is based on achieving a lifetime cancer risk goal of 1 in 1,000,000 (1 x 10°)
for an exposure duration of 6 years and a lifetime of 75 years. For noncarcinogens, the
calculation is based on achieving a hazard quotient of 1.

13
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The key assumptions in the 300 Area unrestricted land-use scenario that affect
groundwater protection are irrigation at agronomic rates (76 cm/yr [30 in./yr]), surface
vegetation resulting in an evapotranspiration coefficient of 91%, and the change in the
exposure pathway to include drinking water ingestion. Details of this land-use scenario
and associated RAGs are documented in the ESD (EPA 2004).

A comparison of the 300-18 site cleanup verification data set to the cleanup objectives
for unrestricted land use as established in the ESD (EPA 2004) is presented in the
following section.

6.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
6.1.1 Radionuclides

6.1.1.1 Direct Comparison to RAGs. The cleanup verification statistical value for total
uranium (0.878 pCi/g) is below the statistical background level (2.3 pCi/g) and meets
the direct exposure RAG of 56 pCi/g, the concentration corresponding to a 15 mrem/yr
excess dose (EPA 2004). No other radionuclide COCs were identified for the

300-18 site.

6.1.1.2 Radionuclide Risk. Residual concentrations of total uranium at the 300-18 site
were detected below the statistical background value and therefore do not contribute to
residual excess carcinogenic risk for the site.

6.1.2 Nonradionuclides

6.1.2.1 Direct Comparison to RAGs. Table 4 compares the cleanup verification data
set statistical values presented in Table 2 to the direct exposure RAGs for unrestricted
land use. All values are less than statistical background levels and the applicable
RAGs.

6.1.2.2 Noncarcinogenic Hazard Quotient. For noncarcinogenic COCs,

WAC 173-340-740(5)(a) and (b) specify the evaluation of the hazard quotient, which is
given as daily intake divided by a reference dose (DOE-RL 2001). Hazard quotients for
nonradionuclide COCs were not calculated because the associated statistical values
were less than applicable background values within the shallow zone.

6.1.2.3 Carcinogenic Risk. For individuai nonradionuclide carcinogenic COCs, the
WAC 173-340-750(3) Method B cleanup limits are based on an unrestricted land-use
incremental cancer risk of 1 x 10°. The cumulative excess cancer risk for all
nonradionuclide carcinogenic COCs must also be less than 1 x 10° (EPA et al. 1998).
The only nonradionuclide carcinogenic COCs at the 300-18 site were arsenic, beryllium,
and cadmium, which were detected at less than applicable background values.
Consequently, excess cancer risk values were not calculated.
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Table 4. Attainment of Nonradionuclide Direct Exposure
Standards — Unrestricted Land Use.

Shallow Zone
Nonradionuclides ( mF;?lg)a Verifica\;::z elzata Set g':g;fé?: ::.;E
(mg/kg)

Arsenic 20 2.2 Yes
Barium 1,600 62.1 Yes
Beryllium 10.4 0.62 Yes
Cadmium 13.9 0.04 Yes
Chromium 120,000 6.4 Yes
Lead 353 34 Yes

& isted value for unrestricted land use as presented in Explanation of Significant
Differences for the 300-FF-2 Operable Unit Record of Decision (EPA 2004).
®Griterion is comparison to direct exposure RAG.

RAG = remedial action goal

6.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
6.2.1 Radionuclides

The cleanup verification statistical value for total uranium (0.878 pCi/g) is below the
statistical background level (2.3 pCi/g) and meets the RAG for the protection of
groundwater (37 pCi/g), as calculated by RESRAD based on the exposure scenario
(EPA 2004). No other radionuclide COCs were identified for the 300-18 site.

6.2.2 Nonradionuclides

None of the nonradionuclide COCs for the 300-18 site are predicted to reach
groundwater within 1,000 years based on a generic site profile for the 300 Area
(DOE-RL 2004b). Further, none of these COCs were detected above background
levels in the cleanup verification data set, as shown in Table 2.

6.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
6.3.1 Radionuclides

The cleanup verification statistical value for total uranium (0.878 pCi/g) is below the
statistical background level (2.3 pCi/g) and meets the RAG for the protection of the
Columbia River (74 pCi/g), as calculated by RESRAD based on the exposure scenario
(DOE-RL 2004b). No other radionuclide COCs were identified for the 300-18 site.
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6.3.2 Nonradionuclides

None of the nonradionuclide COCs for the 300-18 site are predicted to reach
groundwater, and thus the Columbia River, within 1,000 years based on a generic site
profile for the 300 Area (DOE-RL 2004b). Further, none of these COCs were detected
above background levels in the cleanup verification data set, as shown in Table 2.

6.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

All nonradionuclide COCs for the 300-18 site were detected at levels less than
applicable background values. Consequently, the WAC 173-340-740(e) three-part test
was not performed.

7.0 STATEMENT OF PROTECTIVENESS

This cleanup verification package demonstrates that remedial action at the 300-18 site
has achieved the RAOs and corresponding RAGs established in the ROD (EPA 2001)
and RDR/RAWP (DOE-RL 2004b). The contaminated materials from the site have
been excavated and disposed at ERDF. The remaining soil at the 300-18 site has been
sampled, analyzed, and evaluated. Results indicate that the site supports future land
uses that can be represented (or bounded) by the industrial land-use scenario and
poses no threat to groundwater or the Columbia River. Consequently, the 300-18 site is
verified to be remediated in accordance with the ROD and may be backfilled.

Because residual soil concentrations indicated that cleanup levels for more stringent
land uses may have been achieved for the 300-18 site, a supplemental evaluation was
performed against the unrestricted land-use RAGs established for the 300 Area in the
ESD (EPA 2004). This evaluation demonstrated that the results of verification sampling
do not preclude any future uses (as bounded by the rural-residential scenario) and allow
unrestricted use of shallow zone soils. In consideration of this and because the site has
no deep zone, no institutional controls are required at the 300-18 site.
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Table A-1. 300-18 Shallow Zone Cleanup Verification Data.

Sampling HEIS Sample Arsenic Barium Beryllium Cadmium Chromium
Area Number Date mghkg |Q| POL mgkg |Q| PaL mgkg |Q| PaL mgkg |Q| PQL | mgkg |Q| PaL
A-1 JO36W6 5/25/05 1.5E+00 4.4E-01 | 5.77E+01 2E-02 5.2E-01 1E-02 3.E-02 U] 3E-02 4.7E+00 7E-02
Duplicate of
JO36WE JO36X0 5/25/05 1.8E+00 4.2E-01 | 6.33E+01 2E-02 5.0E-01 9E-03 3.E-02 Ul 3E-02 4.7E+00 7E-02
ROl | Josext | s/2505 | 22400 | | 1.0E400 | 6.77E+01 2.06E+01 | 2.8E:01 |J| 52E:01 | 52E-01 |U|5.2E:01| 7.4E+00 1.0E400
A-2 JO36W7 5/25/05 2.0E+00 4.5E-01 | 5.80E+01 2E-02 5.3E-01 1E-02 3.E-02 |U| 3E-02 | 54E+00 7E-02
A-3 J036W8 5/25/05 2.0E+00 4.5E-01 | 6.34E+01 2E-02 6.5E-01 1E-02 3.E-02 |U| 3E-02 | 6.9E+00 7E-02
A-4 J036W9 5/25/05 2.2E+00 4.1E-01 | 5.88E+01 2E-02 5.9E-01 9E-03 4.E-02 3E-02 | 5.7E+00 6E-02
Sampling HEIS Sample Lead Uranium (Total)
Area Number Date mg/kg Q PQL pCI/g Q MDA
A-1 JO3B8W6 5/25/05 2.7E+00 2.5E-01 | 4.22E-01 2.5E-01
Duplicate of g ; ;
JO36WE JO36X0 5/25/05 2.8E+00 2.4E-01 | 7.81E-01 1.7E-01
Sphitof 1 jo36x1 | 5/25005 | 2.6E+00 1.0E+00 | 1.38E+00 9.12E-02
JO36W6 ’ ’ : '
A-2 Jo3swW7 5/25/05 3.0E+00 2.5E-01 | 5.56E-01 2.5E-01
A-3 JO36WS8 5/25/05 3.2E+00 2.5E-01 | 6.38E-01 1.9E-01
A-4 Jo3swe 5/25/05 3.6E+00 2.3E-01 |1.018E+00 2.1E-01
HEIS = Hanford Environmental Information System
J = estimate
MDA = minimum detectable activity
PQL = practical quantitation limit
Q = qualifier
U = Analyte is below detection limits of the method and instruments used (not detected).
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APPENDIX B

DATA QUALITY ASSESSMENT FOR THE 300-18 WASTE SITE

B1.1 OVERVIEW

This DQA was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the 300 Area
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2004a). The DQA is
based on the guidelines presented in Guidance for Data Quality Assessment (EPA
2000). Statistical tests used in this DQA were performed as specified in the SAP and
the Remedial Design Report/Remedial Action Work Plan for the 300 Area (RDR/RAWP)
(DOE-RL 2004b). This DQA involves the scientific and statistical evaluations to
determine if the data are of the right type, quality, and quantity to support the intended
use (i.e., closeout decisions [EPA 2000]). This DQA completes the data life cycle (i.e.,
planning, implementation, and assessment) that was initiated by the data quality
objectives process.

Prior to performing statistical tests, the field logbook (BHI 2005a), sample design, and
sample analytical data are evaluated. A portion of the cleanup verification sample
analytical data are validated for compliance requirements (DOE-RL 2004b). Data
evaluation is performed to determine if the laboratory carried out all steps required by
the SAP (DOE-RL 2004a) and the laboratory contract governing the conduct of the
analysis and reporting of the data. This assessment also examines the available
laboratory data to determine what analytes are present or absent in a sample and the
degree of overall uncertainty associated with that determination. Data validation is done
in accordance with validation procedures (BHI 2000a, 2000b) as part of data evaluation.
After data evaluation and validation, the appropriate statistical test is performed on the
adjusted raw analytical data (see calculation briefs in Appendix C) to determine
statistical values for each contaminant. The cleanup verification sample analytical data
are stored in the Hanford Environmental Information System and are summarized in
Appendix A.
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B1.2 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL MEASURES

All verification samples are subject to laboratory-specific quality assurance (QA)
requirements, including instrument procurement, maintenance, calibration, and
operation. Additional laboratory quality control (QC) checks are performed as specified
by the analytical method, at a rate of once per sample delivery group (SDG), or once for
every 20 samples, whichever is more frequent. Laboratory internal QC checks include
the following:

« Laboratory Contamination: Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate false-positive results in samples due
to contamination during handling at the laboratory.

o Analytical Accuracy: For most analyses, known quantities of representative
analytes of interest (matrix spike [MS]) are added to a separate aliquot of a sample
from the analytical batch. The recovery percentage of the added MS is used to
evaluate analytical accuracy. For analyses not amenable to MS techniques (e.g.,
gamma energy analysis) or where analytical recovery is corrected via internal
standards (e.g., alpha spectral analyses), accuracy is evaluated from recovery of the
QC reference sample (e.g., laboratory control spike or blank spike sample).

« Analytical Precision: Separate aliquots removed from one or more of the same
sample containers (replicate samples) are analyzed for each analytical batch. The
replicate sample results (evaluated as relative percent differences [RPDs]) are used
to assess analytical precision.

e QC Reference Samples: A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique, methodology, and quantitation.

Laboratories are also subject to periodic and random assessments of overall
performance. These assessments are performed by the Bechtel Hanford, Inc. QA
group to ensure that the laboratories are performing within laboratory contract
requirements.

B1.3 DATA VALIDATION

The final laboratory data package for SDG H3172 was validated to Level C per
BHI-EE-01, Procedure 2.5, "Data Package Validation Process," by a third-party
validator. Level C validation procedures are specified in Data Validation Procedure for
Chemical Analysis (BHI 2000a) and Data Validation Procedure for Radiochemical
Analysis (BHI 2000b).
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Use of level C validation procedures included the review of the following items, as
appropriate, for each analytical method:

Sample holding times

Method blanks

MS recovery

Surrogate recovery

MS/matrix spike duplicate results

Sample replicates

Associated batch laboratory control sample results
Achievement of required (or contractual) detection limits (RDLs)
Data package completeness.

The laboratory QA/QC was evaluated for precision, accuracy, completeness, and RDLs
pursuant to the SAP (DOE-RL 2004a). The organization performing the data validation
reported that, of the data validated, the laboratory met the standards of performance for
precision (+30%), accuracy (+30%), and completeness (>90%). Comparison of the
RDL with the respective MDA or PQL is discussed in Section B1.4.

The validation process did not identify any major or minor deficiencies in the sample
results. Consequently, no data qualifiers were assigned to the reported results through
the validation process. Additional information is provided in the associated validation
reports (BHI 2005b, 2005c).

B1.4 DATA EVALUATION

The context for assessing the data includes evaluating the sample data using the
statistical methodology of the SAP (DOE-RL 2004a) (included in the calculation brief
excerpts in Appendix C) and a comparison of analytical results to the parameters
specified in the SAP. This section summarizes the results of the comparison and
presents an evaluation of the affected data.

B1.4.1 RDL Comparison

Reported analytical detection levels for nondetected analytes were compared to the
RDLs specified in the SAP (DOE-RL 2005a). When detected results are obtained,
evaluation of detection limits is not performed. The data validation and supplemental
data evaluation noted no analyses for which the detection limits (MDA or PQL) were
above SAP RDLs for nondetected analytes.

B1.4.2 Precision and Accuracy Evaluation
Analytical accuracy and precision were evaluated by examination of the percent
recovery and RPD of analytical spikes (MS and/or laboratory control samples) between

the main and duplicate samples. Only the contaminants of concern (COCs) detected at
more than five times the detection limit are used for data analysis with respect to
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accuracy and precision. The RPDs for all laboratory duplicates and the recoveries for
all laboratory spikes were within acceptable limits.

B1.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Field QA/QC measures were used to assess potential sources of error and cross-
contamination of soil samples that could bias results. Field QA/QC samples included
the following:

e Duplicate J036X0, associated with sample JO36W6, and
e Split JO36X1, associated with sample JO36W6.

All main and QA/QC sample results are presented in Appendix A.
B1.5.1 Field Duplicate Samples

Duplicate samples were 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 duplicate samples for each COC. Only analytes with values
more than five times the contractual RDLs for both the main and duplicate samples are
compared. Based on these criteria, RPD analysis was not required for any duplicate
pairs. The 95% upper confidence limit calculation brief in Appendix C provides details
on duplicate pair evaluation and RPD calculation.

B1.5.2 Field Split Samples

Split samples were collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. Environmental Protection Agency Contract Laboratory Program duplicate sample
comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the data
from the splits. Only analytes that had values more than five times the contractual RDL
for both the main and split sample were compared. Based on these criteria, RPD
analysis was not required for any split pairs. The 95% upper confidence limit calculation
brief in Appendix C provides details on split pair evaluation and RPD calculation.

B1.6 SUITABILITY OF DATA
The DQA for the 300-18 site determined that the data are of the right type, quality, and

quantity to support site cleanup verification decisions within specified error tolerances.
The evaluation verified that the sample design was sufficient for the purpose of clean
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site verification. All analytical data were found to be acceptable for decision-making
purposes and acceptable for calculating the required statistical values.

B2.0 REFERENCES

BHI, 2000a, Data Validation Procedure for Chemical Analysis, BHI-01435, Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 2000b, Data Validation Procedure for Radiochemical Analysis, BHI-01433, Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

BHI, 2005a, 300-FF-1/2 Analytical Field Services Logbook, EFL-1395-8, Bechtel
Hanford, Inc., Richland, Washington.

BHI, 2005b, Data Validation Package - Inorganics (SDG No. H3172), Bechtel Hanford,
Inc., Richland, Washington.

BHI, 2005¢, Data Validation Package - Radiochemistry (SDG No. 3172), Bechtel
Hanford, Inc., Richland, Washington.

BHI-EE-01, Environmental Investigations Procedures, Bechtel Hanford, Inc., Richland,
Washington.

DOE-RL, 2004a, 300 Area Remedial Action Sampling and Analysis Plan,
DOE/RL-2001-48, Rev. 1, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE-RL, 2004b, Remedial Design Report/Remedial Action Work Plan for the 300 Area,
DOE/RL-2001-47, Rev. 1, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, EPA 540/R-94/013, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 2000, Guidance for Data Quality Assessment, EPA QA/G-9, QA00 Update,

U.S. Environmental Protection Agency, Office of Environmental Information,
Washington, D.C.
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CALCULATION BRIEF EXCERPTS
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DISCLAIMER FOR CALCULATIONS

The attached calculations have been generated for a specific purpose and task. Use of these
calculations by persons who do not have access to all pertinent facts may lead to incorrect
conclusions and/or results. Before applying these calculations to your work, the underlying
basis, rationale, and other pertinent information relevant to these calculations must be
thoroughly reviewed with appropriate ERC officials or other authorized personnel. The Hanford
Site ERC is not responsible for the use of a calculation not under its direct control.




CVP-2005-00004
Rev. 0

CALCULATION BRIEFS

The following calculation briefs have been prepared in accordance with BHI-DE-01,
Design Engineering Procedures Manual, EDPI-4.37-01, "Project Calculations," Bechtel
Hanford, Inc., Richland, Washington.

300-18 Site Shallow Zone Sampling Plan, 0300X-CA-V0054, Rev. 0, Bechtel
‘ Hanford, Inc., Richland, Washington.

300-18 Cleanup Verification 95% UCL Calculation, 0300X-CA-V0053, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Environmental Restoration Contractor project files and are available upon request.
When the project is completed, the files will be stored in a U.S. Department of Energy,
Richland Operations Office repository. Only excerpts of the calculation briefs are
included in this appendix.
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CALCULATION COVER SHEET
Project Title: 300-18 Site Sample Design . Job No. 22192
Area 300 Area )
Discipline Environmental Engineering ~ Cale. No. 0300X-CA-V0054
Subject 300-18 Site Shallow Zone Sampling Plan
Computer Program - Excel Program No. Excel 2003

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

Committed Calculation ’ Preliminary D ‘ Superseded D
Rev. | Sheet Numbers Originyor ' Checkir Reviewer . Appreval Date
Cover=1 Sht ﬁ M é., / Ml a._.
o | Cele=1Shs Jcnz | CABefz |AALech | MJHass | ~]- [@~65]
Attachl = 1 Sht é,Z" ﬂ{ ‘ -
Attach2 = 1 Sht 7- 7/pifes | 1/i8fes | 1\ 18l oy
Attach3 = 1 Shts 77
Total =5 Shts
SUMMARY OF REVISIONS
*Obtain Calc. No, from DIS ) January 2003
DE01-437.03
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Bechtel Hanford, Inc. CALCULATION SHEET
Originator G. Cruz D_afe 6/29/2005 Calc No. 0300X~CA-V0054 Rev. No. 0
Project
300-18 Site Sample Design Job No. 22192 Checked &45‘ Date
Subject  300-18 Site Shallow Zone Sampling Plan Sheet No. Joft 7

CVP-2005-00004

P

Problem: |Calculate and display required sampling nodes in concurrence with 300 Area
SAP DOE/RL-2001-48 Rev. 0 for verification and closure.
[ [ [
Given: -SAP (DOE/RL-2001-48 Rev. 0) requirements
-Shallow Sampling Area (Surface area of each zone determined from CAD program,
Attachment 3, Sht 1of1, CAD file 3X:062805A, 300-18 Site Shallow Zone Sampling Plan)

SAP Requirements:

-Develop a 16 node sampling grid for the sampling area

Shallow Zong-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

to collect clean up verification samples

-Develop a 16 node sampling grid for the sampling area

Overburden: |-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

to collect clean up verification samples

-Develop a 16 node sampling grid for the sampling area

Deep Zone: |-Use table 3-2 of the SAP to determine which four of the sixteen nodes will be sampled

to collect clean up verification samples

Determination of Shallow Zone Sampling Grid:

Shallow Zone Sampling Grid Area determined from Table 3-2, SAP

Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

34

Total Area: 219.57\m*

Area of Decision Subunits (total area 1 subunit) 219.57|m*

Decision Subunit divided into 4 Sampling Areas: .  54.89|m°
I

Sampling Areas divided into a 16 node grid (node numbers 1-16): 3.43|m*
| I 1

Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)

See Attachment 3, Sht 10f1, 300-18 Site Shallow Zone Sampling Plan,

for Sample Location Table
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Rev. 0
\ Bechtel Hanford, Inc.
Originator Cruz Date  6/29/2005 Calc. No. 0300X-CA-V0054 Rev. No.0
Project , ‘
" - g/
 300-18 Site Sample Design Job No. 22192  Checked ldé pate 7/5/¢5
Subject 300-18 Site Shallow Zone Sampling Plan Sheet No 10f1
1+ ATTACHMENT 1
2 .
s Sample Grid Point Lookup Table.
4
5
5[ Default Pian Areat Area 2 Area 3 Aread Areas Area 6 Area T Area8 Area 9 Area 10
7] Cioseout 3 6 1 4 5 1 3 3 4 16
s Closeout 4 7 11 3 15 15 13 10 10
9]  Closeout 16 3 2 7 7 10 11 4 3 14
j0f  Closeout 10 15 4 12 1 13 4 8 16 4
11| _Not Sampling 2 14 5 9 13 12 8 2 14 8
12f Not Sampling 13 10 g 13 2 16 1 12 5 3
13] Not Sampling 6 1 10 8 14 4 16 5 8 [
14} Not Sampling 1 9 13 1 10 5 12 1 1 15
15]  Not Sampling [ 12 7 5 6 2 6 7 15 g
16] Not Sampling 15 16 15 14 16 6 2 15 11 1
17] Not Sampling 8 13 8 10 12 11 13 14 2 12
18] Not Sampling 5 2 3 11 4 3 9 10 7 11
1] Not Sampling 7 11 14 15 11 14 14 6 13 2
20] Not Sampling 11 4 6 2 9 7 ik 11 9 7
21f  Not Sampling 12 8 16 16 3 8 15 9 6 13
22 Not Sampling 14 5 12 6 8 9 10 16 12 5
23{™ Note:-Grid nodes for each sampling area in each waste site should be numbered consistently, e.g., begin numbering
2afthe nodes in the northwesternmost node. Then number consecutively left to right.

25
26
27

28
28
30
31

az
a3
34
36
36
37
8
39



Originator G. Cruz

Project

Subject

Bechtel Hanford, Inc.

Date 6/29/2005

CVP-2005-00004
Rev. 0

f

Calc. No. v0300X-CA-V0054 Rev.No. 0

300-18 Site Sample Design-

JobNo. 22192 Checked (<5 Date7/5’/a5’

300-18 Site Shallow Zone Sampling Plan

1 ATTACHMENT 2

SheetNo.1oft / 7

C-6

2

3 Number of Decision Subunits Based on Area.

4

s

6

7

8 Site Verification Sampling Frequencies Based on Area.

9 +
::’ Decision Unit* Waste 2!Site Size" Sngeg;‘g Blocks® DS;snclre! te Cso:xpo!siste
12 Shallow zone — Small: < 100,000 ft 5 . 1 4 16 4
13 010151t Medium: >1000002ﬂ <400,000 ft 4 16 64 16
14 Large: >400.000 ft . 8 32 128 32
15 Deep Zone - | Small: < 100,000 ft 5 . 1 4 16 4
18 >15ft Medium; >1000001ft < 400,000 ft 4 16 64 16 .
7 Large: >400.000 ft > 8 32 128 32
18 Overburen/layback | Small; < 100,000 ft . — 1 4 16 4
19 stockpiles Medium: >100 000z ft” <400,000 ft 4 16 64 16
20 Large: >400.000 ft " 8 32 128 32
21 Staging pile areas Small; < 100,000 ft 5 . 1 4 16 4
2 (residual soil) Medium: >100, 0002 f <400,000 ft 4 16 64 16
- Large: >400.000 ft 8 32 128 32
24 * The shallow zone, deep zone, overburden stockpile, and staging pile areas each represent single decision units. The total number of decision
25 units will vary because individual waste sites may not have a deep zone, overburden stockpile, and/or staging pile areas,

26 : Arca of exposed surface after ¢ ion or area of stockpile base (as appléf:abl‘e) . » .
27 Decision subunits are divided into four blocks to ensure that random np arenotb ther in onc area )
28

29

30

3

32

33

34

35

36

37

38

39

40

41
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Rev. 0
NOTES
. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 3.43
SQUARE METERS.
. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
OF EACH NODE.
. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS A1,
A2, A3, & A4 WITHIN DECISION SUBUNIT 1.
LEGEND
ot
7/A8)/7/] CLEAN UP VERIFICATION SAMPLING NODE
SAMPLE LOCATION TABLE
DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE NQR’I'HING EASTING
1 Al S—A1~3 117043.67 583807.21
S—Al~4 117042.05 593807.37
S-Al1~10 117047.42 | 593808.89
S~A1-16 117035.26 3809.66
A2 S—~A2-3 117045.41 583810.80
S~AZ2-6 117039.44 3811.08
S~A2~7 117037.39 9381117
S~A2-15 117037.27 593812.92
A3 S~AJ3~1 117049.28 593814.05
S—A3-+7 117047.31 59381417
S—-A3—4 117043.39 583814.37
S~A3~11 11704538 593816.02
A4 S~A4—3 117045.58 93817.72
S—-Ad—4 117043.56 5903817.83
SeAd-T7 117037.59 593818.17
SeAb~12 117044.24 593819.39

CHcd B 12 _, Date
f;ialé.Ni 0% 60X ~CA - VOOS Y Rev.No.

Atiachment_, ; Sheet No._/ _of /
Ori}:gimmr (a. CEYs Date é» 25-05

ATTACHMENT 3

(3

U.S DEPARTMENT OF ENERGY
DOE FIELD OFFICE, RICHLAND
HANFORD ENVIRONMENTAL RESTORATION PROGRAM

300 AREA
300--18 SITE

300 AREA REMEDIAL DESIGN
SHALLOW ZONE SAMPLING PLAN

C-7/C-8
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Rev. 0
CALCULATION COVER SHEET ,
Project Title: 300 Area Remedial Action Job No. 22192
Area 300
Discipline Environmental *Calc. No. 0300X-CA-V0053
Subject 300-18 Cleanup Verification 95% UCL Calculation
Computer Program Excel Program No. Excel 2003

conjunction with other relevant documents in the administrative record.

The attached calculations have been generated to document compliance with established cleanup levels. These documents should be used in

Committed Calculation Preliminary D Superseded D Voided D
Rev. Sheet Numbers|  Originator Checker Reviewer Approval Date

- vlm: i bl

Cowr=1 | A G y/q/% WW
0 Sheets =4 4 719 /o™ T/M. Blakley /
B Miflo 7, 2/‘/05
3 1-20-0 7/ 2—2/05_'
Total =5 J. M. Capron T. B. Miley L. M. Dittmer J. A. Lerch
SUMMARY OF REVISIONS

* Obtain calc no. from DIS

DE01437.03 (12/09/2004)
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Rev. 0
Bechtel Hanford, Inc. CALCULATION SHEET
Originator J. M. Capron__ 2% Date 07/19/05 Calc. No. 0300X CAV005S Rev.No. 0
Project 300 Area Remedial Action Job No. 22192 d T, M, Biakie 7 //7 Date
ject 300-18 Cleanup Verification 956% UCL Calculation Ch d T.B. Miey A Date ‘1~ 3o+,
SheetNo.__ 1of4
l-F-’urpv.)se
Calculale the 95% upper conﬁdeme timit (UCL) to cC with for the subject site. Also, calculate lhe carcmogeme risk for applicable nonradionuclide anatytes,
jve Code (WAC) 173-340 (Model Toxics Control Act [MTCAY) 3-part test {all i ytes), and the retative p difference (RPD) for

each contaminant of concern (COC).

Table of Contents:

Sheets 1 to 2 - Calculation Sheet Summary
Sheet 3 - Calculation Sheet Shatlow Zone
Sheet4 - C Sheet Spiit-Duplicate Analy

Given/References:

1) Sample Results

2) Al lookup values and remedial action goals (RAGs) are taken from the Remedial Design Report/Remedial Action Work Plan (RDOR/RAWP) (DOE-RL 2004b) and Ecology (1996) unless
otherwise speciﬁed

3) ground value for ium is from Natural Background Soil Metals Cq ion in i State, Publication 94-115, ington Department of Ecology, Olympia, Washington.

4) Background valves for ail other analytes are from Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, U.S. Department of Energy, Richland

Operations Office, Richlard, Washington.

5) DOE-RL, 2004a, 300 Area F dial Action ing and Analysis Plan, DOE/RL-2001-48, Rev. 1, U.S. Dep of Energy, jand Op Office, Ri W g
6) DOE-RL, 2004b, § Design Report/f ial Action Work Plan for the 300 Area, DOE/RL-2001-47, Rev. 1, U.S. Department of Energy Richi Operations Office, Richl
Washington, \
7) Ecology, 1992, Statistical Guidance for Ecology Site A , Publication #92-54, i State Department of Ecology, Olympia, Washington.
8) Ecology. 1993, Statistical Guidance for Ecology Site M , Supp S 6, A ing Site or Backg Data with Below-D fon Limit or Below-PQL Values (Censored Data Sels) ,
ication #92-54, ington State Dep: of Ecology,
) Ecoiogy, 1996, Mode! Toxics Control Act Cieanup Levels and Risk Calculalms {CLARC Il). £ #94-145, ington State Department of Ecology, Olympia, Washington.
10) EPA, 1994, USEPA Contract L tory Program National Fi for ic Data Review , EPA 540/R-84/013, U.S. Envi F ion Agency, gton, D.C.
11) WAC 173-340, 1996, “"Modet Toxics Control Act--Cleanup,” Washington Administrative Code.
Solution: .
Calcut gy is ibed in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/IRAWP (DOE-RL 2004b). Use data from rh to cak the 85% UCL, carcinogenic risk,
and the RPD for each analyte and to perform the WAC 173-340 3-part test for nonradionuclides.
Calculation Description:
The subject calculations were performed on data from soil verification samples from waste site 300-18. The data were entered into an EXCEL 2003 sp and i by utilizing the built-in
spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in with the RDF {OOE-RL 2004b) is by this cal o Spiit and i
RPD results are used in evaluation of data quality and are p in the ch i) {CVP) for this site.
Methodology:
The stati value (] the of cleanup was the 95% UCL. For nonradioactive anaiytes with > 50% of the data below detection limits, the maximum value for the sample data was used

instead of the 85% UCL. Al nonradionuciide data reported as being below detection fimits were set to ¥ the detection limit value for calcuiation of the stalistics (Ecology 1983). For radionuciide data, calculation of the
was done on the reported value. In cases whera the laboratory does not report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation.

For the statistical evaluation of duplicate sample pairs, the are ged before being ¥ in the data set, after for data as d i above.
For nonradionuclides, the WAC 173-340 statisti i that a test for distributi form be p on the data, andtheQS%UCL fculated on the approp: di ion using Ecology software,
For nonradionuctide small data sets {n < 10)andamadmucﬁdeda'asms the ions are p i ion, $0 no test for di ion is While not i to the 300-
18 site, for nonradionuclide data sets of ten or greater, distributionat testing is done using Ecology’s MTCAStat software (Ecology 1993).
Theesnmated hazardquohenl(for : ide COCs)is i by dividing the i value (derh in this calculation) by the WAC 173640 non-carcinogenic cleanup limit. The

dsk, above is i by dividing the statistical vaiue by the WAC 173—340carcimgenicc\eanupmandmmu)tiptymgby10", For data sets where all values are
below detection, neither of these calculations are required.
The WAC 173-340 3-part test is p for i i ytes only and ines if:
1) the statistical value the most stri cleanup limit for each non-radionuctide COC,

2) greater than 10% of the raw data exceed the most stringent cleanup fimit for each non-radionuclide COC,
3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each non-radionuctide COC.

The RPD is calculated when both the main vaiue and either the duplicate or spiit values are above detection limits and are greater than § times the target detection limit (TDL). The TDL is a laboratory detection Brmit

for each ical method.  These detection limit requirements are lisled in Table 2-1 of the sampiing and analysis plan (DOE-RL 2004a). The RPD calculations use the following formula; RPD ={ [M-
Sll((Md'S)Q)]' 100
where, M= Main Sample Value S = Spiit (or duplicatg) Sampie Vaiue
For quality assurance/quality control (QA/QC) spiit and duplicate RPD calculations, 3 vaiue less than +/- 30% indi the data pare fa ty. For reg Yy splits, a of +- 35% is used (EPA 1994).
the RPD is greater than +/- 30% (or +/- 35% for regulatory spiit data), further investigation regarding the usability of the data is performed. Additional di ion as Y is provided in the data quality

assessment section of the applicable CVP.

if regulator split comparison is required, an additional parameler is evéiuated. A control fimit of +/- 2 times the TDL shall be used if either the main or regulator spiit value is less than 5 times the TDL and above
detection. In the case where only one resull is greater than 5 times the TOL and the other is below, the +/- 2 times the TDL criteria applies. Therafore, the i is as part of the evaluation for
these two cases involving reguiator split data: difference = main - regulator spiit,

if the difference is greater than +/- 2 times the TDL, then further investigation regarding the usability of the data is performed and presented in the applicable CVP data quality assessment section.

No regulatory split samples were collecled for the 300-18 site.

C-10
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Rev. 0
Bechtel Hanford, Inc. CALCULATION SHEET
Originator J. M. Capron - Date 07/19/05 Calc. No. 0300X-CA-V0053 Aev. No. Q
Project 300 Area Remdlial Action Job No. 22192 Checked 1. M. Blakl n i}-{ { 7{0; Date
tect 300-18 Gleanup Verification 95% UCL Caiculation Checked T. B. Miley ™M . Date

. Sheet No. 20i4
Summary { d)
Results:
[ The results presented in the summary tables that follow are for use in RESRAD dose/risk analysis and the CVP for this site.

Results Summary - Shallow Zone
Analyte Result Units

Arsenic 2.2E+00 maikg
Barium 6.21E+01 mglkg
Beryllium 8.2E-01 ma/kg
Cadmil 4.E-02 mg/kg
Cl 6.4E+00 mg/kg
Lead 3.4E+00 mg/kg
Uranium (Total 0 (< BG) pCilg
WAC 173-340 Evaluation (Shallow Zone)
3-Part Test:
95% UCL > Cleanup Limit? NA
> 10% above Cleanup Limit? NA
Any sample > 2x Cleanup Limit? NA
Risk ate:
Nonrad noncarcinogenic index sum: NA
Nonrad carcinogenic risk: . NA

Relative Percent Difference (RPD)

its (Shallow Zone)* QA/QC Analysis
Duplicate N
Analyte Analysis Split Analysis

|Arsenic
Barium
FBeryﬂium
Cadmium
S
Lead
[Uraniom (Total) _
*A blank celt # that RPD was not
8G = background
CVP = cleanup verification package

QAQG = quality assurance/quality control
RESRAD = RESidual RADioactivity (dose mode)
UCL = upper confidence limit

WAL = Washington Administrative Code

C-11
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Bechtel Hanford, Inc.

CALCULATION SHEET

Orig J. M. Capron /MC- Date 07/19/05 Calc. No. 0300X-CA-V0053 Rev. No. 0
Project 300-18 Burial Gfound Job No. 22182 Checked T, M. Blakiey w /W & 4{/1/ [ Date
Checked T8, Misy ABM Date 7. 20
Subject 300-18 Cleanup Verification 95% UCL Calculation SheetNo. 3of4
1 300-18 Shallow Zone Area Data
21 Sampling HEIS Sample Arsenic Barium Beryliium Cadmium Chromlum
kid-d hromium Lead Uranium (Total)
i l:('ia ?&?‘l;vesr 5/2?;305 ‘m_g%g() Q POL mg/kg Q POL ] mo/kg Q PaL. mg/kg | Q PQL mghkg | Q PaL mgkg | Q POL. pCilg 1 Q MDA
Focate ol 5E 4.4E-01 5.77£401 2E-02 5.2E-01 1E-02 3.E-02 u 3E-02 4.7E+00 7€-02 2.7E+00 2.5E.01 4.22E-01 2.5E-01
5 JO3BWE JO3BX0 5/25/2005 1.8E4+00 4.2E-01 6.33E+01 2E-02 §.0€-01 9E-03 3.E-02 U 3E-02 4.7E+00 7€-02 2.8E+00 2.48.01 7.81E-01 1.7E-01
8 A-2 JO3BW7 /25/2008 OE+00 4.5E 5.80E+( 2E-02 3E-01 1E-02 3.E-02 u 3E-02 5.4E+0C 7E-0:
. 3 . . - o - -02 .0E+00 .5E-01 5.56E-01 2.5-01
; :—(j :I'gg ag 5/25/2005 .OE+00 4.5E- 6.34E+ 2E-02 .5E-01 1E-02 3E02 U 3E-02 8.9E+01 7E-02 .2E+00 .5E-01 6.38E-01 1.96-01
/25/2005 . 2E400 4.1E- 5.88E+( 2E-02 .9E-01 9E-03 4.E-02 3E-02 5.7E+01 6E-02 .6E+00 .3E-01 | 1.018E+00 2.1E-01
9 al C input Data
10  Sampling HEIS Sample Arsenic Barlum Beryliium Cadmium Chromiul
m tead Uranium (Total)
1 Area Number Daty L3 g/kg
. ate mg/kg ma/kg mofkg malk mg/kg mg/kg pCiig
12 A-1 JO38X0 200! 1.7E+00 05E+01 1E-01 -02 4. 7EH
. : : } . . 8E+00  02E-01
13 A-2 JO36W7 5/25/200 .0E+00 .BOE+01 L 3E-01 LE-02 L AE+ L.0E+00  S56E-01
14 A-3 Jo3swa 5/25/200! .DE+00 .34E401 .5E-01 E-02  9E + . 2E+00 .38E-01
15 A-4 JO3BWI 5/25/200: . 2E+00 .88E+01 .9E-01 4.E-02 .7E+00 SE+00 1.018E400
16 Computations
17 Arsenic Barlum : Beryitium Cadmium Chromium Lead Uranium (Total)
X Small data set. Use Small data set. Use Smali data set. Use >50% Below Detection. Small data set, Use Small data set, Use Radionuclide data set. Use
18 Statistical value based on nonparametric z-stat, nonparametric z-stat, nonparametric z-stat, Detault to Maximum Value nonparametric z-stat. _nonparametric z-stat. nonparametric z-stat
19 3 4 4] 4] 4 4 3
20 % < Detection limit 0% 0% 0%] 75% 0%| 0%) 0%
21 mean 2.0E+00] 8.02E+01 5.7E-01 2.E-02] 5.7€+00] 3.1E+00 7.03E-01
22 st. dev. 2.3E-01 2.39E+00) 6.36-02 1.Eﬁ* 8.2E-01 3.8E-01 2.12E-01
23 Z-statistic| 1.645 1.645 1.645 1.645 645/ 1.645 1.645
24 85% UCL on mean 2.2E+00] 6.21E+01 6.2E-01 3.E-02 8.4E+00 3.4E+00 8.78E-01
25 max value 2.2E+00] 6.34E+01 6.5E-01 4.E-02, 6.9E+00] L BE+00) 1.018E+00)
26 Statistical value| 2.2E+00 6.21E+01 6.2E-01 4.E-02 8.4E+00, .4E+00 8.78E-01
27 Background NA| NA NA NA| NA| NA 23
28 Statistical value above background| 2.2E+00; 6.21E+01 6.2E-01 4 E-02 6.4E+00 3.4E+00: 0 (< BG)
Most Stringent Industrial Use Cleanup Limit for Direct Diract Direct § Direct Direct
29 lide and RAG type 58 Exposure | 000 2 Exposure 104 Exposure 38 Eosure &b 1000 8 Eosure
3013-PART TEST
31 95% UCL > Cleanup Limit? NA NA NA NA NA NA
2 > 10% above Cleanup Limit?) NA NA NA NA NA NA
33 Any sample > 2X Cleanup Limit?] NA NA NA NA NA NA
34
3I5{RISK EVALUATION
36|WAC 173-340 Non-Carcinogenic Cleanup: 1,080 4,900 7,000 3,500 NA 1,000
37, Hazard quotient for sach nonradionuciide; NA A NA NA NA NA
38IWAC 173-340 Carcinogenic Cleanup: 58 NA 104 139 NA NA
38 Risk for each carcinogenic nonradionuclide:) NA A NA NA NA NA
40
41]WAC 173-340 Compliance? NA Because all arsenic values are| Because all bariu.m values are {Because ail beryllium values are :n & mUm‘::’:i:geb elow the B all ch values | Because all lsad values are
o ? below the background of 6.5 | below the background of 132 below the background of 1.51 background of 0.81 mgkg, the are below the background of | below the background of 10.2
mg/kg, the 3-pan test and mg/kyg, the 3-part test and mg/kg, the 3-part test and 3-part test and e'xcess risk‘ are 18.5 mg/kg, the 3-part test and mg/kg, the 3-part test and
Nonrad noncarcinogenic excess risk are not calculated. | excess risk are not calculated. | excess risk are not d oedatad excess risk are not calculated. | excess risk are not calculated.
L not
43jindex sum: NA .
44iNonrad genic risk; NA

2 = Based on the generic site RESRAD assessment included in the ADR/RAWP (DOE/RL-2001-47), a8 well a8 n

45 exposure criterla is the most stringent cleanup criteria for thase contaminants.

46 b = Direct contact soil cleanup fevels calculated using WAC 173-340 Method C can result in values > p

47 BG = background

48 HEIS = Hanford Environmantal information System
49 MDA = minimum detectable activity

50 NA = not applicable

51 PQOL = practical quantitation limit

Q = qualifier

it

il these

RAG = remedial action goal

U = undatected

WAC = Washington Administrative Code

i

ure material {8.g., >1 milfion parts per million).

will not migrate to groundwater or the-river and are, tharefora, not a threat to groundwater or the river. For the shallow zone, the direct
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Bechtel Hanford, Inc.

Originator J. M. Capron %Mé

Project

300-18 Burial £round

Subject 300-18 Cleanup Verification 95% UCL Calculation

Split/Duplicate Analysis:

CALCULATION SHEET

Date 07/19/06

JobNo.22192

Calc. No. 0300X-CA-V0053

Checked T.M. Blakley o7 3 3’/(43155

Checked T.B.Miey A8M

Rev. No. 0
Date
Date -a 0O~
SheetNo.___40f4

1 Shallow Zone
2] Compuosite Arsenic Barlum Beryilium Cadmium Chromium Lead Uranium (Total)
3 Area HEIS Number mo/kg 1Q] PGL | mg/kg |Q| PQL | mgkg |Q] PQL | mgkg Q] PGL mg/kg |Q! PQL ma/kg Q] PaQL pCilg | Q| MDA
4 A-1 JO36W6 1.5E+00 4,4E-01 |5.77E+01 2.E-02 |5.2E-01 1.E-02 | 3.E-02 [U| 3.E-02 |47E+00 7.E-02 | 2.7E+00 2.5E-01 | 4.22E-01 2.5E-01
5 ngg%?;,e;f J036X0 1.8E+00 4.2E-01 |6.33E+01 2.E-02 |5.0E-01 9E-03 | 3E-02 |U|{ 3.E-02 | 47E+00 7.6-02 | 2.8E+00 2.4E-01 | 7.81E-01 1.7E-01
6 J%ggtv% Jo3ext '2.2E+00 1.0E+00]6.77E+01 2.06E+01| 2.8E-01 | J | 5.2E-01 | 5.2E-01 | U| 5.2E-01 | 7.4E+00 1.0E+00 | 2.6E+00 1.0E+00 | 1.38E+00 9.12E-02
7 Shallow Zone Analysis:

TDL 10 20 0.5 05 1 ) 10 1
8 Duplicat Both >PQL/MDA? Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes {continue) Yes (continue)
9 Al:wg;ssi ‘® | Both >5xTDL? | No-Stop (acceptable) | No-Stop (accsplable) | No-Stop {acceptable) No-Stop (acceptable] | No-Stop (acceptable) | No-Stop (acceptable)
10 ~ RPD )
11 Both >PQL/MDA? Yes (continue) ~ Yes (continue) No-Stop (acceptable) | No-Stop (acceptable) Yes {continue) Yes (continue) Yes (continue)
12| Split Analysis|  Both >5xTDL? No-Stop (acceptable) | No-Stop (acceptable) : ) No-Stop (acceptable) | No-Stop (acceptable) No-Stop (acceptable)
13 RPD

14 HEIS = Hanford Environmental Information System

15 J = estimated

16 MDA = minimum detectable activity

17 PQL = practical
18 Q = qualifier
19 RPD = relative

quantitation limit

percent difference

20 TDL = target detection limit

21 U = undetected

300-18 95% UCL.xXIs/Split-Dup Analysis
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