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EXECUTIVE SUMMARY

This cleanup verification package documents completion of remedial action for the
116-K-2 effluent trench, also referred to as the 116-K-2 mile-long trench and the
116-K-2 site. This site is located in the 100-KR-1 Operable Unit in the 100-K Area of the
Hanford Site in southeastern Washington State. During its period of operation from
1955 to 1971, the 116-K-2 site was used to dispose of cooling water effluent from the
105-KE and 105-KW Reactors by percolation into the soil. The site also received mixed
liquid wastes from the 105-KW and 105-KE fuel storage basins, reactor floor drains, and

miscellaneous decontamination activities.

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 116-K-2 site indicate that all
remedial action objectives for direct exposure, protection of groundwater, and protection

of the Columbia River have been met (see Table ES-1).

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 116-K-2 Waste Site. (2 Pages)

Remedial
Regl:ﬂatory Remedial Action Goals Results A:cthn Ref.
Requirement Objectives
, Attained?
Direct Exposure — 1. Attain 15 mrem/yr dose rate 1. Maximum dose rate calculated by
Radionuclides above background over RESRAD is 7.77 mrem/yr (not Yes a,b
1,000 years. accounting for clean backfill).
Direct Exposure — 1. Attain individual COC RAGs. 1. The concentration for hexavalent
Nonradionuclides chromium (the only nonradionuclide Yes c d
COQC) is below the direct exposure ’
, RAG.
Meet 1. Hazard quotient of <1 for 1. Individual hazard quotients for the c d
Nonradionuclide Risk noncarcinogens. 116-K-2 site are less than 1. ’
FECLLEmEE 2. Cumulative hazard quotient of 2. Cumulative hazard quotients for the c. d
<1 for noncarcinogens. 116-K-2 site are less than 1. ’
3. Excess cancer risk of <1 x 10°® for | 3. Individual excess carcinogenic risk Yes
individual carcinogens. values for the 116-K-2 site are less c, d
than 1 x 10°®.
4. Attain a total excess cancer risk of [ 4. Cumulative excess carcinogenic risk
<1 x 10°® for carcinogens. values for the 116-K-2 site are less c, d
than 1 x 10°°.
Groundwater/River | 1. Attain single-COC groundwater 1. Radionuclide COCs are not
Protection — and river protection RAGs. predicted to migrate to groundwater
Radionuclides or the Columbia River within
1,000 years.
2. Attain National Primary Drinking | 2. Radionuclide COCs are not
Water Standards: 4 mrem/yr predicted to migrate to groundwater
(beta/gamma) dose rate to target or the Columbia River within Yes a,b
receptor/organs. 1,000 years. ’
3. Meet drinking water standards for |3. Radionuclide COCs are not
alpha emitters: the more stringent| predicted to migrate to groundwater
of the 15 pCi/L MCL or 1/25th of or the Columbia River within
the derived concentration guide 1,000 years.
per DOE Order 5400.5.
4. Meet total uranium standard of 4. Uranium was not identified as a NA
21.2 pCi/L.° COC for the 116-K-2 waste site.
Groundwater/River [1. Attain individual nonradionuclide | 1. Residual hexavalent chromium
Protection — groundwater and river cleanup concentrations are not predicted to
Nonradionuclides requirements. leach to groundwater or the Yes a, b,
Columbia River at concentrations c,d

exceeding the applicable water
quality criteria.
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Table ES-1. Summary of Cleanup Verification Results
for the 116-K-2 Waste Site. (2 Pages)

Remedial
Rlzz%lil:::\?gt Remedial Action Goals : Results Ol;?:::it(i)\':es Ref.
Attained?
Other supporting 1. 116-K-2 (east) sample variance calculation (Appendix C) f
Information 2. 116-K-2 (west) and overburden sample variance calculation (Appendix C) g -
3. 116-K-2 overburden sample variance calculation (Appendix C) h
4. 116-K-2 (east) sample location design (Appendix C) i
5. 116-K-2 (west) and overburden sampie location design (Appendix C) i

# 116-K-2 Trench (East End) RESRAD Calculation, 0100K-CA-V0058, Rev. 0, Washington Closure Hanford, Richland, Washington.

P 116-K-2 Trench (West End) RESRAD Calculation, 0100K-CA-V0063, Rev. 0, Washington Closure Hanford, Richland, Washington.

° 116-K-2 Trench (East End) Cleanup Verification 95% UCL Calculations, 0100K-CA-V0056, Rev. 1, Washington Closure Hanford,
Richland, Washington. '

4 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations, 0100K-CA-V0061, Rev. 0, Washington Closure Hanford,
Richland, Washington.

° Uranium limits selected in the Amendment to the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and

100-HR-1 Operable Units, Hanford Site, Benton County, Washington (ROD) (EPA 1997) and Remedial Design Report/Remedial Action
Work Plan for the 100 Area (DOE-RL 2005b) were based on 1/25th of the derived concentration guidelines from DOE Order 5400.5.
Since the time of ROD signature, the U.S. Environmental Protection Agency has promulgated a more restrictive MCL of 30 ug/L for total
uranium (65 Federal Register 76708). Based on the isotopic distribution of uranium in the 100 Areas, the 30 ug/L MCL corresponds to
21.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Level for Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038 (BHI 2001a).

' 116-K-2 Mile Long Trench Variance Calculation, 0100K-CA-V0055, Rev. 0, Washington Closure Hanford, Richland, Washington.

9 116-K-2 Mile Long Trench Variance Calculation (Phase 2, West), 0100K-CA-V0064, Rev. 0, Washington Closure Hanford, Richland,
Washington.

" 116-K-2 Overburden Variance Calculation, 0100K-CA-V0065, Rev. 0, Washington Closure Hanford, Richland, Washington.

' 116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan, 0100K-CA-V0057, Rev. 0, Washington Closure Hanford, Richland,
Washington.

! 116-K-2 (West End) Trench Shallow, Deep Zone and Overburden Sampling Plan, 0100K-CA-V0062, Rev. 0, Washington Closure
Hanford, Richiand, Washington.

cocC = contaminant of concern

NA = not applicable

RAG = remedial action goal

MCL = maximum contaminant level (drinking water standard)
RESRAD = RESidual RADioactivity (dose model)

UCL = upper confidence limit
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Attachment ES-1
Waste Site Reclassification Form
Date Submitted: Operable Unit(s): 100-KR-1 ‘ Control Number: 2006-002
3/2/06
Lead Agency: EPA
. Waste Site ID: 116-K-2
Originator: N
R. A. Carlson Type of Reclassification Action:
Phone: 373-1440 Rejected O
: Closed Out O
Interim Closed Out
No Action O

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 appropnate 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 actions at this site have 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
excavation materials at the Environmental Restoration Disposal Facility in the 200 Area of the Hanford Site, and
(3) backfilling the site with clean soil to adjacent grade elevations.

Basis for reclassification:

The 116-K-2 waste site has been remediated to meet the cleanup standards specified in the 1997 Amendment to
the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford Site,
Benton County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington
(EPA/AMD/R10-97/044). Remedial actions were performed so as to not preclude any future uses (as bounded by
the rural-residential scenario), to allow unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep), and
to protect groundwater and the Columbia River. Institutional controls are required for the site to prevent drilling or
excavation into deep zone soils. The basis for reclassification is described in detail in the Cleanup Verification
Package for the 116-K-2 Effluent Trench (CVP-2006-00001), Washington Closure Hanford, Richland, Washington.

J. Zeisloft ‘K\?,DJV(VO 3/ 2% / DL

DOE-RL Project Manager @ature Date |
NA
Ecology Project Manager Signature Date
L. E. Gadbois O?g/r/w ﬂa%u_ MMrel A3 006
EPA Project Manager Signatyfg/ Date
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1.0 INTRODUCTION

This cleanup verification package (CVP) documents that the 116-K-2 waste site was
remediated in accordance with the Amendment to the Interim Action Record of Decision
for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford Site, Benton
County, Washington (hereafter referred to as the ROD Amendment) (EPA 1997).
Remedial action objectives (RAOs) and remedial action goals (RAGs) for this site are
documented in the Interim Action Record of Decision for the 100-BC-1, 100-DR-1, and
100-HR-1 Operable Units, Hanford Site, Benton County, Washington (hereafter referred
to as the ROD) (EPA 1995) and the Remedial Design Report/Remedial Action Work
Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005b). The ROD provides the

U.S. Department of Energy, Richland Operations Office the authority, guidance, and
objectives to conduct this remedial action. ’

The remedy specified in the ROD Amendment and conducted for the 116-K-2 waste site
included (1) excavating the site to the extent required to meet specified soil cleanup
levels, (2) disposing of contaminated excavation materials at the Environmental
Restoration Disposal Facility (ERDF) in the 200 Area of the Hanford Site, and

(3) backfilling the site with clean soil to average adjacent 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 contaminants of concern (COCs) in the RDR/RAWP
(DOE-RL 2005b). The waste site COCs presented in Table 1 were refined from the list
presented in the 100 Area Remedial Action Sampling and Analysis Plan (SAP)
(DOE-RL 2001) for the 116-K-2 waste site (BHI 2004).

Soil cleanup levels were established in the interim action ROD based on a limited
ecological risk assessment. A baseline risk assessment for the river corridor portion of
the Hanford Site began in 2004, which includes a more complete quantitative ecological
risk assessment. That baseline risk assessment will be used as part of the final ROD
for this site.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

The 116-K-2 waste site is part of the 100-KR-1 Operable Unit in the 100-K Area. The
site consists of a former radioactive liquid effluent disposal trench, approximately
1,200 m (4,000 ft) long, 14 m (45 ft) wide at the top, and 4.6 m (15 ft) deep. The site is
located immediately northeast of the former 116-K-1 crib and runs parallel to the
Columbia River (Figure 1).

The 116-K-2 trench was excavated in 1955 to replace the 116-K-1 Crib and received
mixed liquid waste effluent until the last of the 100-K Area reactors was shut down in
1971 (Carpenter and Cote 1994). Liquid waste was discharged to the trench by the

retention basin drain system (100-K-55 and 100-K-56 pipelines) and consisted of
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Nickel-63

Direct Exposure Groundwater Columbia River
COCs R AGpa Protection RAG Protection RAG
(pCilL)° (pCi/L)®

Carbon-14
Cesium-137
Cobalt-60 4 mrem/yr 4 mrem/yr
Europium-152 15 mrem/yr (cumulative) (cumulative)
Europium-154 (cumulative)®

Plutonium-239/240 1.2 1.2
Strontium-90 8¢ g%
Direct Exposure Soil RAG for Soil RAG for Columbia
cocC RAG Groundwater Protection River Protection
(mg/kg) (mg/kg) (mg/kg)
Hexavalent chromium 541(; 4.8° 2"

& Lookup values that correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented
in the Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b).

® | ookup values that correspond to the individual radionuclide 4 mrem/yr dose rate equivalent for beta- and
gamma-emitter RAGs per National Drinking Water Standards are presented in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b). Non-uranium alpha emitters must meet
drinking water standards for alpha emitters based on the more stringent of the 15 pCi/L MCL or 1/25th of the

derived concentration guide per DOE Order 5400.5.

¢ Strontium-90 also contributes to the 4 mrem/yr (cumulative) dose rate for groundwater and river protection.
d Promulgated groundwater protection standard (40 CFR 141).
® WAC 173-340-750(3) Method B carcinogenic cleanup limit based on the inhalation exposure pathway, per
Calculation of Hexavalent Chromium Carcinogenic Risk (BHI 2000a).
‘wac 173-340-740(3) Method B noncarcinogenic cleanup limit.

9 Soil RAG based on "100 times groundwater cleanup” rule.

" Soil RAG based on 100 times dilution attenuation factor times surface water quality standard as presented in the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b).

CFR = Code of Federal Regulations

COC = contaminant of concern

MCL = maximum contaminant level (drinking water standard)
RAG = remedial action goal

WAC = Washington Administrative Code

reactor cooling water effluent, overflow from the 105-KW and 105-KE Reactor Building -
fuel storage basins, contaminated liquid from the 105-KW and 105-KE Reactor Building
floor drains, dummy decontamination waste, process cooling water following fuel
cladding failures, and some special disposal (DOE-RL 1994). Up to 76,000 L/min
(20,000 gal/min) of leakage through the 100-K retention basin butterfly valves was also
discharged to the 116-K-2 trench. The 100-K Area was deactivated in 1971 and 1972,
at which time the 116-K-2 trench was backfilled with the soil from the original
excavation. A small construction tractor and all (empty) 100-K Area hydride tanks were
also disposed in the trench during deactivation (Carpenter and Cote 1994).
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Figure 1. Hanford Site Map and Location of the 116-K-2 Waste Site.
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3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial action activities at the 116-K-2 waste site were conducted from February 17,
2004, to October 27, 2005. Remediation involved excavation and staging of clean
overburden material and removal of contaminated soil to the extent required to satisfy the
RAOs and corresponding RAGs. The previously disposed construction tractor and a
small amount of concrete and steel debris were also excavated at the western end of
the former trench. Contaminated materials were disposed at the ERDF.

Pre- and post-remediation topographic maps are shown in Figures 2, 3, 4, and 5.
Approximately 55,540 m? (597,830 ft?) of plan area was excavated, including excavation
within the deep zone (greater than 4.6 m [15 ft] below ground surface) up to 7.6 m

(25 ft) below ground surface. Approximately 410,000 metric tons (451,900 U.S. tons) of
material from the site was removed and disposed at the ERDF.

3.2 FIELD SCREENING AND VARIANCE SAMPLING

Radiological field screening was conducted during the site remedial actions as specified
in the SAP (DOE-RL 2001). Field screening was used to guide the excavation to
quickly assess the presence and level of contamination. Field screening at the site
included using a radiological data mapping system survey, hand-held sodium iodide
(Nal) detectors, and gamma energy analyses of grab samples. The radiological
mapping survey was performed over more than 50% of the site excavation surface
area. The hand-held Nal detectors were used to screen excavated waste material and
to screen the excavation wall and floor for potential hot spots. Gamma energy analyses
were used to support waste characterization and to corroborate the radiological
mapping survey and hand-held Nal detector data.

Variance analysis was performed following field screening. Because of the size of the
116-K-2 waste site, variance analysis was performed separately for overburden material
and the eastern and western portions of the site. The variance analysis quantifies the
variability of residual contamination (see calculation briefs in Appendix C). This
information was used to determine the site-specific number of final cleanup verification
samples to be collected. Initial analytical results indicated areas of excessive residual
radionuclide contamination in areas A1, A2, A3, and B7 of the eastern 116-K-2
remediation footprint. Additional remediation and sampling was performed within these
areas, pursuant to the SAP (DOE-RL 2005a). The analytical results for subsequent
samples replaced previous samples for the purposes of variance calculations
(Appendix C) as follows:

e Sampling node S-A1-3: Sample J103C1 replaced three previous sequential
samples at the node (samples JO3CTO, JOBWO01, and JO3W11)

e Sampling node S-A1-10: Sample JO3WO02 replaced sample JO3CT2
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Figure 2. Pre-Remediation Topographic Plan for the Western Portion of the
116-K-2 Waste Site.
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Figure 3. Pre-Remediation Topographic Plan for the Eastern Portion of the
116-K-2 Waste Site.
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Figure 4. Post-Remediation Topographic Plan for the Western Portion of the

116-K-2 Waste Site.
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Figure 5. Post-Remediation Topographic Plan for the Eastern Portion of the
116-K-2 Waste Site.
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e Sampling node S-A2-15: Sample JOBWO03 replaced sample JOSCVO
e Sampling node S-A3-1: Sample JOBWO04 replaced sample JO3CV1
e Sampling node S-A3-9: Sample JO3WO05 replaced sample JO3CV5
e Sampling node S-A3-11: Sample JOBWO06 replaced sample JO3CV6

e Sampling node S-B7-3: Sample JO3BWO07 replaced sample JOSCX6.

The results of the variance analyses indicated that the number of verification samples to
be taken for each shallow zone and overburden decision subunit of the 116-K-2 site was
less than the default number of four specified in the SAP (DOE-RL 2005a); therefore,
four final verification samples were collected from each shallow zone and overburden
decision subunit. The default number of three verification samples (DOE-RL 2005a)
was collected from each deep zone decision subunit.

3.3 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification sampling was conducted from July 6, 2005, to November 2,
2005 (BHI 2005), following variance analyses. The final verification samples were
submitted to offsite laboratories for analysis using approved U.S. Environmental
Protection Agency (EPA) analytical methods as required per the SAP (DOE-RL 2005a).
Each verification sample was composed of a composite sample formed by combining
soil collected at the required number of randomly selected locations within each
sampling area (excluding the quality assurance/quality control samples).

The division of the 116-K-2 site excavation into decision units (i.e., shallow zone and
deep zone) as shown on the sample design figures (Appendix C) is a function of the
applicable RAGs. The direct exposure, groundwater protection, and river protection
RAGs are applicable to soils within 4.6 m (15 ft) of the ground surface (i.e., shallow
zone and overburden soil). The groundwater protection and river protection RAGs are
applicable to soils greater than 4.6 m (15 ft) below the ground surface (i.e., deep zone).

The 116-K-2 waste site consisted of shallow zone, deep zone, and overburden decision
units. The shallow zone consisted of the excavation sidewalls and floors that were less
than 4.6 m (15 ft) below ground surface. The deep zone consisted of the portions of the
excavation sidewalls and excavation floor that were more than 4.6 m (15 ft) below
ground surface. The shallow zone decision unit for the 116-K-2 waste site contained six
decision subunits, divided into four sampling areas per decision subunit. The deep zone
decision unit for the site contained eight decision subunits, divided into three sampling
areas per decision subunit. The overburden decision unit for the site contained two
subunits, divided into four sampling areas per decision subunit. All sampling areas were
further divided into 16 sampling nodes each as shown in the sample design methodology
and sample location figures presented in the calculation briefs in Appendix C. Initial
analytical results indicated areas of excessive residual contamination in sampling
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areas A1 and A3 of the eastern shallow zone decision unit. Additional remediation was
performed and additional samples collected at the sampling nodes pursuant to the SAP
(DOE-RL 2005a). The analytical results for the initial samples were replaced with those
for the subsequent samples for the purposes of statistical calculations, as described in
the cleanup verification calculation brief (Appendix C).

4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 116-K-2 cleanup verification
data for comparison with the data quality criteria and RAGs.

4.1 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 116-K-2 waste 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 verified that the sample design was sufficient to support
clean site 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. The 95% UCL values for
each COC are computed for each decision unit (i.e., shallow zone, deep zone, and
overburden). Prior to calculating the 95% UCL, the individual sample results are
reviewed and, as appropriate, adjusted per the SAP (DOE-RL 2005a). This process is
summarized below.

Verification sampling summary statistics (95% UCL values) for the 116-K-2 waste site
are listed in Table 2. Individual sample cleanup verification results are presented in
Appendix A. In the interest of expediting field operations at the 116-K-2 waste site,
statistical analysis of verification data sets was performed separately for the eastern and
western portions of the shallow and deep zone decision units.

10
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95% UCL Statistical Values Hanford Site Cleanup Verification Data Set®
' Cil Ci/
COCs St D(p 9) Background® Shaliow D(p 9)
allow eep a Ci/ allow eep
Zone Zone Overburden (pCi/g) Zone Zone Overburden
116-K-2 (East)’
Carbon-14 0.70 1.26 0.68 (ND) NA 0.70 1.26 0.68 (ND)
Cesium-137 0.56 130 0.083 14 0.56 130 0 (<BG)
0.018 0.018
Cobalt-60 (ND) 2.48 0.020 (ND) 0.008 (ND) 2.48 0.012 (ND)
Europium-152 0.153 62.7 0.17 NA 0.153 62.7 0.17
. 0.056 0.056
Europium-154 (ND) 54 0.068 (ND) 0.033 (ND) 54 0.035 (ND)
Nickel-63 3.56 880 0.689 (ND) NA 3.56 880 0.689 (ND)
Plutonium- 0.023 0.023
239/940 (ND) 6.9 0.031 (ND) 0.025 (ND) 6.9 0.006_(ND)
Strontium-90 -0.143 712 0.062 (ND) 0.18 0.143 7.12 0 (<BG)
‘ 116-K-2 (West)’
Carbon-14 0.29 1.44 0.68 (ND) NA 0.29 1.44 | 0.68 (ND)
Cesium-137 1.10 117 0.083 1.1 1.10 117 0 (<BG)
' 0.023 0.023
Cobalt-60 (ND) 4.23 0.020 (ND) 0.008 (ND) 4.23 0.012 (ND)
Europium-152 0.626 76 0.17 NA 0.626 76 0.17
Europium-154 0.129 7.2 0.068 (ND) 0.033 0.129 7.2 0.035 (ND)
Nickel-63 1.77 650 0.689 (ND) NA 1.77 650 | 0.689 (ND)
Plutonium- 0.024 0.024 .
£39/240 (ND) 4.7 0.031 (ND) 0.025 (ND) 4.7 0.006 (ND)
Strontium-90 0.201 6.3 0.062 (ND) 0.18 0.201 6.3 0 (<BG)
116-K-2 (East)’
A @YEET 0.39 5.3 0.27 NA 0.39 5.3 0.27
chromium .
116-K-2 (West)’
Hexavalent 0.23 2.4 0.27 NA 023 | 24 0.27
chromium

2 Overburden material from the eastern and western portions of the 116-K-2 waste site was considered within the
same decision unit. ,
® Represents the 90th percentile of the lognormal distribution (DOE-RL 1996).
° For overburden, anthropogenic background (DOE-RL 1996) and naturally occurring background is subtracted from
all radionuclides. For other decision units (i.e., shallow zone and deep zone), only naturally occurring background

(uranium) is subtracted. Refer to the 95% UCL calculation brief in Appendix C for additional details on determination
of statistical values.
4 Laboratory data, including the minimum detectable activities for the individual cleanup verification samples, are
included in Appendix A and the 95% UCL calculation briefs in Appendix C.

BG

NA

= background
COC = contaminant of concemn
= not applicable

ND

UCL = upper confidence limit

11

= not detected (in all samples in the data set)
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For 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), one-half of the minimum detectable activity is used in
the calculation of the 95% UCL. For nonradionuclides, a value equal to one-half the
practical quantitation limit is used for data flagged with a “U” (i.e., less than the detection
limit) in the calculation of the 95% UCL, as required by Washington Administrative Code
(WAC) 173-340-740[7][g]-

Statistical calculations for 116-K-2 verification data sets are presented in the 95% UCL
calculation briefs (Appendix C), with results shown in Table 2. The columns on the left
side of Table 2 are the COCs and the 95% statistical values before subtraction of
background. The fifth column of Table 2 presents the background where values exist,
and the last three columns present the statistical values adjusted for background, if
appropriate, which becomes the cleanup verification data set used for RESidual
RADioactivity (RESRAD) modeling.

4.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The statistical values summarized in Table 2 were evaluated and used to develop
site-specific cleanup verification models. The 116-K-2 site cleanup verification models
comprise three depth intervals: (1) the shallow zone and overburden, (2) the
contaminated deep zone, and (3) the uncontaminated vadose (deep) zone. Based on
the conservative assumption that residual contaminant levels in the deep zone data set
extend uniformly to groundwater (as discussed in the RDR/RAWP [DOE-RL 2005b]),
residual soil activities of nickel-63 would result in prediction of a groundwater
concentration exceeding the RAG. Because this approach is overly conservative, test
pit data from the analogous 116-C-1 Process Effluent Trench were used to develop a
refined model of the deep zone, including an underlying portion of uncontaminated
vadose zone. Schematic cross sections of this site-specific cleanup verification model
are included in the RESRAD calculations in Appendix C. The elements of the RESRAD
modeling are described in Section 4.4.

4.4 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Table 2) were entered
into the RESRAD computer code, Version 6.3 (ANL 2005), to estimate the residential
dose rate and predict the impact on groundwater and the Columbia River from residual
radionuclide COC concentrations. The direct radiation exposure dose rate to the
resident living in his or her basement (rural-residential scenario) was conservatively
estimated by substituting (for analysis purposes) a case where the resident is standing
on level ground with the soil containing concentrations representative of residual (i.e.,
post-cleanup) shallow zone soils. This is conservative because it ignores the potential
shielding effects of concrete basement walls and any clean backfill between residual
soils and the basement walls. Following the separate statistical analyses of verification

12
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data for the eastern and western portions of the 116-K-2 site, RESRAD modeling was
performed separately for each portion of the trench using the applicable data set.

The RESRAD modeling methodologies, results, input values, and the site-specific
cleanup verification model are included in the RESRAD calculation briefs (Appendix C).
Specific results from the calculations are discussed as part the RAG-attainment
evaluation (Section 5.0).

5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial action at the 116-K-2 waste site has achieved
the applicable RAGs. Sections 5.1, 5.2, and 5.3 address attainment of direct exposure
RAGs, groundwater protection RAGs, and Columbia River protection RAGs, respectively.
Section 5.4 documents application of the WAC 173-340-740(7)(e) three-part test, which
is required for nonradionuclide COCs only.

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.1 Radionuclides

The results of the combined RESRAD dose rate estimates for the 116-K-2 site shallow
and deep zone all-pathways scenarios are presented in Figures 6 and 7. These dose
rates represent the contributions from soils at relevant time periods. The results of the
RESRAD dose rate estimate for overburden material under the all-pathways scenario is
presented in Figure 8. The dose rates for the eastern and western portions of the
116-K-2 site are largest at present (year 2006), at 4.62 mrem/yr and 7.77 mrem/yr,
respectively, decreasing to 9.99 x 10" mrem/yr and 7.39 x 10" mrem/yr, respectively, in
1,000 years for the shallow zone and deep zone. The estimated dose rate in the year
2018 is 1.83 mrem/yr for the eastern portion of the 116-K-2 site and 4.33 mrem/yr for
the western portion. The 2018 date corresponds to the original 30-year site cleanup
schedule of the Hanford Federal Facility Agreement and Consent Order (Ecology et al.
1989). The dose rate for overburden soils from the site is largest at present (year
2006), at 0.740 mrem/yr, decreasing to 0.376 mrem/yr in 2018 and to 2.61 x 10™'®
mrem/yr in 1,000 years. All dose rate estimates are less than the 15 mrem/yr RAG.
The RESRAD computations are presented in detail in the RESRAD calculation briefs
summarized in Appendix C.

13
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Figure 6. Combined Shallow and Deep Zone Dose Rate Estimates for the
Eastern 116-K-2 Site (All Radionuclides, All Pathways).
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Figure 7. Combined Shallow and Deep Zone Dose Rate Estimates for the
Western 116-K-2 Site (All Radionuclides, All Pathways).
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Figure 8. Overburden Dose Rate Estimates for the 116-K-2 Site
(All Radionuclides, All Pathways).
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5.1.2 Nonradionuclides

5.1.2.1 Direct Comparison to RAGs. Table 3 compares the shallow zone
nonradionuclide cleanup verification statistical values presented in Table 2 to the direct
exposure RAG presented in Table 1. Residual concentrations of hexavalent chromium,
the sole nonradionuclide COC for the 116-K-2 waste site, are less than the direct
exposure RAG.

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 2005b). This
evaluation is shown in the 95% UCL calculation briefs (Appendix C). The calculated
hazard quotients for statistical residual hexavalent chromium concentrations (the only
nonradionuclide COC) at the eastern and western portions of the 116-K-2 site and
overburden are 1.6 x 10°, 9.6 x 10, and 1.1 x 10®, respectively. These values are
below the individual and cumulative RAGs (a hazard quotient of 1.0 in both cases).

5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340-700(3) Method B cleanup limits are based on
an incremental cancer risk of 1 x 10°. The cumulative excess cancer risk for all
nonradionuclide carcinogenic COCs must be less than 1 x 10°. The only
nonradionuclide COC at the 116-K-2 site, hexavalent chromium, is a carcinogen in the
inhalation exposure pathway. The excess lifetime cancer risk estimate for residual
concentrations of this COC at the eastern and western portions of the site and
overburden are 1.9 x 107, 1.1 x 107, and 1.3 x 107, respectively. These values are
below the risk limit for individual COCs (1 x 10°°) and the cumulative excess
carcinogenic risk RAG of 1 x 10°°.

15
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Table 3. Attainment of Nonradionuclide Direct Exposure Standards.

Cleanup
coc Direct Exposure RAG | Verification Data Direct Exposure
(mg/kg) Set RAG Attained?®
(mg/kg)
116-K-2 (East)
H . 2.1°
exavalent chromium 240° 0.39 Yes
116-K-2 (West)
. 2.1°
Hexavalent chromium 240° 0.23 Yes
Overburden
. 2.1°
Hexavalent chromium 240° 0.27 Yes

& Criterion is comparison to direct exposure RAG.

PWAC 173-340-750(3) Method B carcinogenic cleanup limit based on the inhalation exposure pathway,
per Calculation of Hexavalent Chromium Carcinogenic Risk (BHI 2000a).

° WAC 173-340-740(3) Method B noncarcinogenic cleanup limit.

COC = contaminant of concern

RAG = remedial action goal

WAC = Washington Administrative Code

5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
5.2.1 Radionuclides

Radionuclide COCs associated with the 116-K-2 site are not predicted to reach
groundwater within 1,000 years, based on the model described in Section 4.3 and the
RESRAD calculation briefs (Appendix C). Therefore, the groundwater protection RAGs
have been attained.

5.2.2 Nonradionuclides

Table 4 compares the shallow and deep zone nonradionuclide cleanup verification
statistical values presented in Table 2 to the soil RAG for groundwater protection
presented in Table 1. Residual shallow zone concentrations of hexavalent chromium,
the sole nonradionuclide COC for the 116-K-2 waste site, are less than the soil RAG for
groundwater protection. However, the statistical residual concentration of hexavalent
chromium in the eastern deep zone exceed this RAG. Because the soil RAG was not
met, a detailed assessment of the potential impact of residual hexavalent chromium to
groundwater was made using the 100-D, 100-H, and 100-F Area hexavalent chromium
leach studies (BHI 1999, 2000b, and 2001b).

16
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Table 4. Attainment of Nonradionuclide Groundwater and
River Protection Standards.

Cleanup Soil RAG for Soil RAG for
coc Verification Data GroundV\!ater Rivef Cleanu;? Criteria
Set Protection Protection Attained?
(mg/kg) (mg/kg) (mg/kg)
116-K-2 (East) Shallow Zone
Hexavalent chromium 0.39 4.8° 2° Yes
116-K-2 (East) Deep Zone
Hexavalent chromium 5.3 4.8° 2b Yes®
116-K-2 (West) Shallow Zone
Hexavalent chromium 0.23 4.8 2° Yes
116-K-2 (West) Deep Zone
Hexavalent chromium 2.4 4.8° 2° Yes®
Overburden
Hexavalent chromium 0.27 4.8 2° Yes

& Criterion is comparison to soil RAG for groundwater protection.

® Soil RAG based on "100 times groundwater cleanup” rule.

Soil RAG based on 100 times dilution attenuation factor times surface water quality standard as presented in the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b).

¢ Based on the 100-D, 100-F, and 100-H Area hexavalent chromium leach studies, groundwater and surface
water quality criteria will not be exceeded where hexavalent chromium concentrations in soil are less than

6.8 mg/kg.

COC = contaminant of concern

RAG = remedial action goal

The groundwater protection soil RAG is based on the Model Toxics Control Act Cleanup
Regulation (MTCA) “100 times groundwater quality criteria” rule. The MTCA Method B
hexavalent chromium cleanup level for groundwater is 48 pug/L (WAC 173-340-720(3))
based on the 1998 update to the Integrated Risk Information System data for
hexavalent chromium. The near-shore river water hexavalent chromium cleanup level
of 20 ug/L (surface water quality criteria of 10 ug/L [WAC 173-201A] times the dilution
attenuation factor of 2) is more restrictive than the groundwater quality criteria. Based
on the 100-D, 100-F, and 100-H Area hexavalent chromium leach studies, the
hexavalent chromium soil concentration at which the leachate did not exceed the more
restrictive surface water quality criteria was 6.8 mg/kg. Therefore, the statistical
residual eastern 116-K-2 deep zone concentration of hexavalent chromium (5.3 mg/kg)
will not leach to groundwater at a concentration exceeding the groundwater quality
criteria and is, therefore, protective of groundwater.
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5.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
5.3.1 Radionuclides

Radionuclide COCs associated with the 116-K-2 site are not predicted to reach
groundwater within 1,000 years, based on the model described in Section 4.3 and the
RESRAD calculation briefs (Appendix C). The only pathway for contaminant migration
to the Columbia River is via groundwater; therefore, the river protection RAGs have
been attained.

5.3.2 Nonradionuclides

Residual shallow zone concentrations of hexavalent chromium, the sole
nonradionuclide COC for the 116-K-2 waste site, are less than the applicable soil RAG
for protection of the Columbia River (Table 4). However, the deep zone residual
hexavalent chromium concentrations exceed this RAG. Because the soil RAG was not
met, a detailed assessment of the potential impact of residual hexavalent chromium to
groundwater was made using the 100-D, 100-H, and 100-F Area hexavalent chromium
leach studies (BHI 1999, 2000b, and 2001b).

The river protection soil RAG is based on the MTCA “100 times dilution attenuation
factor times surface water quality criteria” rule. The near-shore river water hexavalent
chromium cleanup level is 20 ug/L (surface water quality criteria of 10 ug/L [WAC
173-201A] times the dilution attenuation factor of 2). Based on the 100-D, 100-F, and
100-H Area hexavalent chromium leach studies, the hexavalent chromium soil
concentration at which the leachate did not exceed the surface water quality criteria was
6.8 mg/kg. Therefore, statistical residual 116-K-2 deep zone concentrations of
hexavalent chromium (5.3 mg/kg and 2.4 mg/kg) will not leach to the Columbia River at
concentrations exceeding the surface water quality criteria and are, therefore, protective
of the river.

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

The WAC 173-340-740(7)(e) three-part test is required for nonradionuclide statistical
verification data sets. The three-part test consists of the following criteria: (1) the
cleanup verification statistical value must be less than the most restrictive cleanup level,
(2) no single detection within the data set can exceed two times the most restrictive
cleanup criteria, and (3) the percentage of samples in the data set exceeding the most
restrictive cleanup criteria must be less than 10%.

Table 5 summarizes the results of the WAC 173-340-740[7][e] three-part test for the
116-K-2 cleanup verification nonradionuclide data sets in comparison to the most
restrictive applicable RAG. The table lists the most restrictive RAG (from Table 1), the
maximum detected value, the total number of samples collected, and the percentage of
samples exceeding the RAG. The final column of the table describes the result of
applying the three criteria using the values listed in the preceding columns.
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Table 5. Application of the WAC 173-340 Three-Part Test.

_ Maximum
ooty | Clamip | Deected | Tots - "G * | cteanup
CcoC . Verification eanup Verification Data Criteria
Applicable Verification of ] n
a Value d Set Exceeding Attained?
RAG (ma/kg)® Value Samples RAG®
(mg/kg)®
} 116-K-2 (East) Shallow Zone
Hexavalent f
chromium 2 0.39 0.85 9 0 Yes
116-K-2 (East) Deep Zone
Hexavalent f 9
chromium 2 5.3 8.7 7 100% Yes
116-K-2 (West) Shallow Zone
Hexavalent f
chromium 2 0.23 0.31 17 0 Yes
116-K-2 (West) Deep Zone
Hexavalent f o g
chromium 2 2.4 4.6 19 47% Yes
Overburden
Hexavalent f
chromium 2 0.27 0.34 9 0 Yes

@ From Table 1, the most restrictive RAG is the soil RAG for protection of the Columbia River.

® Criterion is statistical value cannot exceed most restrictive applicable RAG.

© Criterion is no single detection can exceed two times the most restrictive applicable RAG.

9 Total number of samples in the decision unit includes field duplicate samples, which are included in the evaluation
as separate samples.

© Criterion is percentage of data set exceeding the most restrictive applicable RAG cannot exceed 10%.

" Soil RAG based on 100 times dilution attenuation factor times surface water quality standard as presented in the
Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b).

9 Based on the 100-D, 100-F, and 100-H Area hexavalent chromium leach studies, groundwater and surface water
quality criteria will not be exceeded where hexavalent chromium concentrations in soil are less than 6.8 mg/kg. The
116-K-2 deep zone passes the three-part test in comparison against this level.

COC = contaminant of concern

RAG = remedial action goal

WAC = Washington Administrative Code

As demonstrated in Table 5, residual shallow zone concentrations of hexavalent
chromium (the sole nonradionuclide COC) at the 116-K-2 site pass the three-part test in
comparison to the most restrictive applicable RAG. Residual concentrations of
hexavalent chromium in the deep zone of the 116-K-2 site fail the three-part test in
comparison to the most restrictive applicable RAG. However, as described in

Sections 5.2.2 and 5.3.2, hexavalent chromium will not leach to groundwater or the
Columbia River at concentrations exceeding applicable water quality criteria where the
concentration in soil is less than 6.8 mg/kg. The 116-K-2 deep zone passes the three-
part test in comparison against this threshold; therefore, the RAOs for protection of
groundwater and the river have been attained.
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6.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (EPA 1995) and is
expressed in terms of an allowable radiation dose rate above background

(i.e., 15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD
model to estimate total annual radiation dose rates for 1,000 years for comparison to
the RAG. Radiation presents a carcinogenic risk, and the RESRAD model also
calculates the excess lifetime cancer risk associated with the estimated radiation dose
rates using the EPA's Health Effects Assessment Summary Tables (updated April 16,
2001, "Update of Radionuclide Carcinogenicity Slope Factors," available on the Internet
at www.epa.gov/radiation/heast). The "National Oil and Hazardous Substances
Pollution Contingency Plan" (40 Code of Federal Regulations 300) presents a target
range for residual risk of 10 to 10°®.

Figures 9, 10, and 11 illustrate excess lifetime cancer risk for the eastern and western
portions and overburden material at the 116-K-2 site, respectively. Because of
radioactive decay, the risk decreases over time. The estimated risks for the eastern
and western portions of the 116-K-2 site are largest at present (year 2006), with
estimates of 4.39 x 10™° and 9.70 x 10”°, respectively. These values decrease to
2.72 x 10”° and 6.13 x 10°°, respectively, in 2018, and to 8.19 x 10° and 6.03 x 10°®,
respectively, in 1,000 years. The estimated risk associated with the 116-K-2
overburden material is largest (8.72 x 10°) at present (year 2006), decreasing to
4.43 x 10°in 2018, and to 1.78 x 10%' in 1,000 years. The 2018 date corresponds to
the original 30-year site cleanup schedule of the Hanford Federal Facility Agreement
and Consent Order (Ecology et al. 1989).

Figure 9. Combined Radionuclide Excess Lifetime Cancer Risk for the
Eastern 116-K-2 Shallow and Deep Zone Decision Units.
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Figure 10. Combined Radionuclide Excess Lifetime Cancer Risk for the
Western 116-K-2 Shallow and Deep Zone Decision Units.
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Figure 11. Radionuclide Excess Lifetime Cancer Risk for the
116-K-2 Overburden Material.
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7.0 STATEMENT OF PROTECTIVENESS

This CVP demonstrates that remedial action at the 116-K-2 waste site has achieved the
RAOs and corresponding RAGs established in the ROD (EPA 1995) and the
RDR/RAWP (DOE-RL 2005b). The contaminated materials from this site have been
excavated and disposed at the ERDF. The remaining soils at the site have been
sampled, analyzed, and modeled, and the results do not preclude any future uses (as
bounded by the rural-residential scenario), allow unrestricted use of shallow zone soils,
and pose no threat to groundwater or the Columbia River. Institutional controls are
required for the site to prevent drilling or excavation into deep zone soils.
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Table A-1. 116-K-2 (East End) Shallow Zone Cleanup Verification Data.

Sampling HEIS Sample Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152
Area | Number | Date mgkg Q| PQL | pCilg |Q| MDA | pCilg [Q| MDA | pCilg [@| MDA | pCilg |Q| MDA
B7 JO3JW8 ([ 8/18/2005( 2.0E-01 | U | 2.0E-01 [-1.04E+00| U | 2.6E+00 | 1.67E-01 3.2E-02 | 3.0E-02 |U{ 3.0E-02 | 1.1E-01 (U | 1.1E-01

nggﬁ?/t/egm JO3JW9 |8/18/2005{ 2.0E-01 | U | 2.0E-01 | 4.5E-02 |[U|2.8E+00 | 1.48E-01 3.0E-02 | 3.0E-02 {U | 3.0E-02 | 1.1E-01 |U | 1.1E-01

J%psljjt\/zl)fg JO3JX1 | 8/18/2005 | 3.50E+00 | UR [3.50E+00]-1.51E-01| U |8.02E-01| 2.04E-01 1.50E-02(3.89E-06| U [1.54E-02| 1.09E-01 | U |4.86E-02
Al J103CO0 | 9/6/2005 | 2.0E-01 | U | 2.0E-01 {-2.87E+00| U | 4.4E+00 | 3.46E-01 2.8E-02 | 4.1E-02 | U | 4.1E-02 | 3.46E-01 7.5E-02
A2 JO3JW3 | 8/18/2005 | 2.5E-01 2.0E-01 }2.98E+00 2.9E+00| 5.1E-02 {U| 5.1E-02 | 3.2E-02 | U | 3.2E-02 | 7.5E-02 | U | 7.5E-02
A3 JO3W34 | 8/18/2005 | 2.2E-01 2.0E-01 |-5.18E-01|U | 1.8E+00 | 3.4E-02 | U [ 3.4E-02 | 3.1E-02 U | 3.1E-02 | 1.1E-01 | U | 1.1E-O1
A4 JO3JW5 | 8/18/2005( 2.0E-01 | U | 2.0E-01 | 5.14E-01 |U | 2.6E+00 | 1.46E-01 3.4E-02 | 3.2E-02 |U | 3.2E-02 | 1.2E-01 |U | 1.2E-01
B5 JO3JW6 | 7/6/2005 | 2.3E-01 2.0E-01 |-8.08E-01|U | 2.2E+00 | 1.45E+00 1.0E-01 | 3.5E-02 |U | 3.5E-02 | 1.7E-01 [U | 1.7E-01
B6 JO3JW7 |8/19/2005 | 2.0E-01 | U | 2.0E-01 |-5.96E-01|U|2.6E+00| 3.8E-02 | U | 3.8E-02 | 3.5E-02 (U | 3.5E-02 | 1.2E-01 |U | 1.2E-01
B8 JO3JX0 | 7/7/2005 | 8.5E-01 2.0E-01 |-1.92E-01|U | 1.6E+00| 3.2E-02 |U| 3.2E-02 | 2.8E-02 | U | 2.8E-02 | 1.0E-01 | U | 1.0E-01

Sampling HEIS Sample Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
Area | Number | Date pCilg | Q| MDA | pCilg |Q| MDA | pCilg |Q| MDA | pCilg |Q| MDA
B7 JO3JW8 | 8/18/2005| 1.0E-01 | U | 1.0E-01 |1.09E+00|U | 3.3E+00 0 U | 3.1E-01 |-6.3E-02| U | 2.6E-01

D‘jgg‘j'\’/f/e;f JO3JW9 |8/18/2005| 9.8E-02 | U | 9.8E-02 |3.41E-01 |U|3.2E+00 | 5.3E-02 |U | 4.1E-01 | 6.0E-02 | U | 2.8E-01

J%%Ij;tvefg JO3JX1 |8/18/2005 |-7.73E-03 | U [4.90E-02|4.55E+00| U |1.06E+01f 2.82E-02 | U |7.64E-02}8.63E-02| U [1.24E-01
Al J103CO0 | 9/6/2005 | 1.2E-01 | U | 1.2E-01 |1.97E+00( U [ 4.3E+00 0 U | 2.9E-01 [1.94E-01 1.8E-01
A2 JO3JW3 | 8/18/2005| 1.1E-01 | U | 1.1E-01 | 3.56E-01 [ U | 3.4E+00 0 U | 2.7E-01 [-5.1E-02 | U | 2.3E-01
A3 JO3W34 [8/18/2005| 1.0E-01 | U | 1.0E-01 [4.99E-01 |U[3.3E+00| 3.7E-02 | U | 2.8E-01 |1.80E-01 1.8E-01
A4 JO3JW5 | 8/18/2005| 1.1E-01 | U | 1.1E-01 [2.24E+00|U | 3.3E+00| 3.6E-02 |U | 2.7E-01 | 1.2E-02 | U | 2.4E-01
B5 JO3JW6 | 7/6/2005 | 1.1E-01 | U | 1.1E-01 |7.83E+00 3.7E+00 0 U | 2.5E-01 [1.02E-01| U | 3.0E-01
B6 JO3JW7 [8/19/2005( 1.1E-01 | U | 1.1E-01 | 8.75E-01 | U [ 3.2E+00 0] U | 3.0E-01 | 1.7E-02 | U | 2.3E-01
B8 JO3JX0 | 7/7/2005 | 9.7E-02 | U | 9.7E-02 |-1.25E+01| U | 7.3E+00 0 U | 3.5E-01 |2.13E-01| U | 2.3E-01

NOTE: The following acronyms and abbreviations apply to all tables in this appendix.

HEIS = Hanford Environmental Information system PQL = practical quantitation limit R = rejected

MDA = minimum detectable activity

Q = qualifier

U = undetected
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~ Table A-2. 116-K-2 (East End) Deep Zone Cleanup Verification Data.

Sampling HEIS Sample Hexavalent Chromium| Carbon-14 Cesium-137 Cobalt-60 Europium-152
Area | Number | Date mg/kg |Q| PaL | pcilg |@| MDA | pcilg |Q@| MDA | pcilg (@ MDA | pciig [Q| MDA
B6 Jo3D02 |7/26/2005 | 8.7E+00 | | 4.0E-01 [2.00E+00| |1.9E+00|1.83E+02| |3.0E-01 [4.12E+00| | 1.2E-01 [8.92E+01| [ 9.0E-01

D‘j‘gggg;"f JO3D03 | 7/26/2005 | 7.3E+00 | |4.0E-01 |8.54E-01|U|2.1E+00 | 1.64E+02 | | 3.3E-01 [3.56E+00 | 1.5E-01 [8.18E+01| | 8.9E-01

JS()%"E)S; J03D04 |7/26/2005 | 1.33E+01 | |3.50E+00| 1.50E-01 |U |8.06E-01|2.27E+02 | |1.10E-01/6.16E+00| [4.29E-02(1.32E+02| |3.66E-01
A1 Jo3CcY7 | 7/7/2005 | 2.7E+00 | | 2.0E-01 |1.69E-01 |U|1.5E+00|1.03E+02 | |2.8E-01 |1.52E+00| |9.5E-02 |2.53E+01| | 7.9E-01
A2 JO3CY8 | 7/25/2005 | 2.5E+00 | | 4.1E-01 |4.23E-01 |U|1.7E+00 | 1.04E+02 | |2.6E-01 |7.35E-01| |7.8E-02 |[2.02E+01| | 1.0E-01
A3 Jo3CY9 | 7/7/2005 | 3.3E+00 | | 2.0E-01 [1.32E+00|U|1.4E+00 | 1.10E+02 | | 3.3E-01 [1.66E+00 | 1.1E-01 |6.29E+01| |1.1E+00
B4 J03D00 | 7/25/200 | 3.6E+00 | | 4.0E-01 |7.58E-01 |U | 1.7E+00 | 6.06E+01 1.7E-01 |8.336-01] | 5.5E-02 [1.06E+01| | 5.9E-01
B5 Jo3D01 | 7/7/2005 | 3.3E+00 | | 2.0E-01 |1.33E+00|U | 1.6E+00 |6.18E+01 | | 2.3E-01 [1.79E+00{ | 8.9E-02 [5.46E+01| | 6.2E-01

Sampling HEIS Sample Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
Area | Number | Date pCilg |Q| MDA | pCilg [Q| MDA | pCilg |Q| MDA | pCilg |Q| MDA
B6 J03D02 |7/26/2005 | 8.14E+00 | | 4.5E-01 |1.22E+03| |9.5E+00|7.22E+00| | 2.3E-01 [9.83E+00| | 3.2E-01

D‘j‘ggggazm J03D03 | 7/26/2005 | 5.90E+00 | | 5.5E-01 |1.45E+03| |[1.0E+01 | 1.02E+01 2.8E-01 |8.80E+00| | 2.9E-01

JS()%'BS; J03D04 |7/26/2005 | 1.15E+01 | |1.60E-01|2.18E+03| |7.15E+00| 1.31E+01| |5.56E-02|1.30E+01| [1.65E-01
A1 Jo3CY7 | 7/7/2005 | 2.75E+00 | | 3.1E-01 |2.48E+02| |7.9E+00|1.58E+00| | 2.6E-01 |[2.96E+00| [2.2E-01
A2 JO3CY8 |7/25/2005 | 2.04E+00 | |3.1E-01 |2.27E+02| |[4.1E+00]|2.56E+00| [2.1E-01 [2.60E+00| | 2.9E-01
A3 J03CY9 | 7/7/2005 | 5.28E+00 | | 4.4E-01 [8.22E+02| |7.2E+00|7.38E+00| |2.9E-01 [6.65E+00] |2.1E-01
B4 Jo3D00 | 7/25/200 | 7.70E-01 | | 2.1E-01 [3.38E+02| |4.9E+00|2.30E+00| |2.6E-01 [4.84E+00| | 3.1E-01
B5 J03D01 | 7/7/2005 | 5.20E+00 | | 3.6E-01 |5.64E+02| |7.4E+00|6.40E+00| |3.3E-01 [6.21E+00| | 2.9E-01
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Table A-3. 116-K-2 (West End) Shallow Zone Cleanup Verification Data. (2 Pages)

Sampling HEIS Sample Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152
Area | Number | Date mg/kg |Q| PaL | pcilg |a| MDA | pcilg |Q| MDA | pcig [@] MDA | pciig [@| MDA
A3 J10DLO | 11/2/2005| 2.1E-01 |U| 2.1E-01 |1.08E+00|U | 3.6E+00 | 4.2E-02 |U | 4.2E-02 | 4.6E-02 |U | 4.6E-02 | 9.1E-02 | U | 9.1E-02

Dlﬁl(i)cgt[_%()f J10DM4 | 11/2/2005 | 2.1E-01 |U| 2.1E-01 |-9.13E-01|U | 3.6E+00| 3.2E-02 |U | 3.2E-02 | 3.2E-02 (U | 3.2E-02 | 1.1E-01 |U | 1.1E-O1

ﬁ%g&g J10F85 |11/2/2005 | 3.50E-01 |U |3.50E-01|2.62E-01 | U |8.10E-01| 1.21E-03 | U |1.56E-02(9.70E-05| U [1.57E-02 7.88E-03 | U {3.90E-02
At J10DK8 | 11/2/2005| 2.1E-01 [U| 2.1E-01 |1.82E+00|U | 3.3E+00 | 4.4E-02 4.4E-02 | 4.1E-02 |U | 4.1E-02 | 1.2E-01 1.2E-01
A2 J10DK9 | 11/2/2005| 2.1E-01 (U] 2.1E-01 [1.45E+00 3.2E+00| 4.4E-02 |{U | 4.4E-02 | 3.8E-02 | U | 3.8E-02 | 8.9E-02 | U [ 8.9E-02
A4 J10DL1 [10/27/2005| 2.1E-01 |U [ 2.1E-01 |-5.04E-01|U | 3.6E+00 | 4.28E-01 4.1E-02 | 3.4E-02 | U | 3.4E-02 | 2.37E-01 8.6E-02
B5 J10DL2 [10/27/2005| 2.5E-01 2.0E-01 [-1.16E+00| U | 3.4E+00 [ 2.08E+00 4.9E-02 | 3.4E-02 | U | 3.4E-02 | 8.16E-01 1.6E-01 |
B6 J10DL3 [10/27/2005| 2.9E-01 2.1E-01 [-2.00E+00] U | 3.6E+00 | 4.69E+00 6.6E-02 | 4.4E-02 | U | 4.4E-02 |2.62E+00 1.4E-01
B7 J10DL4 [10/27/2005| 2.3E-01 2.1E-01 |-2.63E+00| U | 3.4E+00 | 4.0E-02 |U | 4.0E-02 | 4.2E-02 |U | 4.2E-02 | 1.3E-01 |U | 1.3E-01
B8 J10DL5 |10/27/2005| 2.5E-01 2.0E-01 [-1.20E+00| U | 2.2E+00 | 5.4E-02 4.4E-02 | 4.1E-02 |U | 4.1E-02 | 1.1E-01 |U | 1.1E-O1
C9 J10DL6 | 11/2/2005§ 2.1E-01 2.1E-01 | 9.95E-01 | U | 3.5E+00 | 6.16E-01 4.8E-02 | 3.9E-02 U | 3.9E-02 | 3.65E-01 1.1E-01
c10 J10DL7 |10/26/2005] 2.1E-01 |U| 2.1E-01 [-2.52E+00| U | 3.6E+00 | 3.6E-02 |U | 3.6E-02 | 3.4E-02 |U | 3.4E-02 | 1.2E-01 (U | 1.2E-01
C1 J10DL8 |10/26/2005{ 2.3E-01 2.0E-01 [-1.52E+00] U | 3.5E+00 | 1.17E+00 5.8E-02 | 6.8E-02 | U | 6.8E-02 | 9.36E-01 1.1E-01
C2 J10DL9 |10/26/2005{ 3.1E-01 2.1E-01 |-2.51E+00| U | 3.7E+00 | 2.52E-01 4.6E-02 | 4.7E-02 (U | 4.7E-02 | 1.5E-01 | U | 1.5E-01
D3 J10DMO [10/25/2005| 2.2E-01 2.0E-01 [1.80E+00|U | 3.3E+00 | 4.3E-02 |U | 4.3E-02 | 4.9E-02 (U | 4.9E-02 | 1.5E-01 | U | 1.5E-01
D4 J10DM1 [10/25/2005| 2.0E-01 |U| 2.0E-01 |-5.00E-01 3.5E+00 | 9.0E-02 4.8E-02 | 4.5E-02 (U | 4.5E-02 | 1.2E-01 | U | 1.2E-01
D5 J10DM2 [10/25/2005| 2.4E-01 2.0E-01 | 7.42E-01 |U | 3.1E+00 | 4.4E-02 3.9E-02 | 4.9E-02 |U [ 4.9E-02 | 1.1E-01 |U | 1.1E-O01
D6 J10DM3 [10/25/2005{ 3.0E-01 2.0E-01 [1.63E+00|U | 3.4E+00 | 3.4E-02 |U | 3.4E-02 | 3.1E-02 |U | 3.1E-02 | 1.2E-01 | U | 1.2E-01
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Table A-3. 116-K-2 (West End) Shallow Zone Cleanup Verification Data. (2 Pages)
Sampling HEIS Sample Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
Area | Number | Date pCilg |a| MDA | pcilg [@| MDA | pcCilg [Q| MDA | pCilg |Q| MDA
A3 J10DLO | 11/2/2005 | 1.5E-01 |U| 1.5E-01 |-5.04E-01|U | 3.8E+00 0 U | 3.2E-01 | 9.0E-02 |U | 1.5E-01
Duplicate ofl J10DM4 | 11/2/2005 | 1.1E-01 |U|1.1E-01 [-1.83E+00{U|3.9E+00| 0  [U|2.8E-01 1.36E-01|U | 1.1E-01
ﬁ%‘gfg J10F85 | 11/2/2005 | 6.80E-03 |U |5.04E-02|6.59E+00 | U [9.34E+00| 0.00E+00 | U |5.18E-02|6.11E-02| U |1.29E-01
A1 J10DK8 |11/2/2005 | 1.4E-01 [U| 1.4E-01 |-1.04E+00| U | 3.7E+00 0 U | 8.1E-01 |1.54E-01 1.4E-01
A2 J10DK9 |[11/2/2005 | 1.4E-01 |U| 1.4E-01 |-1.11E+00| U | 3.7E+00 | 3.5E-02 |U | 2.7E-01 |1.24E-01| U | 1.4E-01
A4 J10DL1 [10/27/2005| 1.1E-01 |U| 1.1E-01 |-3.94E-01|U | 3.6E+00 0 U | 1.3E-01 [3.74E-01| | 1.1E-01
B5 J10DL2 |10/27/2005( 1.3E-01 |U| 1.3E-01 |2.07E+00|U | 3.6E+00 0 U | 2.5E-01 [2.85E-01 1.3E-01
B6 J10DL3 |10/27/2005| 2.95E-01 1.5E-01 |4.22E+00| |[3.4E+00| 3.6E-02 |U|2.7E-01 |2.71E-01| |2.95E-01
B7 J10DL4 [10/27/2005| 1.5E-01 |U| 1.5E-01 |2.10E+00|U | 3.8E+00 0 U | 2.6E-01 | 9.9E-02 | U | 1.5E-01
B8 J10DL5 [10/27/2005| 1.3E-01 |U| 1.3E-01 [1.27E+00|U | 3.5E+00 0 U | 3.6E-01 [1.57E-01| U | 1.3E-01
c9 J10DL6 |[11/2/2005| 1.3E-01 |U| 1.3E-01 |2.25E-01 |U | 3.7E+00 0 U | 2.3E-01 [2.40E-01| | 1.3E-01
c10 J10DL7 [10/26/2005| 1.3E-01 |U| 1.3E-01 | 7.6E-02 |U|3.2E+00 0 U | 1.86-01 |-3.5E-02 | U | 1.3E-01
c1 J10DL8 |10/26/2005| 2.99E-01 1.6E-01 |5.03E+00| |3.5E+00 0 U | 2.4E-01 | 3.6E-02 | U |2.99E-01
c2 J10DL9 [10/26/2005| 1.5E-01 |U| 1.5E-01 |1.87E+00|U | 3.2E+00 0 U | 2.4E-01 | 2.E-03 |U | 1.5E-01
D3 J10DMO [10/25/2005| 1.5E-01 |U| 1.5E-01 | 9.08E-01 | U | 3.6E+00 0 U | 2.9E-01 |3.20E-01 1.5E-01
D4 J10DM1 [10/25/2005| 1.4E-01 [U| 1.4E-01 |3.50E-01 |U|4.3E+00 | 1.13E-01 | U | 2.2E-01 [1.09E-01| U | 1.4E-01
D5 J10DM2 [10/25/2005| 1.7E-01 |U| 1.7E-01 [1.14E+00|U | 4.3E+00 0 U | 2.6E-01 [1.16E-01| U | 1.7E-01
D6 J10DM3 [10/25/2005| 1.1E-01 |U| 1.1E-01 |1.18E+00|U | 4.1E+00 0 U | 3.4E-01 [1.00E-01| U | 1.1E-01
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Table A-4. 116-K-2 (West End) Deep Zone Cleanup Verification Data. (2 Pages)

Sampling HEIS Sample Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152
Area | Number | Date mg/kg |Q| PaL | pcilg |@| MDA | pcilg [Q| MDA | pcilg (@ MDA | pcilg [Q| MDA
D10 J10CW7 {10/18/2005] 9.7E-01 2.1E-01 |1.08E+00|U | 2.4E+00 | 2.18E+02 4.0E-01 |6.68E+00 1.5E-01 |1.94E+02 1.1E+00

D3$g%mv\?7of J10CX6 (10/18/2005| 2.0E+00 2.0E-01 (1.71E+00| U | 2.4E+00 | 1.09E+02 3.0E-01 [3.45E+00 1.3E-01 [1.02E+02 8.6E-01

J?glclztv% J10CX7 [10/18/2005| 7.50E-01 3.50E-01| 5.59E-01 | U |8.01E-01 [ 1.22E+02 1.13E-01}4.30E+00( |5.10E-02|1.13E+02 3.11E-01
Al J10CV8 [10/11/2005| 2.1E+00 2.0E-01 | 4.87E-01 | U | 4.2E+00 | 3.77E+01 2.4E-01 |[4.71E+00 1.1E-01 |4.65E+01 6.4E-01
A2 J10CV9 [10/11/2005| 1.2E+00 2.0E-01 [-1.24E+00 4.3E+00 | 1.57E+01 1.9E-01 [1.78E+00 8.7E-02 |1.68E+01 6.4E-01
A3 J10CWO0 |10/11/2005| 2.0E+00 2.1E-01 |-2.19E+00 4.0E+00 | 1.13E+02 3.9E-01 |4.85E+00 1.5E-01 |9.00E+01 1.0E+00
B4 J10CW1 |10/12/2005| 9.3E-01 2.0E-01 |-7.82E-01 2.5E+00 | 9.48E-01 4.4E-02 | 7.7E-02 |U | 7.7E-02 |1.42E+00 1.3E-01
B5 J10CW2 |10/12/2005| 1.2E+00 2.0E-01 | 5.52E-01 2.2E+00 | 2.71E+01 1.9E-01 [1.54E+00 9.3E-02 [1.93E+01 3.3E-01
B6 J10CW3 |10/12/2005| 2.2E+00 2.0E-01 {1.56E+00 2.2E+00 | 8.87E+01 2.1E-01 [7.53E+00 9.6E-02 |3.70E+01 6.5E-01
Cc7 J10CW4 |10/17/2005| 3.6E+00 2.0E-01 |4.62E+00 2.3E+00 | 1.11E+02 3.4E-01 |9.62E+00 1.8E-01 |1.24E+02 8.8E-01
C8 J10CW5 |10/17/2005| 2.0E-01 |U| 2.0E-01 |-5.13E-01|U | 2.4E+00 | 1.21E+00 4.3E-02 (4.40E-02 3.1E-02 | 1.15E+00 9.9E-02
C9 J10CW6 |10/17/2005| 1.7E+00 2.1E-01 [1.33E+00| U |[2.3E+00 | 2.2E-02 |U| 2.2E-01 | 3.7E-02 |U | 3.7E-02 | 6.0E-02 | U [ 6.0E-02
D1 J10CWS8 |10/18/2005| 1.1E+00 2.1E-01 | 8.21E-01 | U | 2.4E+00 | 4.64E+01 2.4E-01 [2.01E+00 1.2E-01 |6.93E+01 5.0E-01
D2 J10CW9 |10/18/2005] 4.6E+00 2.0E-01 |1.48E+00| U | 2.3E+00 | 2.61E+02 2.7E-01 |6.80E+00 1.5E-01 |1.51E+02 1.2E+00
E3 J10CX0 {10/18/2005| 2.2E+00 2.0E-01 [ 2.34E-01 | U | 2.3E+00 | 1.73E+02 4.1E-01 [4.38E+00 1.5E-01 |5.56E+01 1.1E+00
E4 J10CX1 [10/18/2005| 1.0E+00 2.0E-01 | 4.7E-02 |U|2.3E+00 | 1.12E+00 4.0E-02 | 3.6E-02 | U | 3.6E-02 | 9.15E-01 1.4E-01
E5 J10CX2 [10/24/2005( 1.7E+00 2.0E-01 [1.02E+00| U | 3.5E+00 | 4.63E+01 1.4E-01 [6.15E-01 7.6E-02 |1.79E+01 5.7E-01
F6 J10CX3 [10/24/2005( 4.3E+00 2.0E-01 |3.66E+00| U | 5.0E+00 | 2.32E+02 5.7E-01 |5.09E+00 2.1E-01 [1.61E+02 1.5E+00
F7 J10CX4 (10/24/2005| 1.7E+00 2.0E-01 (1.48E+00|U | 3.1E+00 | 4.12E+01 1.6E-01 |6.18E-01 7.1E-02 |2.41E+01 3.5E-01
F8 J10CX5 [10/24/2005( 2.3E+00 2.0E-01 | 8.19E-01 3.2E+00 | 1.63E+02 1.7E-01 3.87E-01 5.3E-02 |1.52E+01 4.7E-01
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Table A-4. 116-K-2 (West End) Deep Zone Cleanup Verification Data. (2 Pages)

Sampling HEIS Sample Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
Area . | Number | Date pCilg |Q| MDA | pcilg [@| MDA | pcilg |Q| MDA | pCilg |Q| MDA
D10 | JIOCW7 [10/18/2005| 1.80E+01 | | 5.8E-01 [4.80E+02| |[4.0E+00|4.33E+00| |2.8E-01 [3.27E+00| | 2.6E-01

Dupleale of| J10CX6 |10/18/2005| 1.00E+01 | | 5.2E-01 [5.30E402| |39E+00|5.47E400 | | 1.8E-01 [5.38E+00] | 2.3E-01

J?glci:tv% J10CX7 [10/18/2005| 1.09E+01 | [1.91E-01|5.28E+02| |5.73E+00| 7.33E+00 | [1.25E-01|4.30E+00{ [1.39E-01
A1 J10CVv8 [10/11/2005| 4.75E+00 | | 4.1E-01 [3.93E+02| |5.6E+00|2.67E+00| | 3.2E-01 [2.48E+00| | 2.2E-01
A2 J1ocve [10/11/2005) 1.59E+00 | | 3.2E-01 |1.92E+02| |4.1E+00 | 4.62E-01 2.7E-01 {4.27E+00| | 2.1E-01
A3 J10CWO [10/11/2005| 9.45E+00 | | 5.5E-01 |5.88E+02| |6.7E+00 |3.81E+00 | |[2.9E-01 [3.93E+00 | 2.2E-01
B4 J10CW1 [10/12/2005| 1.2E-01 |U | 1.2E-01 |2.16E+01| .| 3.5E+00 0 U | 3.7E-01 |8.24E-01| | 2.9E-01
B5 J10CcW2 [10/12/2005| 2.21E+00 | | 3.2E-01 |2.43E+02| |4.4E+00 | 1.43E+00 | |2.8E-01 [2.19E+00| | 2.8E-01
B6 J10CW3 [10/12/2005| 3.45E+00 | | 3.0E-01 [7.39E+02| |7.5E+00|1.71E+00 | |4.2E-01 [1.88E+00( | 2.8E-01
c7 J10CW4 [10/17/2005| 1.03E+01 | | 6.2E-01 |1.57E+03| | 4.4E+00 | 1.34E+01 2.6E-01 [2.01E+01| | 3.1E-01
c8 J10CW5 [10/17/2005| 1.4E-01 |U| 1.4E-01 [9.10E+00| |4.2E+00| 8.8E-02 |U | 3.4E-01 |[1.44E+00| | 2.8E-01
c9 J10CWe6 [10/17/2005| 7.3E-02 |U| 7.3E-02 |4.49E+02| |3.9E+00 |3.82E+00| |3.3E-01 [2.79E+00| | 2.5E-01
D1 J1ocws [10/18/2005| 5.67E+00 | | 4.6E-01 {5.15E+02| |3.6E+00 |2.56E+00 | | 3.8E-01 [1.14E+00| | 2.5E-01
D2 J10CW9 [10/18/2005| 1.48E+01 | | 5.6E-01 |1.11E+03| |3.8E+00 |7.28E+00 | | 3.3E-01 |6.62E+00( | 2.7E-01
E3 J10CX0 [10/18/2005( 5.07E+00 | | 5.3E-01 |6.69E+02| |3.4E+00|2.60E+00| | 1.9E-01 [5.68E+00| | 2.4E-01
E4 J10CX1 [10/18/2005 1.2E-01 |U| 1.2E-01 |6.88E+00| |[3.7E+00 | 1.71E-01 3.3E-01 |4.57E+00| | 2.5E-01
E5 J10CX2 [10/24/2005| 1.66E+00 | | 3.0E-01 [1.56E+02| [5.1E+00|1.10E+00| | 3.5E-01 [4.24E+00| | 2.0E-01
F6 J10CX3 [10/24/2005| 1.57E+01 | | 8.2E-01 [1.17E+03| |9.8E+00 | 1.11E+01 3.3E-01 [8.41E+00| | 2.0E-01
F7 J10CX4 |10/24/2005| 2.38E+00 | | 2.7E-01 [1.36E+02| |[3.7E+00|1.11E+00| |3.7E-01 [2.81E+00| | 2.3E-01
F8 J10CX5 [10/24/2005| 1.30E+00 | | 2.1E-01 |8.89E+01| |4.0E+00 | 6.50E-01 4.1E-01 |4.82E+00| | 2.7E-01
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Table A-1. 116-K-2 Overburden Cleanup Verification Data.

Sampling HEIS Sample |Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152
Area | Number | Date mgkg |Q| PaL | pcilg |@| MDA | pcilg |Q| MDA | pcilg [@| MDA | pciig |Q| MDA
B8 J10MO7 [11/15/2005| 3.0E-01 2.2E-01 |-1.37E+00| U | 2.4E+00 | 4.3E-02 |U | 4.3E-02 | 4.7E-02 U | 4.7E-02 | 9.7E-02 |U | 9.7E-02

D‘jﬁ'&"ﬁg@“ J10MO8 |11/15/2005| 2.6E-01 | |2.2E-01 |-6.04E-01|U|2.4E+00 | 3.2E-02 |U | 3.2E-02 | 2.9E-02 | U | 2.9E-02 | 1.2E-01 |U | 1.2E-01

ﬁ%','\tﬂg; J10M09 |11/15/2005| 3.50E-01 |U [3.50E-01(-7.93E-02| U |7.92E-01| 6.76E-03 | U |1.99E-02[-3.73E-04| U [1.97E-02| 4.84E-03 | U |4.61E-02
A1 J10MO0O [11/14/2005( 2.1E-01 |U|2.1E-01 |-1.06E+00[ U | 2.4E+00 | 1.01E-01 3.9E-02 | 3.86-02 [ U | 3.8E-02 | 2.57E-01 8.0E-02
A2 J10MO1 [11/14/2005| 2.6E-01 2.2E-01 |-3.78E-01| U | 2.2E+00 | 2.6E-02 |U | 2.6E-02 | 2.6E-02 U | 2.6E-02 | 8.1E-02 | U | 8.1E-02
A3 J10MO02 [11/14/2005| 2.1E-01 |U| 2.1E-01 |-1.08E+00| U | 2.4E+00 | 1.30E-01 4.96-02 | 3.98-02 | U [ 3.9E-02 | 1.64E-01 7.8E-02
A4 J10MO3 [11/14/2005| 2.2E-01 |U| 2.2E-01 |-2.58E-01|U|2.3E+00 | 4.1E-02 |U [ 4.1E-02 | 3.9E-02 |U | 3.9E-02 | 1.1E-01 |U | 1.1E-01
B5 J10M04 [11/14/2005| 2.7E-01 2.2E-01 [2.13E+00| U | 2.2E+00 | 1.08E-01 3.8E-02 | 3.8E-02 | U | 3.8E-02 | 2.34E-01 8.0E-02
B6 J10MO5 [11/14/2005| 3.4E-01 2.1E-01 |1.74E+00|U | 2.3E+00 | 3.0E-02 |U | 3.0E-02 | 3.2E-02 | U | 3.2E-02 | 9.6E-02 | U | 9.6E-02
B7 J10M06 [11/14/2005| 2.7E-01 2.2E-01 |-5.45E-01|U | 2.4E+00 | 4.4E-02 |U| 4.4E-02 | 4.7E-02 [U | 4.7E-02 | 1.3E-01 | U | 1.3E-01

Sampling HEIS Sample Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
Area | Number | Date pCilg [Q| MDA | pcilg |Q| MDA pCi/g |Q| MDA | pCilg Q| MDA
B8 J10Mo7 [11/15/2005( 1.6E-01 |U| 1.6E-01 | 1.15E-01 |U | 3.2E+00 0 U | 2.96-01 [-3.1E-02 | U | 2.6E-01

Djﬁgﬁg’?m J10Mo8 [11/15/2005| 1.1E-01 |U| 1.1E-01 | 8.42E-01 | U | 3.4E+00 | 1.20E-01 | U | 4.6E-01 |-6.8E-02 [ U | 2.2E-01

ﬁ%g; J10M09 [11/15/2005| -1.90E-02 | U |6.46E-02|-1.46E+00| U |6.89E+00| 0.00E+00 | U |4.17E-02|-3.37E-02{ U [9.76E-02
A1 J10M0O [11/14/2005( 1.2E-01 |U| 1.2E-01 |9.24E-01 | U | 4.5E+00 0 U | 3.46-01 [-3.2E-02 | U | 2.3E-01
A2 J10MO1 [11/14/2005( 8.3E-02 |U| 8.3E-02 | 4.49E-01 |U | 2.9E+00 0 U | 2.6e-01 | 8.36-02 | U | 2.6E-01
A3 J1oMo2 [11/14/2005| 1.3E-01 |U| 1.3E-01 | 7.06E-01 |U|4.5E+00 | 3.1E-02 |U | 2.4E-01 |1.70E-01|U | 1.8E-01
A4 J10MO3 [11/14/2005| 1.4E-01 |U| 1.4E-01 [-5.94E-01|U | 2.9E+00 0 u| 3.1E-01 |-3.1E-02| U | 2.7E-01
B5 J10M04 [11/14/2005| 1.2E-01 |U| 1.2E-01 [9.75E-01 |U|2.9E+00 0 u|2.1E-01 | -7.E-03 | U | 2.4E-01
B6 J10M05 {11/14/2005| 1.1E-01 |U] 1.1E-01 [-5.54E-01| U | 3.3E+00 0 U|2.1E-01 | -3.E-08 |U | 2.0E-01
B7 J10Mo6 [11/14/2005| 1.5E-01 |U| 1.5E-01 |2.99E-01 |U|3.6E+00 | 4.4E-02 |U | 3.4E-01 | 2.5E-02 U | 2.7E-01
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B1.0 DATA QUALITY ASSESSMENT FOR THE 116-K-2 WASTE SITE

B1.1 OVERVIEW

The data quality assessment (DQA) completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.
The DQA includes a review of the field logbook information (BHI 2005a, 2005b, 2005c)
to verify sample location, date, and time. It also involves the scientific and statistical
evaluation of the data to determine if they are of the right type, quality, and quantity to
support their intended use for closeout decisions (EPA 2000).

This DQA was performed in accordance with WCH-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the 100 Area
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2005a). 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 100 Area
(RDR/RAWP) (DOE-RL 2005b).

Prior to performing statistical tests, the field logbooks (BHI 2005a, 2005b, 2005c),
sample designs (Appendix C), and sample analytical data are evaluated. A portion of
the cleanup verification sample analytical data are validated for compliance
requirements (DOE-RL 2005a). Data evaluation is performed to determine if the
laboratory carried out all steps required by the SAP and the laboratory contract
governing the conduct of analysis and reporting of the data. This evaluation also
examines the available laboratory data to determine if an analyte is 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
analyses are performed on the adjusted raw analytical data (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.

For the 116-K-2 site, 66 samples in 18 sample delivery groups (SDGs) have been

evaluated in the following sections.

B1.2 LABORATORY QUALITY 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
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appropriate, for the analytical method at a rate of 1 per SDG, or 1 in 20, whichever is
more frequent. Laboratory internal QC checks include the following:

e 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.

e Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest (matrix spike/matrix spike duplicate [MS/MSD]) is 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).

e Analytical Precision. Separate aliquots removed from the same sample container
(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 and methodology.

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

B1.3 DATA VALIDATION

After sampling was completed, all of the fixed-base laboratory data from SDG H3328
were validated by a third-party validator to Level C per WCH-EE-01, Procedure 2.5,
"Data Package Validation Process." Level C validation procedures are specified in Data
Validation Procedure for Radiochemical Analysis (BHI 2000b) and Data Validation
Procedure for Chemical Analysis (BHI 2000a).

Use of Level C validation procedures was included in the review of the following items,
as appropriate, for each analytical method:

e Sample holding times
e Method blanks
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MS/MSD recovery

Surrogate recovery

Sample replicates

Associated batch laboratory control sample results

Data package completeness

Achievement of required (or contractual) detection limits (RDLs).

Data flagged by the validator as estimated (i.e., "J") indicate that the associated
concentration is an estimate, but that the data may be used for decision-making
purposes. Data flagged as below detection limits (i.e., "U") indicate the contaminant
was analyzed for but not detected, and the concentration is below the minimum
detectable activity (MDA) for radionuclides or the practical quantitation limit (PQL)
(i.e., reporting limit) for nonradionuclides. For nonradionuclides, nondetects are
reported at the PQL. For radionuclides, nondetects report the actual value obtained
from analysis (positive or negative but less than the MDA) except for limited analyses
where no value can be calculated. In these cases, the MDA is reported. This situation
is applicable for sample results that are below detection limits. All other validated
results are considered to be accurate within the standard errors associated with the
methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and RDLs pursuant to the SAP (DOE-RL 2005a). The organization
performing the data validation reported that, of the data given formal validation, the
laboratory met the standards for 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 validated SDG H3328 contains six samples (JO3JW3, JO3W34, JO3JW5, JO3JW?7,
JO3JWS8, and JO3JW9). A summary of deficiencies noted during validation follows.

¢ Radionuclides. The validation DQA noted no major deficiencies.

Sample number JOBW34, in SDG 3328, had errors in the quantitation of carbon-14 and
nickel-63. The sample was rerun for those two results only. The validator qualified the
carbon-14 and nickel-63 results with a “J” as estimated values. Data qualified with a “J”
are useable for decision-making purposes.

e Nonradionuclides. The validation DQA noted no major or minor deficiencies.

B1.4 LABORATORY DATA EVALUATION

The following paragraphs include the results of the data evaluation of 18 verification
sample SDGs.
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The context for assessing the data includes evaluating the sample data using the
statistical methodology of the SAP (DOE-RL 2005a) (included in the calculation briefs in
Appendix C) and a comparison of analytical results to the parameters as specified in the
SAP. This section summarizes the results of the comparison and presents an
evaluation of the affected data.

MAJOR DEFICIENCIES

Any data anomaly that causes final data to be qualified as rejected is considered a
major deficiency. The project has identified one major deficiency in the 116-K-2 data
set. The hexavalent chromium result for sample JO3JX1 has been qualified, by the
project, with an “R” as rejected data. Sample JO3JX1 is the only sample in SDG
W04740. The sample was non-detect for hexavalent chromium, the MDLs were not
met, and the associated MS(s) had zero recovery. JO3JX1 was a split sample, sentto a
separate laboratory from the rest of the data. The primary sample and its duplicate are
not affected by the JO3JX1 result. No other major deficiencies were found in the 116-K-
2 data set.

MINOR DEFICIENCIES

Sample Holding Times. All of the method-specific holding times were met for all
samples in the 116-K-2 data set.

Method Blanks. The method blank is used to evaluate false-positive results in samples
due to contamination during handling at the laboratory.

Radionuclides. In the radionuclide analyses, low-level positive results were observed
in several SDGs. Most radiological analytical techniques are counting methods. Due to
the nature of this type of analysis, positive, but insignificant, results are not uncommon
in the method blank and are not considered contamination.

Nonradionuclides. No analytes were reported in the nonradiological method blanks
associated with 116-K-2.

MS/MSDs Recoveries. Recovery of spiked analytes in the MS/MSD pair is used to
evaluate method efficiency and the effect of the matrix on an environmental sample.

Radionuclides. All MS/MSD recoveries for radionuclide analytes were within
- acceptance criteria.

Nonradionuclides. In SDG J00004, the MS/MSD pair for hexavalent chromium had
low recoveries (49% and 60%, respectively). The laboratory control sample had good
recovery, indicating that the analytical instrumentation was in good operating condition.
It is not uncommon to see reactive species, such as hexavalent chromium, react with
the sample media and give a low response in the MS/MSD pair. This conclusion is
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supported by the similarly low recovery in both the MS and the MSD. Low recoveries in
the MS/MSD pair may be cause to consider the data estimated. However, the data
remain usable for decision-making purposes.

RDL Comparison. Reported analytical detection levels for nondetected analytes were
compared to the RDLs specified in the SAP (DOE-RL 2005a). When detected results
were obtained, evaluation of detection limits was not performed. The data validation
and supplemental data evaluation noted any analyses in which the detection limit (MDA
or PQL) was above the SAP RDLs for nondetected analytes.

Radionuclides. All of the reported MDAs are sufficiently low for decision-making
purposes. All values meet the site cleanup criteria as demonstrated in the calculation
briefs (Appendix C) and discussed in this cleanup verification package.

Nonradionuclides. All of the reported method detection limits are less than applicable
remedial action goals (RAGs), and the data are of sufficient quality for decision-making
purposes.

Precision and Accuracy Evaluation. Analytical accuracy and precision were
evaluated by examination of the RPD of the main and duplicate samples. Only the
contaminants of concern (COCs) detected at five times the detection limit (or greater)
are used for data analysis with respect to accuracy and precision.

Radionuclides. In SDG H3256, the RPD for the duplicate analysis of sample JO3DO1
for uranium-233/234 is slightly above acceptance criteria at 35.0%. In SDG K0010, the
RPD for the duplicate analysis of sample J103CO0 for nickel-63 is 93%. In SDG JO0004,
the RPD for the duplicate analysis of plutonium-238 is slightly above acceptance criteria
at 35.5%. ‘

Nonradionuclides. The RPD for the duplicate analysis of sample JO3JW2 for
hexavalent chromium in SDG 3250 is above acceptance criteria at 44.3%. The RPD for
the duplicate analysis of sample JO3JXO for hexavalent chromium in SDG 3256 is
above criteria at 39.5%.

Duplicates are produced using field-collected materials. The natural heterogeneity of
these materials adds to elevated RPDs, such as those listed above. This variability is
expected and does not indicate a problem with the analytical system. RPDs of analytes
detected at low concentrations (less than five times the detection limit) are also not
considered to be indicative of the analytical system performance. The data are useable
for decision-making purposes.

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 listed in the
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field logbook (BHI 2005b, 2005¢) are summarized in Table B-1. All main and QA/QC
sample results are presented in Appendix A.

Table B-1. Summary of Field Quality Control Samples.

Sample Area Main Sample Duplicate Split
B7 (East Shallow
Zone) JO3JW8 JO3JW9 J03JX1
B6 (East Deep Zone) J03D02 JO3D03 J03D04
A3 (West Shallow
Zone) J10DLO J10DM4 J10F85
D10 (West Deep
Zone) J10CW7 J10CX6 J10CX7
B8 (Overburden) J10MO7 J10M08 J10M09

Field 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
above five times the detection limits for both the main and duplicate samples are
compared. The 95% upper confidence limit (UCL) calculation briefs in Appendix C
provide details on duplicate pair evaluation and RPD calculation. The data are suitable
for the intended purpose of cleanup verification.

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 above five times the contractual RDL for
both the main and split sample were compared. The 95% UCL calculation briefs in
Appendix C provide details on split pair RPD calculation. These resuits are typical of
the heterogeneity found in the sample matrices and do not indicate a problem with
either of the laboratory’s analytical systems.

B1.6 SUITABILITY OF DATA
The DQA for the 116-K-2 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, except the hexavalent chromium result in sample
JO3JX1, were found to be acceptable for decision-making purposes.
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 MORBIDITY
0 3 3 Current 3 Base ?  Parameter
Parameter 2

B-1 * Dose conversion factors for inhalation, mrem/pCi: 8 8 2
B-1 3 C-14 3 2.090E-06 * 2.090E-06 ® DCF2( 1)
B-1 * Cs-137+D * 3.190E-05 * 3.190E-05 * DCF2( 2)
B-1 3 Eu-152 3 2.210E-04 * 2.210E-04 * DCF2( 3)
B-1 * Gd-152 3 2.430E-01 ® 2.430E-01 * DCF2( 5)
B-1 * Ni-63 3 6.290E-06 * 6.290E-06 * DCF2( &)
B-1 * Sr-90+D s 1.308E-03 * 1.300E-03 * DCF2( 7)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 8 B 3
D-1 3 C-14 3 2.090E-06 * 2.090E-06 * DCF3( 1)
D-1 3 Cs-137+D 3 5.000E-05 ? 5.000E-05 3 DCF3( 2)
D-1 3 Eu-152 * 6.480E-06 ® 6.480E-06 * DCF3( 3)
D-1 2 Gd-152 2 1.610E-04 ?* 1.610E-04 2* DCF3( 5)
D-1 * Ni-63 3 5.770E-07 ® 5.770E-07 2* DCF3( 6)
D-1 2 Sr-90+D * 1.528E-04 ® 1.420E-04 * DCF3( 7)

3 3 3 3
D~34 * Food transfer factors: : : 2
D-34 * C-14 , plant/soil concentration ratio, dimensionless * 5.500E+00 * 5.500E+00 * RTF( 1,1)
D-34 * C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.100E-02 * 3.100E-02 * RTF( 1,2)
D-34 * C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.200E-02 ® 1.200E-02 * RTF( 1,3)
D_34 3 3 3 3
D-34 * Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 ®* RTF( 2,1)
D-34 * Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 3.000E-02 * 3.000E-02 * RTF( 2,2)
D-34 * Cs-137+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 8.000E-03 * 8.000E-03 * RTF( 2,3)
D-34 3 g 3 3 3
D-34 ® Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ? 2.500E-03 * RTF( 3,1)
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 ? 2.000E-03 ® RTF( 3,2)
D-34 3 Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-05 ? 5.000E-05 ® RTF( 3,3)
D,34 3 3 3 3
D-34 ? Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ?* 2.500E-03 ?* RTF( 5,1)
D-34 ? Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 2.000E-03 ?* 2.000E-03 ® RTF( 5,2)
D-34 ?* Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 ® RTF( 5,3)
D_34 3 3 3 3
D-34 ? Ni-63 , plant/scil concentration ratio, dimensionless 3 5.000E-02 * 5.000E-02 * RTF( 6,1)
D-34 ® Ni-63 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-03 * 5.000E-03 * RTF( 6,2)
D-34 3 Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-02 * 2.000E-02 * RTF( 6,3)
D_34 3 3 3 3
D-34 3 Sxr-90+D , plant/soil concentration ratio, dimensionless 3 3.000E-01 3 3.000E-01 3 RTF( 7,1)
D-34 3 Sxr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000E-03 * 8.000E-03 3 RTF( 7,2)
D-34 * Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 * 2.000E-03 * RTF( 7,3)

3 3 3 3
D-5 3 Biocaccumulation factors, fresh water, L/kg: 9 9 2
D-5 3 C-14 , fish 2 5.000E+04 * 5.000E+04 * BIOFAC( 1,1)
D-5 3 C-14 , crustacea and mollusks * 9.100E+03 3 9.100E+03 * BIOFAC( 1,2)
D,S 3 3 3 3
D-5 3 Cs-137+D , fish 3 2.000E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 3 Cs-137+D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 * BIOFAC( 2,2)
D,S 3 3 3 3
D-5 * Eu-152 , fish 3 5.000E+01 * 5.000E+01 * BIOFAC( 3,1)
D-5 3 EBu-152 , crustacea and mollusks * 1.000E+03 3 1.000E+03 * BIOFAC( 3,2)
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Parameter

3 3
3 3
D-5 ° Gd-152 , fish * 2.500E+01 * 2.500E+01 ® BIOFAC( 5,1)
D-5 °* Gd-152 , crustacea and mollusks > 1.000E+03 * 1.000E+03 ?* BIOFAC( 5,2)
D_5 3 3 3 3
D-5 * Ni-63 , fish 3 1.000E+02 * 1.000E+02 * BIOFAC( 6,1)
D-5 2 Ni-63 , crustacea and mollusks > 1.000E+02 * 1.000E+02 ® BIOFAC( 6,2)
D-5 3 3 3 3
D-5 3 Sr-90+D , fish * 6.000E+01 * 6.000E+01 * BIOFAC( 7,1)
D-5 3 Sr-90+D , crustacea and mollusks > 1.000E+02 * 1.000E+02 * BIOFAC( 7,2)
IIIIIIIIfIT I TITeITIIITTIITIqTiITITaTITITeTTIaeIarIqreIeearrTeeinaredsrsssrisrisressessessesisssseasssesrss

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD
Site-Specific Parameter Summary
g 9 User g 2 Used by RESRAD * Parameter
* (If different from user input) 3 Name

RO11l ® Area of contaminated zone (m**2) 3 1.779E+04 * 1.000E+04 3 --- * AREA
RO11 * Thickness of contaminated zone (m) > 4.600E+00 * 2.000E+00 * coo 3 THICKO
RO11 * Length parallel to aquifer flow (m) 2.920E+02 * 1.000E+02 2 c== * LCZPAQ
RO1l * Basic radiation dose limit (mrem/yr) > 1.500E+01 3 3.000E+01 3 SR * BRDL
RO11 * Time since placement of material (yr) 3> 0.000E+00 * 0.000E+00 3 oo 2 TI
RO11 * Times for calculations (yr) 3> 1.000E+00 * 1.000E+00 ? soo 2 T( 2)
RO11 * Times for calculations (yr) 3 3.000E+00 * 3.000E+00 3 --- T 3)
R011 * Times for calculations (yr) > 1.300E+01 3* 1.000E+01 3 o= 2 T( 4)
R011 * Times for calculations (yr) > 3.000E+01 * 3.000E+01 ? o= 2 T( 8)
R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 3 == 2 T( 6)
RO11 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 3 L 2 T( 7)
R011 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 3 cwo 3 T( 8)
RO11 * Times for calculations (yr) * not used * 0.000E+00 * S0 2 T(9)
RO11 * Times for calculations (yr) > not used * 0.000E+00 ? oos 2 T(10)

3 3 3 3 3
RO12 3 Initial principal radionuclide (pCi/g) C-14 > 7.000E-01 * 0.000E+00 2 - 3 81( 1)
R012 ? Initial principal radionuclide (pCi/g): Cs-137 * 5.600E-01 * 0.000E+00 3 --- 3 81( 2)
R012 ? Initial principal radionuclide (pCi/g) Eu-152 * 1.530E-01 3 0.000E+00 3 --- 3 81( 3)
R012 * Initial principal radionuclide (pCi/g) Ni-&3 3 3.560E+00 * 0.000E+00 3 --- 3 81( 6)
R012 ? Initial principal radionuclide (pCi/g): Sr-90 > 1.430E-01 * 0.000E+00 3 --- 381( 7)
R012 ? Concentration in groundwater (pCi/L): C-14 * not used ? 0.000E+00 3 --- 2 wWl( 1)
R012 * Concentration in groundwater (pCi/L): C€s-137 * not used * 0.000E+00 * Coo 3 W1( 2)
RO12 * Concentration in groundwater (pCi/L): Eu-152 * not used * 0.000E+00 ? --- 3 W1( 3)
RO12 * Concentration in groundwater (pCi/L): Ni-63 * not used * 0.000E+00 ?* --- 3 W1( 6)
RO12 ? Concentration in groundwater (pCi/L): Sr-90 * not used * 0.000E+00 ? --- 3 WL( 7)

3 3 3 3 3
R013 * Cover depth (m) * 0.000E+00 * 0.000E+00 * ==o * COVERO
R013 ? Density of cover material (g/cm**3) > not used * 1.500E+00 °? eoo ® DENSCV
RO13 * Cover depth erosion rate (m/yr) > not used * 1.000E-03 ? oo 2 vev
R013 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 ? 1.500E+00 ? - »> DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 ? oo 3 VCzZ
RO13 * Contaminated zone total porosity 3 4.000E-01 * 4.000E-01 2 --- 3 TPCZ
R013 * Contaminated zone field capacity 3 2.000E-01 * 2.000E-01 ? --- 3 FCCZ
R013 3 Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 ? --- 3 HCCZ
R013 * Contaminated zone b parameter * 4.050E+00 * 5.300E+00 ? o= 3 BCZ
RO13 3 Average annual wind speed (m/sec) 3 3.400E+00 3 2.000E+00 * - 3 WIND
RO13 * Humidity in air (g/m**3) > not used * 8.000E+00 3 - > HUMID
RO13 * Evapotranspiration coefficient 3 9.100E-01 * 5.000E-01 3 oo 3 EVAPTR
R013 3 Precipitation (m/yr) > 1.600E-01 * 1.000E+00 3 oo 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 2 -—- 3 RI
R0O13 * Irrigation mode 3 overhead *® overhead ? coo 3 IDITCH
R013 * Runoff coefficient * 2.000E-01 * 2.000E-01 ? coo * RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 * 1.000E+06 ? - 3 WAREA
RO13 * Accuracy for water/soil computations 3 1.000E-03 * 1.000E-03 °? oo 3 EPS

3 £ 3 3 3
R014 3 Density of saturated zone (g/cm**3) ® 1.600E+00 * 1.500E+00 3 --- ® DENSAQ
R014 * Saturated zone total porosity > 4.000E-01 * 4.000E-01 2 --- 3 TPSZ
RO14 * Saturated zone effective porosity * 2.500E-01 * 2.000E-01 3 --- * EPSZ
RO14 ° Saturated zone field capacity * 1.500E-01 * 2.000E-01 ? --- * FCSzZ
RO14 * Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 * 1.000E+02 3 Soo 3 HCSZ
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File : 116-K-2-8SZ-swc.RAD
Site-Specific Parameter Summary (continued)
0 3 9 User 2 2 Used by RESRAD * Parameter
Menu ? Parameter 8 Input * Default °? .
R014 * Saturated zone hydraulic gradient 3 1.250E-03 * 2.000E-02 ° coo 3 HGWT
R014 * Saturated zone b parameter * 4.050E+00 * 5.300E+00 ° --- * BSZ
R014 *® Water table drop rate (m/yr) 3 1.000E-03 * 1.000E-03 3 - : VWT
R014 * Well pump intake depth (m below water table) ® 4.600E+00 * 1.000E+01 3 --- > DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 8 mom * MODEL
RO14 * Well pumping rate (m**3/yr) 3 2.500E+02 * 2.500E+02 3 s 2 UwW
3 3 3 3 3
RO1l5 * Number of unsaturated zone strata 9 1 D 1 ) Sl== 3 NS
RO15 * Unsat. zone 1, thickness (m) > 1.040E+01 ® 4.000E+00 * soo 3 H(1)
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 ® 1.500E+00 3 --- > DENSUZ (1)
RO15 * Unsat. zone 1, total porosity 3 4.000E-01 * 4.000E-01 3 - * TPUZ (1)
RO015 * Unsat. zone 1, effective porosity > 2.500E-01 * 2.000E-01 ? coo * EPUZ (1)
RO15 * Unsat. zone 1, field capacity > 1.500E-01 * 2.000E-01 ? coo 3 FCUZ (1)
RO15 * Unsat. zone 1, soil-specific b parameter ® 4.050E+00 * 5.300E+00 3 --- 3 BUZ (1)
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) > 2.500E+02 * 1.000E+01 * cos * HCUZ (1)
3 3 3 3 3
R016 * Distribution coefficients for C-14 3 3 3 :
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 * 0.000E+00 3 --- * DCNUCC({ 1)
RO16 3 Unsaturated zone 1 (cm**3/g) 3> 2.000E+02 * 0.000E+00 3 coo * DCNUCU( 1,1)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 > 0.000E+00 ?* --- * DCNUCS( 1)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 ?* 5.426E-05 * ALEACH( 1)
R016 *  Solubility constant * 0.000E+00 * 0.000E+00 ? not used > SOLUBK( 1)
3 3 3 3 3
R016 * Distribution coefficients for Cs-137 2 3 : 3
RO16 3 Contaminated zone {cm**3/g) 3 5.000E+01 * 4.600E+03 ? --- * DCNUCC( 2)
RO16 *  Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 4.600E+03 @ --- * DCNUCU( 2,1)
RO16 * Saturated zone (cm**3/g) * 5.000E+01 * 4.600E+03 2 === ? DCNUCS( 2)
RO16 2 Leach rate (/yr) * 0.000E+00 * 0.000E+00 ? 2.166E-04 * ALEACH( 2)
RO1l6 ? Solubility constant > 0.000E+00 * 0.000E+00 2 not used * SOLUBK( 2)
3 3 a 3 3
R016 * Distribution coefficients for Eu-152 3 8 3 3
R0O16 3 Contaminated zone {cm**3/g) 3 2.000E+02 *-1.000E+00 3 coo 3 DCNUCC( 3)
RO1l6 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 *-1.000E+00 ? oo * DCNUCU( 3,1)
RO16 3 Saturated zone (cm**3/g) ® 2.000E+02 *-1.000E+00 3 --- 3 DCNUCS( 3)
RO16 3 Leach rate (/yr) > 0.000E+00 3 0.000E+00 ? 5.426E-05 * ALEACH( 3)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 °? not used 3 SOLUBK( 3)
3 3 3 3 3
R016 3 Distribution coefficients for Ni-63 8 B 8 Z
RO16 2 Contaminated zone (cm**3/g) * 3.000E+01 * 1.000E+03 ? o= 3 DCNUCC{ 6)
RO16 2 Unsaturated zone 1 (cm**3/g) > 3.000E+01 * 1.000E+03 ? oo 3 DCNUCU( 6,1)
RO16 2 Saturated zone (cm**3/g) 3> 3.000E+01 * 1.000E+03 ? oo 3 DCNUCS( 6)
R0O16 *  Leach rate (/yr) > 0.000E+00 ® 0.000E+00 °? 3.605E-04 * ALEACH( 6)
RO1l6 ? Solubility constant * 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 6)
3 3 3 3 3
R016 * Distribution coefficients for Sr-90 3 ? 3 2
RO16 2 Contaminated zone (cm**3/g) * 2.500E+01 * 3.000E+01 ? oo * DCNUCC( 7)
ROl6 2 Unsaturated zone 1 (cm**3/g) * 2.500E+01 * 3.000E+01 ? =0 * DCNUCU{ 7,1)
RO16 2 Saturated zone (cm**3/g) ®> 2.500E+01 * 3.000E+01 ? --- * DCNUCS( 7)
R016 *  Leach rate (/yr) > 0.000E+00 * 0.000E+00 @ 4.322E-04 * ALEACH( 7)
RO16 ? Solubility constant * 0.000E+00 * 0.000E+00 ? not used ® SOLUBK( 7)
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Site-Specific Parameter Summary (continued)

0 2 9 User 8 2 Used by RESRAD * Parameter
9 Parameter 3 Input > Default 3 (If different from user input) ?
RO16 * Distribution coefficients for daughter Gd-152 8 2 2 3
RO16 * Contaminated zone (cm**3/g) 3-1.000E+00 3*-1.000E+00 2 8.249E+02 * DCNUCC( 5)
RO16 3 Unsaturated zone 1 (cm**3/g) 3-1.000E+00 *-1.000E+00 ? 8.249E+02 3 DCNUCU( 5,1)
RO16 * Saturated zone (cm**3/g) 3-1.000E+00 2-1.000E+00 ? 8.249E+02 > DCNUCS( 5)
RO1l6 ?® Leach rate (/yr) * 0.000E+00 ® 0.000E+CO 3 1.316E-05 3 ALEACH( 5)
RO1l6 ? Solubility constant * 0.000E+00 * 0.000E+0CO 3 not used 3 SOLUBK({ 5)
3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) 2 7.300E+03 > 8.400E+03 3 --- 3 INHALR
R017 * Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 ? coo 3 MLINH
R017 ? Exposure duration > 3.000E+01 * 3.000E+01 * L * ED
R017 ? Shielding factor, inhalation > 4.000E-01 * 4.000E-01 ? coo 3 SHF3
RO17 3 Shielding factor, external gamma 3 8.000E-01 * 7.000E-01 ? --— 3 SHF1
RO17 ? Fraction of time spent indoors > 6.000E-01 * 5.000E-01 2 --— 3 FIND
RO17 * Fraction of time spent outdoors (on site) * 2.000E-01 * 2.500E-01 3 --- 3 FOTD
RO017 * Shape factor flag, external gamma > 1.000E+00 * 1.000E+00 2 >0 shows circular AREA. 3 FS
R017 * Radii of shape factor array (used if FS = -1): 2 3 3 3
RO17 2 Outer annular radius (m), ring 1: * not used * 5.000E+01 2 --= * RAD_SHAPE( 1)
RO17 32 Outer annular radius (m), ring 2 3 not used 3 7.071E+01 3 == > RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3 3 not used 3 0.000E+00 3 S > RAD SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: 3 not used 3 0.000E+00 3 S 3> RAD_SHAPE( 4)
RO17 2 Outer annular radius (m), ring 5 > not used * 0.000E+00 3 --- 3> RAD_SHAPE( 5)
RO17 2 Outer annular radius (m), ring 6 3 not used: 3 0.000E+00 3 - * RAD_SHAPE( 6)
RO17 32 Outer annular radius (m), ring 7 3 not used 3 0.000E+00 3 === * RAD_SHAPE( 7)
RO17 * Outer annular radius (m), ring 8: 3 not used 3 0.000E+00 3 == > RAD_SHAPE( 8)
RO17 2 Outer annular radius (m), ring 9: 3 not used 3 0.000E+00 3 - > RAD SHAPE( 9)
RO17 3 Outer annular radius (m), ring 10: > not used 3 0.000E+00 3 = > RAD SHAPE(10)
RO17 3 Outer annular radius (m), ring 11: 3 not used 3 0.000E+00 ? S > RAD_SHAPE(11)
RO17 3 Outer annular radius (m), ring 12: 3 not used * 0.000E+00 2 SEE > RAD SHAPE(12)
3 3 3 3 3
R0O17 * Fractions of annular areas within AREA: B 8 g 2
RO17 * Ring 1 > not used * 1.000E+00 2 --- * FRACA( 1)
RO17 3 Ring 2 > not used 3 2.732E-01 3 --- * FRACA( 2)
R017 * Ring 3 > not used 2 0.000E+00 2 --- * FRACA( 3)
RO17 : Ring 4 > not used * 0.000E+00 °? --- > FRACA( 4)
RO17 3 Ring 5 > not used * 0.000E+00 2 - * FRACA( 5)
RO17 * Ring 6 > not used 3 0.000E+00 3 --- > FRACA( 6)
RO17 *  Ring 7 * not used * 0.000E+00 ?* --- * FRACA( 7)
RO17 3 Ring 8 > not used 3 0.000E+00 3 =S > FRACA( 8)
RO17 3  Ring 9 > not used 3 0.000E+00 3 --- * FRACA( 9)
ROL17 *  Ring 10 > not used * 0.000E+00 3 --- > FRACA(10)
RO17 3 Ring 11 > not used * 0.000E+00 ° .- * FRACA(11)
RO17 *  Ring 12 > not used * 0.000E+00 °? - * FRACA (12)
3 3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) > 1.100E+02 * 1.600E+02 @ === * DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 2 === * DIET(2)
R018 * Milk consumption (L/yr) 3 1.000E+02 3 9.200E+01 2 --- s DIET(3)
R0O18 ?* Meat and poultry consumption (kg/yr) 3 3.600E+01 ° 6.300E+01 ? === 3 DIET(4)
R018 * Fish consumption (kg/yr) > 1.970E+01 3 5.400E+00 3 o= 3 DIET(5)
R0O18 * Other seafood consumption (kg/yr) > 9.000E-01 * 9.000E-01 3 s=o * DIET(6)
R018 * Soil ingestion rate (g/yr) 3 7.300E+01 * 3.650E+01 2 c=o * SOIL
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD

Site-Specific Parameter Summary (continued)

0 2 2 User 9 8 Used by RESRAD * Parameter

8 Parameter 8 3 Default (If different from user input) 3
R018 * Drinking water intake (L/yr) > 7.300E+02 °* 5.100E+02 3 Soo * DWI
RO018 * Contamination fraction of drinking water 2 1.000E+00 * 1.000E+00 ?* S 3 FDW
R018 * Contamination fraction of household water > not used 2 1.000E+00 ? o 3 FHHW
R018 * Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 ? soo 3 FLW
R0O18 * Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 * oo 3> FIRW
RO18 * Contamination fraction of aguatic food > 5.000E-01 * 5.000E-01 * --- * FR9
R018 * Contamination fraction of plant food B=g B=fl 9 0.500E+00 3 FPLANT
R018 * Contamination fraction of meat Bail Bl 9 0.890E+00 * FMEAT
R018 * Contamination fraction of milk Doil Bl 9 0.890E+00 3 FMILK

3 3 3 3 3
R019 * Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 3 coo 3 LFIS
R0O19 * Livestock fodder intake for milk (kg/day) * 5.500E+01 ® 5.500E+01 3 -—- * LFI6
R0O19 * Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01 °? c=o * LWIS
RO19 * Livestock water intake for milk (L/day) > 1.600E+02 * 1.600E+02 * so= * LWI6
R0O19 * Livestock soil intake (kg/day) * 5.000E-01 *.5.000E-01 ? s=o 3 LSI
R019 * Mass loading for foliar deposition (g/m**3) > 1.000E-04 * 1.000E-04 3 soo * MLFD
R019 * Depth of soil mixing layer (m) > 1.500E-01 * 1.500E-01 °? coo * DM
RO19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 3 --- * DROOT
R019 * Drinking water fraction from ground water * 1.000E+00 * 1.000E+00 2 === 3 FGWDW
R019 * Household water fraction from ground water * not used 3 1.000E+00 3 === 3 FGWHH
R019 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 ?® == 3 FGWLW
R019 * Irrigation fraction from ground water > 1.000E+00 * 1.000E+00 3 == 3 FGWIR

3 3 3 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) * 7.000E-01 * 7.000E-01 ? oo 3 Yv(1)
R19B * Wet weight crop yield for Leafy (kg/m**2) * 1.500E+00 * 1.500E+00 2 oo 3 Yv(2)
R19B * Wet weight crop yield for Fodder (kg/m**2} * 1.100E+00 * 1.100E+00 3 o T YvV(3)
R19B * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 3 = > TE(1)
R19B * Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01 ? --- * TE(2)
R19B * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 ?® s=o > TE(3)
R19B 3* Translocation Factor for Non-Leafy 3 1.000E-01 * 1.000E-01 * --- 3 TIV(1)
R19B ? Translocation Factor for Leafy 2 1.000E+00 3 1.000E+00 3 --- 3 TIV(2)
R19B *® Translocation Factor for Fodder 3 1.000E+00 * 1.000E+00 2 --- 3 TIV(3)
R19B ® Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 3 --- 3 RDRY (1)
R19B * Dry Foliar Interception Fraction for Leafy * 2.500E-01 3 2.500E-01 ? --- 3 RDRY (2)
R19B * Dry Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 ? =oo ® RDRY (3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 @ - 3 RWET (1)
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 ? -—- 3 RWET(2)
R19B ?* Wet Foliar Interception Fraction for Fodder ? 2.500E-01 ® 2.500E-01 °? S 3> RWET(3)
R19B * Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01 ? soo ®> WLAM

3 3 3 3 3
Cl4 * C-12 concentration in water (g/cm**3) 3 2.000E-05 * 2.000E-05 3 S > Cl2WTR
Cl4 * C-12 concentration in contaminated soil (g/g) 3 3.000E-02 * 3.000E-02 3 oo > Clz2Cz
Cl4 * Fraction of vegetation carbon from soil > 2.000E-02 * 2.000E-02 * oo 3 CSOIL
Cl4 * Fraction of vegetation carbon from air > 9.800E-01 * 9.800E-01 3 = 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m) > 3.000E-01 * 3.000E-01 3 coo 3 DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 * 7.000E-07 3 seo 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) > 1.000E-10 * 1.000E-10 ? s 3> REVSN
Cl4 * Fraction of grain in beef cattle feed > 8.000E-01 * 8.000E-01 * meo * AVFG4
Cl4a * Fraction of grain in milk cow feed > 2.000E-01 * 2.000E-01 32 oo * AVFG5
Cl4 @ DCF correction factor for gaseocus forms of Cl4 3 8.894E+01 * 0.000E+00 ? oo * CO2F
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180 days
116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation

Site-Specific

(m)

(days) :

and grain

(m/sec) :

(m)
(1/hr)

(m)

1RESRAD, Version 6.3 T« Limit =
Summary
File 116-K-2-8SZ-swc.RAD
0 3
f Parameter
STOR * Storage times of contaminated foodstuffs
STCR 3 Fruits, non-leafy vegetables,
STOR 3 Leafy vegetables
STOR *  Milk
STOR * Meat and poultry
STOR °? Fish
STOR * Crustacea and mollusks
STOR ° Well water
STOR ? Surface water
STCR * Livestock fodder
3
R021 * Thickness of building foundation (m)
R021 ? Bulk density of building foundation (g/cm**3)
R0O21 3 Total porosity of the cover material
R021 3 Total porosity of the building foundation
R021 3 Volumetric water content of the cover material
R021 * Volumetric water content of the foundation
R021 3 Diffusion coefficient for radon gas
RO21 3 in cover material
RO21 3 in foundation material
RO21 3 in contaminated zone soil
R0O21 * Radon vertical dimension of mixing
RO21 * Average building air exchange rate
R0O21 * Height of the building (room)
R021 * Building interior area factor
R0O21 * Building depth below ground surface
R021 * Emanating power of Rn-222 gas
R021 * Emanating power of Rn-220 gas
3
TITL * Number of graphical time points
TITL * Maximum number of integration points for dose
TITL 2

Maximum number of integration points for risk

10/10/2005

Parameter Summary

3

E)

User

.400E+01
.000E+00
.000E+00
.000E+01
.000E+00
.000E+00
.000E+00
.000E+00
.500E+01

N N N N

used
used
used
used
used
used

not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not
not

09:35
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Default

.400E+01
.000E+00
-000E+00
.000E+01
.000E+00
.000E+00
.000E+00
.000E+00
.500E+01

.500E-01
.400E+00
.000E-01
.000E-01
.000E-02
.000E-02

.000E-06
.000E-07
.000E-06
.000E+00
.000E-01
.500E+00
.000E+00
.000E+00
.500E-01
.500E-01

(continued)
3

3
E)
E)
3
3
E)
3
3
3
3
3
3
3
3
a
3
3
]
2
)
3
3
3
3
k]
E
3
3
3

W0 U e WP
'
'

Summary of Pathway

external gamma
inhalation (w/o ra
plant ingestion
meat ingestion
milk ingestion
aquatic foods
drinking water
soil ingestion
radon

peak pathway doses

3
don) *
3
s

active
active
active
active
active
active
active
active
suppressed

ITIITIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIT
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Parameter

STOR_T(1)
STOR_T(2)
STOR_T (3)
STOR_T (4)
STOR_T (5)
STOR_T (6)
STOR_T (7)
STOR_T (8)
STOR_T (9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAI
DMFL
EMANA (1)
EMANA (2)

NPTS
LYMAX
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-8Z-swc.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Arxea: 17794.00 square meters C-14 7.000E-01
Thickness: 4.60 meters Cs-137 5.600E-01
Cover Depth: 0.00 meters Eu-152 1.530E-01
Ni-63 3.560E+00
Sr-90 1.430E-01
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

AAAADDAAAAARAARAAAAAAANAAAAADAAAANDAAAANAAAAAANAAARNARAARAARARARANARANRARANA
t (years): 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t) : 4.624E+00 3.130E+00 2.489E+00 1.830E+00 1.139E+00 2.008E-01 3.657E-03 9.730E-06
M(t): 3.082E-01 2.087E-01 1.659E-01 1.220E-01 7.595E-02 1.339E-02 2.438E-04 6.487E-07

OMaximum TDOSE(t): 4.624E+00 mrem/yr at t = 0.000E+00 years
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARA ARAARRARA ARARRR AARRRKAKA ARARAA ARARRARAR ARAKAR AARARKARAR RARRAA ARARAARAR ARAARA ARARARARA RAARRA AARRAKARA ARAAKA
c-14 6.299E-06 0.0000 3.167E-04 0.0001 0.000E+00 0.0000 1.183E+00 0.2559 4.110E-01 0.0889 .329E-01 0.0720 .544E-05 0.0000
Cs-137 1.225E+00 0.2648 7.655E-07 0.0000 O0.000E+00 0.0000 6.311E-02 0.0137 8.664E-02 0.0187 .381E-02 0.0116 .635E-03 0.0004
Eu-152 6.911E-01 0.1495 1.449E-06 0.0000 O0.000E+00 0.0000 1.397E-04 0.0000 4.257E-05 0.0000 .813E-06 0.0000 .790E-05 0.0000
Ni-63 0.000E+00 O. 0000 9 596E 07 0 0000 0 000E+00 0.0000 §5.788E-03 0.0013 1.283E-03 0.0003 .188E-02 0.0026 .200E-04 0.0000
Sr-90 2.264E-03 0. .000E+00 0.0000 3.694E-01 0.0799 1.170E-01 0.0253 610E-02 0.0143 1.276E-03 0.0003
fifffff fffffffft I'J’:iIi.f iﬁﬁﬁﬁ ﬁﬁﬁ iiiiiiii: fiffff fffffffit ffffft fffffffft ffffff fffffffff frffff fifffffff ffffsfsf
Total 1.918E+00 0.4148 3.278E-04 0.0001 0.000E+00 0.0000 1.621E+00 0.3507 6.160E-01 0.1332 4.647E-01 0.1005 3.175E-03 0.0007

3 8
5] 1
2 5)
1 1
6.

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Dependent Pathways

0 Water ish Radon Plant Meat Milk All Pathways*
Radio- gy mE i ARAAAAARARARAAAA AARARARAAAAKAKAA AAAAARAAAAAAAAAA AAAAAAAAAARAAAAR AAKAAAAAAARAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract mrem/yr fract.

Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.927E+00 0.4168
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.430E+00 0.3092
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.914E-01 0.1495
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000 0.000E+00 0. 0000 1.907E-02 0.0041
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 000E+00 0.000E+00 0.0000 0.000E+00 O. 5.560E-01 0.1203

0.
fifffir fifffffff ffffff ffffffffs ffffff Liffffffs iiiIiI titfftfft Iiiiii ttffeftft ffffft ffffffffs iiffif B8 e A 3
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.624E+00 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARARARARARRARAKA ARARARARARARARAR AARARRARARAARARR ARARRAARARARAARAR AAARARAAKAAAAKAA ARRARAARRKAARARAR ARAARAKAARARARAA
Nuclide mrem/yr fract. mrem/yr fract mrem/yr r fr mrem/yr fract.
PRREMIAE AR Rn. CORrn | mReRnReRe ARA ARAAAAAAA AKAAAA A YTy A L ey g
Cc-14 1.488E-06 0.0000 7.479E-05 0.0000 0.000E+00 0.0000 2.953E-01 0.0943 1.255E-01 0.0401 9.427E-02 0.0301 2.018E-05 0.0000
Cs~137 1.196E+00 0.3822 7.479E-07 0.0000 O0.000E+00 0.0000 6.166E-02 0.0197 8.465E-02 0.0270 5.257E-02 0.0168 1.598E-03 0.0005
Eu-152 6.561E-01 0.2096 1.375E-06 0.0000 0.000E+00 0.0000 1.326E-04 0.0000 4.041E-05 0.0000 2.670E-06 0.0000 5.496E-05 0.0000
Ni-63 0.000E+00 0.0000 9.523E-07 0.0000 O0.000E+00 0.0000 5.744E-03 O 0018 1.273E-03 0.0004 1.179E 02 0.0038 1.191E-04 0.0000
Sr-90 2.209E-03 0.0007 7.826E-06 0.0000 0.000E+00 0.0000 3.605E-01 0.1152 1.142E-01 0.0365 .452E-02 0.0206 1.246E-03 0.0004
fffffif ffffffitt fffftf fffffffff ffffff fffffffff ffffff fEfffffft iifIfI B e e e iiiiiiIfI fitfff fffffffff f1ffff
Total 1.855E+00 0.5925 8.569E-05 0.0000 O0.000E+00 0.0000 7.234E-01 0.2311 3.257E-01 0.1041 2.2328E-01 0.0713 3.037E-03 0.0010

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways

Radon Plant Milk All Pathways*

AAAAAAAANAAAAARA

fract.

\ AAARAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.152E-01 0.1646
Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.397E+00 0.4463
Eu-152 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.563E-01 0.2097
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.893E-02 0.0060
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 O.O0OOE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.427E-01 0.1734
i 59 A 0 N e . 0 .00 O 00 e e . . o 0 e e . 1 . . O o . o e o e e
Total 0.000E+00 0.0000 0.000E+00 0.0000 O.O00O0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.130E+00 1.0000

0*sum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalat:.on Radon Plant Meat Milk Soil
Radio- M BR RRREARERRRERRERRE  RRRRRRE RO RRERR  RRRRRRERRERRARRE  RRRRERARRRARREANR  RRRRRERERRRERRRE
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
\iA AAAAAA AAARAAAAA AAAAAA ARAAAAAAA AAAAAA AAAARAAAA ARAAAA AARARAAAA AAARAA AAAARAAAA ARARAR AARARAAAA AAARAA

Cc-14 8.285E-08 0.0000 4.165E-06 0.0000 0.000E+00 0.0000 1.644E-02 0.0066 6.990E-03 0.0028 5.250E-03 0.0021 1.124E-06 0.0000
Cs-137 1.142E+00 0.4587 7.138E-07 0.0000 0.000E+00 0.0000 5.885E-02 0.0236 8.079E-02 0.0325 5.018E-02 0.0202 1.525E-03 0.0006
Eu-152 5.912E-01 0.2375 1.239E-06 0.0000 0.000E+00 0.0000 1.195E-04 0.0000 3.641E-05 0.0000 2.406E-06 0.0000 4.953E-05 0.0000
Ni-63 0.000E+00 0.0000 9.380E-07 0.0000 0.000E+00 0.0000 5.658E-03 0.0023 1.254E-03 0.0005 1.161E-02 0.0047 1.173E-04 0.0000
Sr-90 2.105E-03 0.0008 7.456E-06 0.0000 O0.000E+00 0.0000 3.435E-01 0.1380 1.088E-01 0.0437 6.147E-02 0.0247 1.187E-03 0.0005
tifffftr fifffffft tfffff fffffffef fffffs Sffffftft ff€88f ffffffffs fffffr frffffffr fiffft fffffffff fEff8f fEffffffr fEffff
Total 1.735E+00 0.6971 1.451E-05 0.0000 0.000E+00 0.0000 4.246E-01 0.1706 1.979E-01 0.0795 1.285E-01 0.0516 2.879E-03 0.0012
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- ARRARRRARAAARARAR AARARARAARARAAAR ARARAAARRAARKRAAR ARAAARARARAARARR ARARARAZARARAARAR AAARRAARAARAARAR ARARAARAARARARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.869E-02 0.0115
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.333E+00 0.5356
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.914E-01 0.2376
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.864E 02 0.0075
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.171E-01 0.2077
B8 A 0 1 3 1 . e 1 e o 1 e .o o 10 e 1 i o o o o o o iiiiiiizi tiffft
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.489E+00 1.0000

0*sum of all water independent and dependent pathways.

C-14



1RESRAD,
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File

Radio-

Nuclide
ARAAAAR AA

c-14
Cs-137
Eu-152
Ni-63
Sr-90
ffffftt
Total

(=)

Radio-
Nuclide
AARRRAA
c-14
Cs-137
Eu-152
Ni-63
Sr-90
titffif
Total
0*Sum of

Version 6.3

T« Limit =

180 days

10/10/2005 09:35

Page
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116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

Ground

mrem/yr fract

RRARARARR AAAR
4.271E-14 0.0000
9.043E-01 0.4941
3.513E-01 0.1919
0 000E+00 0.0000
.652E-03 0.0009
iIiIiiIII fiffitf

1.257E+00 0.6869

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

Water
RARRARARARRARRAR
mrem/yr fract.
AARARRAAR RAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 000E+00 0 0000

.000E+00
iiififiii iiiiii
0.000E+00 0.0000

for Individual Radionuclides (i) and

= 1.300E+01 years

Water Independent Pathways (Inhalation excludes radon)
Inhalation

mren/yr fract.
AARARRARK RARRAA
2.147E-12 0.0000
5.653E-07 0.0000
7.365E-07 0.0000
8.695E-07 0 0000
5.851E-06 000
ttffffifs Ifiiii
8.022E-06 0.0000

Radon
AAAAAAAAAAAAAAAA
mrem/yr fract.
B
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
fiffffffr ffffif
0.000E+00 0.0000

[= =Rl

Plant
AAAAAAAAAAAAAARA
mrem/yr fract.
AARARRRAR ARKRRR
8.479E-09 0.0000
4.661E-02 0.0255
7.102E-05 0.0000
5.244E-03 0.0029
2.696E-01 0.1473
fffffffft ffffff

fiffft
3.215E-01 0.1756

CVP-2006-00001

Rev. 0

Pathways (p)

Meat

mrem/yr fract.
ARRARARAR ARARRA
3.607E-09 0.0000
6.398E-02 0.0350
2.164E-05 0.0000
1.163E-03 0.0006
8.540E-02 0.0467
3 e

1.506E-01 0.0823

As mrem/yr and Fraction of Total Dose At t = 1.300E+01 years
Water Dependent Pathways

Fish

mrem/yr
AARRARAAR ARARAR
0.000E+00 O
0.000E+00 O
0.000E+00 O.
0.000E+00 O
0.000E+00 0
tiftffifs £
0.000E+00

Radon

RAARARRARARRRAARL
mrem/yr fract.
AAARARAAA AARRAZ
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00. 0.0000
i e e

0.

itif
0.000E+00 0.0000

all water independent and dependent pathways.

Plant

AAAAAAAAAAAAAAAA
mrem/yr fract.
AARKRARAR RAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
frfffftit tifift
0.000E+00 0.0000

C-15

Meat
o s s s e B
mrem/yr

fract.

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
fiftffit

.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
fiffft
0.0000

oHooooo

(i) and

Milk

mrem/yr fract.
ARARARARA RARAAR
2.708E-09 0.0000
3.974E-02 0.0217
1.430E-06 0.0000
1.077E-02 0.0059
4.824E-02 0.0264
fiffffffs fiffff
9.874E-02 0.0539

Pathways (p)

Milk

fract.
joripeie

mrem/yxr
ARARKARAAKA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
tiitfftf fifffs
.000E+00 0.0000

OH\OOOOO

Soil

mrem/yr
ARRARARAR ARRAAR
5.792E-13
1.208E-03
2.943E-05
1.087E-04
9.312E-04 0.
trfffffit
2.277E-03

All Pathways*
R AR RN RN
fract.

1.480E-08 0.0000
1.056E+00 0.5769
3.514E-01 0.1920
1.728E-02 o 0094
4.058E-01

fifffffff ifiiii
1.830E+00 1.0000



1RESRAD, Version 6.3 T« Limit = 180 days 10/10/2005

Summary 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File 116-K-2-SZ-swc.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l1 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat
Radio- ARAAARARRARRARAR AARRARARAARRAARAR ARAKARKARAAKKARAR ARRRARARARARARAR ARARARARAARARAAR
Nuclide mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAARAK KEARKA RAA ARARRARAR ARAAARA ARARAARAR ARAARA ARARARARA ARARAR ARARARARR RAARAR
Cc-14 7.553E-25 0.0000 3.797E-23 0.0000 0.000E+00 0.0000 1.500E-19 0.0000 6.392E-20 0.0000
Cs-137 6.083E-01 0.5340 3.803E-07 0.0000 0.000E+00 0.0000 3.135E-02 0.0275 4.304E-02 0.0378
Eu-152 1.450E-01 0.1273 3.040E-07 0.0000 0.000E+00 0.0000 2.931E-05 0.0000 8.931E-06 0.0000
Ni-63 0.000E+00 0.0000 7.644E-07 0.0000 0.000E+00 0.0000 4.610E-03 0.0040 1.022E-03 0.0009
Sr-90 1.094E-03 0.0010 3.875E-06 0.0000 0.000E+00 0.0000 1.785E-01 0.1567 5.656E-02 0.0496
ftftffs ffffttffs fiffff fffffffds fitfff fffffffft fiffff sfifffffft fiffff Iffffffft fififsf
Total 7.544E-01 0.6622 5.324E-06 0.0000 O0.000E+00 0.0000 2.145E-01 0.1883 1.006E-01 0.0883

0

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Dependent Pathways

0
Radio- AAK
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARABRARR AARAARARA ARKAAR ARARARARK ARARAKA AARARARKA ARRAAR ARAARAAKA RARRRA ARARRKARRA ARAARR
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
titffft ffffffift ffffff fffffffff fffeff ffffftffsf ffff4f fffffffes ffffff SLffffffff fEL855
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

09:35 Page
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and Pathways (p)

Milk
ARARAARARAARARAR
mrem/yr fract.
RARERERRR  RERRERR
4.796E-20 0.0000
2.673E-02 0.0235
5.901E-07 0.0000
9.464E-03 0 0083
3.195E-02 0.0280
fifffrtts iiitII
6.815E-02 0.0598

Pathways (p)

mrem/yr
b d-Seg

.000E+00 0
.000E+00 0.
.000E+00 0
.000E+00 0
.000E+00 0.
tiffffffs
0.000E+00 0.0000

[=N-N-N-N-}

Soil
BEARARARARRRARAKR
mrem/yr fract.
KAKARKARA RAKAAA
1.024E-23 0.0000
8.123E-04 0.0007
1.215E-05 0.0000
9.556E-05 0.0001
6.168E-04 0.0005
fifffifff ffffft
1.537E-03 0.0013

All Pathways*
Yyt e

mrem/yr
BEAKARARR
2.619E-19
7.102E-01
.451E-01
.519E-02
.688E-01
fifffffit
1.139E+00

[Sy=y—

fract.
ARARER
0.0000
0.6234
0.1273
0.0133
0.2359
fitfft
1.0000



1RESRAD, Version 6.3

Summary
File

o

Radio-
Nuclide
RARRARR
Cc-14
Cs-137
Eu-152
Ni-63
Sr-90
fifffit
Total

0

o o

Radio-
Nuclide
J-V.V.9.9.9.V:4
C-14
Cs-137
Eu-152
Ni-63
Sr-90
tifffft
Total
0*sum of

T« Limit

= 180 days

10/10/2005

09:35 Page
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116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

Ground
e s s o e e s e

mrem/yr
ARRARARARR
0.000E+00
1.189E-01
3.792E-03
0.000E+00
2.006E-04
fifffffis
1.229E-01

mrem/yr
bt Sl

0.000E+00
0.000E+00.
0.000E+00
0.000E+00
fiftifift
0.000E+00
all water

fract.
ARARAR
0.0000
0.5920
0.0189
0.0000
0.0010
fifffsf
0.6119

Water Independent Pathways

Inhalatlon
" .

mrem/yr
ARARRKAKA
.000E+00
.432E-08
.951E-09
.496E-07
7.105E-07
iffftfits
1.242E-06

LR BN i =)

fract.
AREARR
0.0000
0.0000
0.0000
0.0000
0
t
0

Radon
AAARARAKAAARARAA
mrem/yr fract.
BRARARARA ARAREA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
B i e
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

fract.

0.0000
0.0000
0.0000
0.0000
0.0000
fiffif
0.0000

for Individual Radionuclides

Plant
ARRRRARRARAARARA
mrem/yr fract.
ARARRRARAR ARKAAR

0.000E+00 0.0000
6.127E-03 0.0305
7.666E-07 0.0000
2.712E-03 0 0135
3.273E-02 0.1630

fifffftts iiiiii
4.157E-02 0.2070

for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

mrem/yr
ARARRARAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
tiffftets
0.000E+00

fract.
i

0.0000
0.0000
0.0000
0.0000
0.0000
ittt
0.0000

Radon

mrem/yr

0.000E+00 0
0.000E+00 0
0.000E+00 O.
0.000E+00 0
0.000E+00 0.0000
B 010 0 0 e e
0.000E+00 0.0000

independent and dependent pathways.

Plant

mrem/yr
ARARRARAR
0.000E+00 0O
0.000E+00 O
0.000E+00 0.
0.000E+00 ©
0.000E+00 O.
fftiffif
0.000E+00

0.0000

C-17

= 1.000E+02 years

(Inhalation excludes radon)

Meat
AARRARRAARARRARA
mrem/yr fract.
ARAKRRKAR ARRRAX
0.000E+00 0
8.412E-03 0.
2.336E-07 O.
6.012E-04 O.
1.037E-02 0.

1.938E-02 0.0965

= 1.000E+02 years

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
tifffffit
0.000E+00

(i) and Pathways

CVP-2006-00001

Rev. 0

(p)

Mllk
AAKAAALA s
mrem/yr
ARRARRRAR

0.000E+00 O
5.225E-03 0
1.543E-08 0
5.567E-03 0.0277

0

b

0.

fract.
o
.0000
.0260
.0000

.0292
tifif
0829

fifffffis
1.665E-02

Pathways (p)

Milk
AAAAAAAAAAAAANAA
mrem/yr fract.
ARARRARAR ARAKAR
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
0.000E+00 0.0000
ffffffefs feffef
0.000E+00 0.0000

oo oo
OOOOO

mrem/yr
BARARARRA
0.000E+00
1.588E-04
3.177E-07
5.621E-05
Lo
b

fract.

131E-04

fifffiit
3.284E-04

All Pathways*

fract.

.000E+00
.388E-01
-794E-03

.0000
.6912
.0189
.0445

2454
tiffff
1.0000

.927E-02 0.

IIIIIIIY
008E-01

0
1
3
8.937E-03
4
t
2
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116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-SZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

Ground
T treyyypp——

Nuclide

AAAAARA
c-14
Cs-137
Eu-152
Ni-63
Sr-90
tfffift
Total

Radio-
Nuclide
g
Cc-14
Cs-137
Eu-152
Ni-63
Sr-90
Total
0*Sum of

.000E+00

-142E-07

.000E+00 0.
1.575E-06 0.
fffffffff
1.122E-03 0.3069

0 0.
1.121E-03 0.
1 0
0 0

Water Independent Pathways

Inhalation
Rk R 3 R R R

mrem/yr
ARKRAKARR
.000E+00
.005E-10
.395E-13
.872E-08
.578E-09

Ulw NSO

1.050E-07

fract.
RARARA
0.0000
0.0000
0.0000
0.0000
0.0000
fiftff
0.0000

mrem/yr fract.
AARAKARAR ARKARKK
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffff ffffis
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Water
e
mrem/yr fract.

-000E+00
.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
tifift
0.0000

.000E+00
.000E+00
fifffffts
0.000E+00
all water

0
0
0.000E+00
0
0

Fish
ey

mrem/yr
ARRARARRR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
tifffffts
0.000E+00

fract.
g
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

Radon
AAAAAAAAAAAAAAAA
mrem/yr fract.
RARRAARAR ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiffffffs fiffif
0.000E+00 0.0000

independent and dependent pathways.

for Individual Radionuclides

mrem/yr
RARARARAA
0.000E+00
5.776E-05
2.308E-11
5.954E-04
2.570E-04
fiffftfis
9.102E-04

fract.

HOoOOoOOoOOO
o
o
o
o

0.2489

for Individual Radionuclides

Plant
AAAAAAAAAAAAAAAA
mrem/yr fract.
i Sl bai
.000E+00
.000E+00
.000E+00

0 0.0000
0

0
0.000E+00
0

i

0

0.0000
0.0000
0.0000
.000E+00 0.0000
B i e S
000E+00 0.0000

C-18

(i)
= 3.000E+02 years

(Inhalation excludes radon)

Meat

R
mrem/yr fract.
ARARAAARA ARAARA
0.000E+00 0.0000
7.929E-05 0.0217
7.033E-12 0.0000
1.320E-04 0.0361
8.141E-05 0.0223
fiffffftf fiftis
2.927E-04 0.0800

(i) and
= 3.000E+02 years

Meat
AAAAAAAAAAAAAARA
mrem/yr fract.
\AARAAAAA AARAAL
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffeftf fiffts
0.000E+00 0.0000

CVP-2006-00001

Rev. 0

and Pathways (p)

Milk
AAAAAAAAAAAAAAAD
mrem/yr fract.
ARARAARAR RARAAK
0.000E+00 0.0000
4.925E-05 0.0135
4.647E-13 0.0000
1.222E-03 0.3342
4.599E-05 0.0126
fiffffffs ffffft

1.317E-03 0.3602

b

o}
0
0.
0

0
f

athways

.000E+00
.000E+00
000E+00
.000E+00
. 000E+00
tiffftfst

(p)

0.000E+00 0.0000

Soil
ARRRRARARRARARRR
mrem/yr fract.
ARARARRAR AAAARA
000E+00 0.0000
496E-06 0.0004
566E-12 0.0000
234E-05 0.0034
878E-07 0.0002
fifffff f1fffsf

I
473E-05 0.0040

0
1
9
1
8
it
1

All Pathways*

mrem/yr fract.

AAAAAAAAA
.000E+00
.308E-03
.142E-07
.962E-03
.869E-04
fiffffffst
3.657E-03

AAAAAA
0.0000
0.3577
0.0000
0.5365
0.1058
fiffif
1.0000

WRR RO
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Summary
File

C-14
Cs-137

Eu-152
Ni-63
Sr-90

tftfffst
Total

(=N e}

Radio-
Nuclide
KARAKAR
Cc-14
Cs-137
Eu-152
Ni-63
Sr-90
fffffff
Total
0*Sum of

CVP-2006-00001

Rev. 0
Version 6.3 T« Limit = 180 days 10/10/2005 09:35 Page 17
116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-SZ-swc.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
KERAKKARARRARAAL e e T (ARAKRRARKAE KAAXRARARAARARAR T
yr fract. mrem/yr fract. mrem/yr mrem/yr fract. mrem/yr fract.
A ARARAK KARARARAX RARARA ARARARKAK RRARAA AAARARARE RARKAK ARAKAKAERX KARKRK
0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
9.111E-11 0.0000 5.696E-17 0.0000 O0.000E+00 0.0000 4.696E-12 0.0000 6.446E-12 0.0000 4.004E-12 0.0000
1.710E-23 0.0000 5.414E-17 0.0000 0.000E+00 0.0000 1.180E-16 0.0000 3.594E-17 0.0000 9.499E-19 0.0000
0.000E+00 0.0000 4.896E-10 0.0001 0.000E+00 0.0000 2.953E-06 0.3035 6.546E-07 0.0673 6.061E-06 0.6229
6.753E-14 0.0000 2.392E-16 0.0000 0.000E+00 0.0000 1.102E-11 0.0000 3.492E-12 0.0000 -1.972E-12 0.0000
tffftfeft ffffff ffffffffsr fffffft fEfffffff fiffff fffffrfffr ffffff fifffffef fiffff fffffffff ffffff
9.118E-11 0.0000 4.896E-10 0.0001 O0.000E+00 0.0000 2.953E-06 0.3035 6.546E-07 0.0673 6.061E-06 0.6229
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
AAAAAAAAAAAANAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract.
KKARAAAAR ARAAAA AARARAALA ARAAAA KARAARAAK AAAAAR AAKAAARAA AAAA ARRRRAER. ARARER
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000C O0.00CE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
fifffffff ffffff fffffffff fiffff frfffffff ffffff fEfffffff fEffff fffffffff ffffff fffffffff fEfffs
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000
all water independent and dependent pathways.

C-19

Soil

mrem/yr fract.

.000E+00
.217E-13
.889E-17
.120E-08
3.807E-14
fftffftit
6.120E-08

.0000
.0000
.0000
.0063
.0000
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Summary 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File 116-K-2-8SZ-swc.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/ (pCi/qg)
(i) j F ti OE+00 1.300E+01 3. E 0E+02
C-14 C-14 1.000E+00 2.753E+00 7.360E-01 4.099E-02 2.114E-08 3.742E-19 0.000E+00 0.000E+00 0.000E+00
0Cs-137+D Cs-137+D 1.000E+00 2.553E+00 2.494E+00 2.381E+00 1.885E+00 1.268E+00 2.479E-01 2.336E-03 1.900E-10
0Eu-152 Eu-152 7.208E-01 3.257E+00 3.092E+00 2.786E+00 1.656E+00 6.834E-01 1.787E-02 5.382E-07 8.061E-23
0Eu-152 Eu-152 2.792E-01 1.262E+00 1.198E+00 1.079E+00 6.413E-01 2.647E-01 6.923E-03 2.085E-07 3.122E-23
Eu-152 Gd-152 2.792E-01 0.000E+00 8.660E-17 2.469E-16 8.395E-16 1.349E-15 1.696E-15 1.701E-15 1.686E-15
Eu-152 &DSR{7j) 1.262E+00 1.198E+00 1.079E+00 6.413E-01 2.647E-01 6.923E-03 2.085E-07 1.686E-15
ONi-63 Ni-63 1.000E+00 5.357E-03 5.317E-03 5.237E-03 4.855E-03 4.268E-03 2.510E-03 5.511E-04 2.733E-06
0Sr-90+D Sr-90+D 1.000E+00 3.888E+00 3.795E+00 3.616E+00 2.838E+00 1.879E+00 3.446E-01 2.705E-03 1.160E-10
IITITITITT TITTTITEEIT ITTE777FT fIITTTIIL fTTEILTILL TITITIIIL ITTIIIIIL TIITIITIT TIIfILLif fIfffffil fiffffifs
The DSR includes contributions from associated (half-life & 180 days) daughters.
0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide
1 1 do +01 1.000E+02 1.000E+03
AAAAAAARA AAARARMAAA AAAAAAAAN
Cc-14 5.448E+00 2.038E+01 3.660E+02 7.096E+08 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12
Cs-137 5.875E+00 6.014E+00 6.301E+00 7.956E+00  1.183E+01 6.052E+01 6.420E+03 7.897E+10
Eu-152 3.319E+00 3.497E+00 3.880E+00 6.530E+00 1.582E+01 6.049E+02 2.009E+07 *1.765E+14
Ni-63 2.800E+03 2.821E+03 2.864E+03 3.090E+03 3.515E+03 5.975E+03 2.722E+04 5.488E+06
Sr-90 3.858E+00 3.952E+00 4.148E+00 5.286E+00 7.981E+00 4.353E+01 5.545E+03 1.293E+11
I11iiis 050 5 1 T 9 e 0 G 0 0 D o 0 o S o o 1 A e
*At specific activity limit
0 .
Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)
AR pei/e) o lyears) o JRGH)  (BCE/g)
AAAAAAA AAAAAAAAA AAAAAAAARAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
C-14 7.000E-01 0.000E+00 2.753E+00 5.448E+00 2.753E+00 5.448E+00
Cs-137 5.600E-01 0.000E+00 2.553E+00 ©5.875E+00 2.553E+00 5.875E+00
Eu-152 1.530E-01 0.000E+00 4.519E+00 3.319E+00 4.519E+00 3.319E+00
Ni-63 3.560E+00 0.000E+00 5.357E-03 2.800E+03 5.357E-03 2.800E+03
Sr-90 1.430E-01 0.000E+00 3.888E+00 3.858E+00 3.888E+00 3.858E+00
ITTTTIT IITITifIi TIfIffifIiiiiiii ffiififii ffffffffr fiiiiiiii ififriiii
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0Sr-90 Sr-950 1.000E+00 .560E-01 5.427E-01 5.171E-01 4.058E-01 2.688E-01
IIIIIIT TIITITT fITIfriis TITf$373T TIITITITT PITTITITIITT ITIITITIT fiiTiiiit
THF (i) is the thread fraction of the parent nuclide.

.927E-02

Tiffitit

.869E-04
ififiris

-659E-11
11iiiiis

Rev. 0
1RESRAD, Version 6.3 T« Limit = 180 days 10/10/2005 09:35 Page 19
Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-SZ-swc.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent THF (i) DOSE(j,t), mrem/yr
(3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARAARAA ARAARRA AAARARARA ARARARARR AARARAARA ARAAAARAR AAAAAAARA AAAAAAARA AARAAAAARAA ARAAAAAAAR AAAAAAAAA
C-14 C-14 1.000E+00 1.927E+00 5.152E-01 2.869E-02 1.480E-08 2.619E-19 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 1.430E+00 1.397E+00 1.333E+00 1.056E+00 7.102E-01 1.388E-01 1.308E-03 1.064E-10
0Eu-152 Eu-152 7.208E-01 4.984E-01 4.731E-01 4.263E-01 2.533E-01 1.046E-01 2.735E-03 8.234E-08 1.233E-23
Eu-152 Eu-152 2.792E-01 1.930E-01 1.832E-01 1.651E-01 9.812E-02 4.050E-02 1.059E-03 3.189E-08 4.777E-24
Eu-152 A&ADOSE(j) 6.914E-01 6.563E-01 5.914E-01 3.514E-01 1.451E-01 3.794E-03 1.142E-07 1.711E-23
0Gd-152 Eu-152 2.792E-01 0.000E+00 1.325E-17 3.777E-17 1.284E-16 2.064E-16 2.595E-16 2.603E-16 2.579E-16
ONi-63 Ni-63 1.000E+00 1.907E-02 1.893E-02 1.864E-02 1.728E-02 1.519E-02 8.937E-03 1.962E-03 9.730E-06
5 5 4 2 4 3 1
i 1 i

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent THF (1) S(j,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARAARAR AAAARAR ARAARARAA AAAARARARA AAAAAARAR AAAAAAAAA ARAAAARAR ARAAAAAAR AAAAAAAAR AAARARARR AAARARAAR
C-14 C-14 1.000E+00 7.000E-01 1.653E-01 9.206E-03 4.746E-09 8.393E-20 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 5.600E-01 5.471E-01 5.222E-01 4.135E-01 2.782E-01 5.437E-02 5.125E-04 4.167E-11
OEu-152 Eu-152 7.208E-01 1.103E-01 1.047E-01 9.434E-02 5.606E-02 2.314E-02 6.051E-04 1.822E-08 2.729E-24
Eu-152 Eu-152 2.792E-01 4.272E-02 4.055E-02 3.654E-02 2.171E-02 8.962E-03 2.344E-04 7.058E-09 1.057E-24
Eu-152 &8(j): 1.530E-01 1.452E-01 1.309E-01 7.777E-02 3.210E-02 8.395E-04 2.528E-08 3.786E-24
0Gd-152 Eu-152 2.792E-01 0.000E+00 2.671E-16 7.615E-16 2.590E-15 4.161E-15 5.232E-15 5.248E-15 5.199E-15
ONi-63 Ni-63 1.000E+00 3.560E+00 3.533E+00 3.480E+00 3.226E+00 2.836E+00 1.668E+00 3.662E-01 1.816E-03
0Sr-90 Sr-90 1.000E+00 1.430E-01 1.396E-01 1.330E-01 1.044E-01 6.912E-02 1.267E-02 9.948E-05 4.267E-12
ITITITT TITTITT TITIETIfif TITITIE8T ITITITITT FITIITITY TITITITIT ITTITITIIT ITITITIIT TIITITILIT IIFriIiii
THF (i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 0.35 seconds
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Dose Conversion Factor (and Related) Parameter Summary

File: HEAST 2001 MORBIDI

TBY

k)

Current

2

3

CVP-2006-00001
Rev. 0

Parameter

|

'

'

B-1
B-1
B-1
B-1
B=dl
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1
B-1

Vbbb

1

[ R R |

[vEelvEvEsAvEvEvEvEvRvlvavEvivlvivie]
1
PR ERRERRPRPPEPPERERRERPRPRPERBER

v ow oW

w

w

Y

Dose conversion factors for inhalation, mrem/pCi:

Ac-227+D
C-14
Co-60
Cs-137+4D
Eu-152
Eu-154
Gd-152
Ni-63
Pa-231
Pu-239
Pu-240
Ra-228+D
Sr-90+D
Th-228+D
Th-232
U-235+D
U-236

Dose conversion factors for ingestion, mrem/pCi:

Ac-227+4D
C-14
Co-60
Cs-137+D
Eu-152
Eu-154
Gd-152
Ni-63
Pa-231
Pu-239
Pu-240
Ra-228+D
Sr-90+D
Th-228+D
Th-232
U-235+4D
U-236

Food transfer factors:

Ac-227+D
Ac-2274D
Ac-2274D

C-14
C-14
C-14

Co-60
Co-60
Co-60

,

’

.

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/4d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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.724E+00
.090E-06
.190E-04
.190E-05
.210E-04
.860E-04
.430E-01
.290E-06
.280E+00
.290E-01
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.078E-03
.308E-03
.454E-01
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Ni-63
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Dose Conversion Factor (and Related) Paramet
File: HEAST 2001 MORBIDI

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-DZ-swc.RAD

Dose Conversion Factor (and Related) Parameter Summary {(continued)
File: HEAST 2001 MORBIDITY

0 2 > Current 2 ® Parameter
Menu ° Parameter ’ > value @ 3 Name
D-34 ?* U-235+D , plant/soil concentration ratio, dimensionless ® 2.500E-03 * 2.500E-03 * RTF( 18,1)
D-34 * U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 3.400E-04 * 3.400E-04 ® RTF( 18,2)
D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3> 6.000E-04 * 6.000E-04 * RTF( 18,3)
D-34 3 9 3 3
D-34 3 U-236 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTF( 19,1)
D-34 * U-236 , beef/livestock-intake ratio, {(pCi/kg)/(pCi/d) 3 3.400E-04 * 3.400E-04 * RTF( 19,2)
D-34 ° U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6.000E-04 * 6.000E-04 ® RTF( 19,3)

3 3 3 3
D-5 @ Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 * Ac-227+D , fish 3 1.500E+01 * 1.500E+01 3 BIOFAC( 1,1)
D-5 * Ac-227+D , crustacea and mollusks * 1.000E+03 * 1.000E+03 ?* BIOFAC( 1,2)
D_5 3 3 3 3
D-5 3 C-14 , fish > 5.000E+04 * 5.000E+04 * BIOFAC( 2,1)
D-5 3 C-14 , crustacea and mollusks ® 9.100E+03 * 9.100E+03 * BIOFAC( 2,2)
D_s 3 3 3 3
D-5 2 Co-60 , fish * 3.000E+02 * 3.000E+02 * BIOFAC( 3,1)
D-5 3 Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 3 BIOFAC{ 3,2)
D_5 3 3 3 3
D-5 3 Cs-137+D , fish * 2.000E+03 * 2.000E+03 3 BIOFAC( 4,1)
D-5 * Cs-137+D , crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC{ 4,2)
D_S 3 3 3 3
D-5 3 Eu-152 , fish > 5.000E+01 * 5.000E+01 3 BIOFAC( 5,1)
D-5 ?* Eu-152 , crustacea and mollusks > 1.000E+03 * 1.000E+03 3 BIOFAC( 5,2)
D_S 3 3 3 3
D-5 3 Eu-154 , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 7,1)
D-5 3 Eu-154 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 7,2)
D_S 3 3 3 3
D-5 3 Gd-152 , fish * 2.500E+01 * 2.500E+01 ® BIOFAC( 8,1)
D-5 3 Gd-152 , crustacea and mollusks ® 1.000E+03 * 1.000E+03 * BIOFAC( 8,2)
D_S 3 3 3 3
D-5 3 Ni-63 , fish 3 1.000E+02 * 1.000E+02 * BIOFAC( 9,1)
D-5 * Ni-63 , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 9,2)
D_5 3 3 3 3
D-5 2 Pa-231 , fish 3 1.000E+01 * 1.000E+01 * BIOFAC( 10,1)
D-5 2 Pa-231 , crustacea and mollusks 3 1.100E+02 * 1.100E+02 3 BIOFAC{( 10,2)
D_S 3 3 3 3
D-5 ?* Pu-239 , fish * 3.000E+01 * 3.000E+01 3 BIOFAC( 11,1)
D-5 2 Pu-239 , crustacea and mollusks 3 1.000E+02 * 1.000E+02 * BIOFAC( 11,2)
D_S k] 3 3 3
D-5 3 Pu-240 , fish * 3.000E+01 * 3.000E+01 * BIOFAC( 12,1)
D-5 3 Pu-240 , crustacea and mollusks > 1.000E+02 * 1.000E+02 * BIOFAC( 12,2)
D_S 3 3 3 3
D-5 3 Ra-228+D , fish 3 5.000E+01 * 5.000E+01 * BIOFAC( 14,1)
D-5 3 Ra-228+D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * BIOFAC{ 14,2)
D_5 3 3 3 E]
D-5 2 Sx-90+D , fish * 6.000E+01 * 6.000E+01 * BIOFAC( 15,1)
D-5 3 8x-90+D , crustacea and mollusks 3 1.000E+02 * 1.000E+02 3 BIOFAC( 15,2)
D_S 3 3 3 3
D-5 3 Th-228+D , fish * 1.000E+02 * 1.000E+02 3 BIOFAC( 16,1)
D-5 3 Th-228+D , crustacea and mcllusks * 5.000E+02 * 5.000E+02 * BIOFAC( 16,2)
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File : 116-K-2-DZ-swc.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 MORBIDITY

o] B 3 Curxrent 3 > Parameter
Menu 32 Parameter N Val 9 2

D-5 * Th-232 , fish * 1.000E+02 * 1.000E+02 * BIOFAC( 17,1)
D-5 2 Th-232 , crustacea and mollusks 3 5.000E+02 3 5.000E+02 * BIOFAC( 17,2)
D_s 3 3 3 3

D-5 * U-235+D , fish * 1.000E+01 * 1.000E+01 * BIOFAC( 18,1)
D-5 '3 U-235+D , crustacea and mollusks 3 6.000E+01 * 6.000E+01 * BIOFAC( 18,2)
D_5 3 3 3 3

D-5 3 U-236 , fish > 1.000E+01 * 1.000E+01 * BIOFAC( 19,1)
D-5 3 U-236 , crustacea and mollusks 3 6.000E+01 * 6.000E+01 * BIOFAC( 19,2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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File : 116-K-2-DZ-swc.RAD
Site-Specific Parameter Summary
0 3 3 User 2 2 Used by RESRAD 3  Parameter
Menu 2 Parameter 2 Input 3 Default 3* (If different from user input) 3 Name
RO11 ® Area of contaminated zone (m**2) 3 1.779E+04 * 1.000E+04 3 S 3 AREA
RO11 ® Thickness of contaminated zone (m) 3 7.300E+00 * 2.000E+00 ° - 3 THICKO
RO1l * Length parallel to aquifer flow (m) 2 2.920E+02 * 1.000E+02 3 co= 3 LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) * 1.500E+01 3 3.000E+01 ? --- 3 BRDL
RO11 * Time since placement of material (yr) * 0.000E+00 * 0.000E+00 ° oo 3 TI
RO11 ®* Times for calculations (yr) 3 1.000E+00 * 1.000E+00 2 ceo 3 T( 2)
RO11 * Times for calculations (yr) * 3.000E+00 * 3.000E+00 ? --- 3 T( 3)
RO11 * Times for calculations (yr) > 1.300E+01 * 1.000E+01 ? --- 2 T( 4)
RO11 * Times for calculations (yr) 3 3.000E+01 * 3.000E+01 3 --- 2 T( 5)
RO11 * Times for calculations (yr) > 1.000E+02 * 1.000E+02 3 -——— 3 T( 6)
RO11 * Times for calculations (yr) 3 3.000E+02 * 3.000E+02 3 SEE 2T(7)
R0O11 * Times for calculations (yr) > 1.000E+03 * 1.000E+03 ? o= > T( 8)
RO11 * Times for calculations (yr) 3 not used * 0.000E+00 3 co= 2 T( 9)
RO11 * Times for calculations (yr) ®> not used * 0.000E+00 2 == * T(10)
3 3 3 3 E]
R012 * Initial principal radionuclide (pCi/g): C-14 * 1.260E+00 * 0.000E+00 ° EEE 2 81( 2)
R012 * Initial principal radionuclide (pCi/g): Co-60 > 2.480E+00 * 0.000E+00 3 oo 3 81( 3)
R012 * Initial principal radionuclide (pCi/g): Cs-137 2* 1.300E+02 * 0.000E+00 2 SRS 2 81( 4)
R012 * Initial principal radionuclide (pCi/g): Eu-152 * 6.270E+01 ® 0.000E+00 2 - 3 S1( 5)
R012 * Initial principal radionuclide (pCi/g): Eu-154 * 5.400E+00 ® 0.000E+00 2 o 381( 7)
R012 * Initial principal radionuclide (pCi/g): Ni-63 ® 8.800E+02 * 0.000E+00 * oo 3 81( 9)
R012 * Initial principal radionuclide (pCi/g): Pu-239 3 5.570E+00 * 0.000E+00 2 o= > 81(11)
R012 * Initial principal radionuclide (pCi/g): Pu-240 * 1.330E+00 ® 0.000E+00 2 = 3 81(12)
R012 * Initial principal radionuclide (pCi/g): Sr-90 * 7.120E+00 * 0.000E+00 ? --- 3 81(15)
R012 * Concentration in groundwater (pCi/L): C-14 > not used 3 0.000E+00 ? o 3 Wil( 2)
R012 * Concentration in groundwater (pCi/L): Co-60 > not used 3 0.000E+00 3 oo 2 Wi1( 3)
R012 * Concentration in groundwater (pCi/L): Cs-137 * not used * 0.000E+00 3 soo 2 W1l( 4)
R012 * Concentration in groundwater (pCi/L): Eu-152 * not used * 0.000E+00 3 s=o 2 Wil( 5)
R012 * Concentration in groundwater (pCi/L): Eu-154 2 not used 3 0.000E+00 ?* oo 3 W1( 7)
R012 * Concentration in groundwater (pCi/L): Ni-63 > not used 3 0.000E+00 3 oo 2 W1( 9)
R012 * Concentration in groundwater (pCi/L): Pu-239 2 not used * 0.000E+00 * oo 3 Wl(11)
R012 * Concentration in groundwater (pCi/L): Pu-240 2 not used 3 0.000E+00 ?* - P W1l(12)
R012 * Concentration in groundwater (pCi/L): Sr-90 * not used * 0.000E+00 3 e * W1(1s)
3 3 3 E) 3
RO13 * Cover depth (m) * 4.600E+00 2 0.000E+00 * --- > COVERO
R013 * Density of cover material (g/cm**3) > 1.500E+00 * 1.500E+00 @ --- * DENSCV
R013 * Cover depth erosion rate (m/yr) 3 1.000E-03 * 1.000E-03 2 S5 3 vev
R0O13 * Density of contaminated zone (g/cm**3) * 1.600E+00 * 1.500E+00 °? S00 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr) > 1.000E-03 * 1.000E-03 ? S50 2 VCz
RO13 * Contaminated zone total porosity > 4.000E-01 ® 4.000E-01 3 soo 3 TPCZ
R013 * Contaminated zone field capacity > 2.000E-01 * 2.000E-01 3 moo * FCCz
R013 3 Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 3 1.000E+01 3 oo * HCCZ
R013 ° Contaminated zone b parameter ® 4.050E+00 * 5.300E+00 3 oo * BCZ
RO13 * Average annual wind speed (m/sec) 3 3.400E+00 * 2.000E+00 3 =0 3 WIND
RO13 * Humidity in air (g/m**3) 3> not used °* 8.000E+00 3 Sso * HUMID
R013 * Evapotranspiration coefficient 3 9.100E-01 * 5.000E-01 3 SSS 3 EVAPTR
RO13 * Precipitation (m/yr) 3 1.600E-01 * 1.000E+00 3 sso 3 PRECIP
RO13 * Irrigation (m/yr) 3 7.600E-01 * 2.000E-01 2 seo 3 RI
R013 * Irrigation mode 3 overhead * overhead °? --- > IDITCH
R013 * Runoff coefficient 3 2.000E-01 ® 2.000E-01 2 --- ® RUNOFF
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File : 116-K-2-DZ-swc.RAD
Site-Specific Parameter Summary (continued)

0 3 2 User 2 9 Used by RESRAD * Parameter
Menu 3 Parameter ? Input > Default * (If different from user input)
RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+06 3
RO13 * Accuracy for water/soil computations > 1.000E-03 * 1.000E-03 *?

3 - - 3 3 3 3
R014 * Density of saturated zone (g/cm**3) * 1.600E+00 * 1.500E+00 ? oo ? DENSAQ
R014 * Saturated zone total porosity * 4.000E-01 * 4.000E-01 ? --- * TPSZ
R014 * Saturated zone effective porosity 3 2.500E-01 ® 2.000E-01 3 ooo > EPSZ
R014 * Saturated zone field capacity 3> 1.500E-01 * 2.000E-01 2 oo ? FCSZ
RO14 * Saturated zone hydraulic conductivity (m/yxr) 3 5.530E+03 * 1.000E+02 2 me= ? HCSZ
R014 * Saturated zone hydraulic gradient > 1.250E-03 3 2.000E-02 3 coo ® HGWT
RO14 * Saturated zone b parameter 3 4.050E+00 * 5.300E+00 ? --- * BSZ
RO14 * Water table drop rate (m/yr) > 1.000E-03 3 1.000E-03 3 oo 3 VWT
R014 * Well pump intake depth (m below water table) > 4.600E+00 * 1.000E+01 2 --- 3 DWIBWT
R014 ?® Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND B s=o * MODEL
RO14 * Well pumping rate (m**3/yr) 3 2.500E+02 * 2.500E+02 °? --- s UW

3 3 3 3 3
RO15 ? Number of unsaturated zone strata 5 & B gl 8 coo 3 NS
RO15 ® Unsat. zone 1, thickness (m) * 3.100E+00 * 4.000E+00 3 s 3 H(1)
RO15 * Unsat. zone 1, soil density (g/cm**3) > 1.600E+00 * 1.500E+00 3 oo * DENSUZ (1)
RO15 *® Unsat. zone 1, total porosity ® 4.000E-01 * 4.000E-01 3 soo * TPUZ (1)
RO15 * Unsat. zone 1, effective porosity * 2.500E-01 * 2.000E-01 ? soo 3 EPUZ (1)
RO15 * Unsat. zone 1, field capacity ® 1.500E-01 ® 2.000E-01 3 sso 3 FCUz (1)
R015 ? Unsat. zone 1, soil-specific b parameter ® 4.050E+00 * 5.300E+00 ? coo 3 BUZ (1)
RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 3 oo 3 HCUz (1)

3 3 3 3 3
R016 * Distribution coefficients for C-14 8 3 3 3
RO16 3 Contaminated zone {(cm**3/g) 2 2.000E+02 * 0.000E+00 3 c== 3 DCNUCC( 2)
RO1l6 2 Unsaturated zone 1 (cm**3/g) > 2.000E+02 * 0.000E+00 °* - 3 DCNUCU( 2,1)
RO16 2 Saturated zone (cm**3/g) 3 2.000E+02 * 0.000E+00 2 S * DCNUCS( 2)
RO16 3* Leach rate (/yr) * 0.000E+00 ® 0.000E+00 ° 3.419E-05 * ALEACH( 2)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK( 2)

3 3 3 3 3
RO16 * Distribution coefficients for Co-60 3 3 2 2
RO16 2 Contaminated zone (cm**3/g) > 5.000E+01 * 1.000E+03 ? s=o * DCNUCC( 3)
RO16 3 Unsaturated zone 1 (cm**3/g) > 5.000E+01 * 1.000E+03 °? - * DCNUCU( 3,1)
RO16 *  Saturated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 @ --- 3 DCNUCS( 3)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 1.365E-04 * ALEACH( 3)
RO16 3 Solubility constant * 0.000E+00 * 0.000E+00 2 not used 3 SOLUBK( 3)

3 3 3 3 3
R016 * Distribution coefficients for Cs-137 2 B 3 8
RO16 2 Contaminated zone (cm**3/g) 3 5.000E+01 ® 4.600E+03 3 .- 3 DCNUCC( 4)
RO16 ? Unsaturated zone 1 (cm**3/g) * 5.000E+01 * 4.600E+03 2 co= * DCNUCU( 4,1)
RO16 3 Saturated zone (cm**3/g) > 5.000E+01 * 4.600E+03 3 == 3 DCNUCS( 4)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 ? 1.365E-04 3> ALEACH( 4)
RO1l6 * Solubility constant > 0.000E+00 * 0.000E+00 ? not used * SOLUBK( 4)

3 3 3 3 3
R016 * Distribution coefficients for Eu-152 3 3 3 2
RO16 3 Contaminated zone (cm**3/g) ® 2.000E+02 3-1.000E+00 3 oo > DCNUCC( 5)
RO16 *  Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3-1.000E+00 ? --- * DCNUCU( 5,1)
RO16 * Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 3 --- 3. DCNUCS( 5)
R0O16 *  Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.419E-05 * ALEACH( 5)
ROl6 * Solubility constant > 0.000E+00 * 0.000E+00 ° not used * SOLUBK( 5)
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o} 5 9 User 2 8 Used by RESRAD ® Parameter
Menu 3 Parameter B Input > Default @ (If different from user input) 2 Name
RO16 * Distribution coefficients for Eu-154 & 3 3 E
RO16 *  Contaminated zone (cm**3/g) * 2.000E+02 *-1.000E+00 °* --- > DCNUCC( 7)
RO16 3 Unsaturated zone 1 (cm**3/g) * 2.000E+02 *-1.000E+00 2 == * DCNUCU( 7,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 ? coo 3 DCNUCS( 7)
RO16 * Leach rate (/yr) : 0.000E+00 * 0.000E+00 3 3.419E-05 * ALEACH( 7)
RO1l6 ? Solubility constant > 0.000E+00 * 0.000E+00 ? not used > SOLUBK( 7)

3 3 3 3 3
R0O16 * Distribution coefficients for Ni-63 8 B 2 B
RO16 * Contaminated zone (cm**3/g) 3 3.000E+01 * 1.000E+03 3 --- * DCNUCC( 9)
ROl6 ? Unsaturated zone 1 (cm**3/g) 3 3.000E+01 * 1.000E+03 °? o= * DCNUCU( 9,1)
RO1l6 3 Saturated zone (cm**3/g) 3 3.000E+01 3 1.000E+03 ? oo * DCNUCS( 9)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 2.271E-04 * ALEACH( 9)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 3 not used * SOLUBK( 9)

3 3 3 3 3
R016 * Distribution coefficients for Pu-239 g 3 3 3
RO16 3 Contaminated zone {(cm**3/g) 3 2.000E+02 3 2.000E+03 °* ——= > DCNUCC(11)
RO16 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+03 2 --- 3 DCNUCU(11,1)
RO16 * Saturated zone (cm**3/g) * 2.000E+02 * 2.000E+03 * --- 3 DCNUCS(11)
RO1l6 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 3.419E-05 3> ALEACH(11)
RO1l6 * Solubility constant > 0.000E+00 * 0.000E+00 * not used > SOLUBK(11)

3 3 3 3 3
R016 * Distribution coefficients for Pu-240 2 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 3 soo 3 DCNUCC(12)
RO16 3 Unsaturated zone 1 (cm**3/g) ® 2.000E+02 * 2.000E+03 ? soo * DCNUCU(12,1)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 * 2.000E+03 ?* --- : DCNUCS (12)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 3.419E-05 * ALEACH (12)
RO16 2 Solubility constant > 0.000E+00 3 0.000E+00 * not used 3 SOLUBK (12)

3 3 3 3 3
R016 * Distribution coefficients for Sr-90 8 8 9 3
RO16 3 Contaminated zone (cm**3/g) > 2.500E+01 ® 3.000E+01 ? oo 3 DCNUCC (15)
RO16 * Unsaturated zone 1 (cm**3/g) * 2.500E+01 * 3.000E+01 ? == * DCNUCU(15,1)
RO16 °* Saturated zone (cm**3/g) - * 2.500E+01 * 3.000E+01 * @oo * DCNUCS (15)
RO1l6 ° Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 2.723E-04 * ALEACH (15)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 * not used ® SOLUBK(15)

3 3 3 3 3
R016 3 Distribution coefficients for daughter Ac-227 3 3 3 3
RO1l6 2 Contaminated zone (cm**3/g) * 2.000E+01 * 2.000E+01 ? --- 3 DCNUCC( 1)
RO16 3 Unsaturated zone 1 (cm**3/g) 2.000E+01 * 2.000E+01 2 --- * DCNUCU( 1,1)
ROle 3 Saturated zone (cm**3/g) 3 2.000E+01 * 2.000E+01 3 --- 3 DCNUCS( 1)
RO16 * Leach rate (/yr) * 0.000E+00 3 0.000E+00 ? 3.400E-04 3 ALEACH( 1)
RO1l6 * Solubility constant * 0.000E+00 * 0.000E+00 °? not used * SOLUBK( 1)

3 3 3 L) 3
RO16 * Distribution coefficients for daughter Gd-152 8 B 2 8
RO1l6 2 Contaminated zone (cm**3/g) 3-1.000E+00 ®*-1.000E+00 °? 8.249E+02 * DCNUCC( 8)
RO1l6 3 Unsaturated zone 1 (cm**3/g) 3~1.000E+00 3-1.000E+00 3 8.249E+02 * DCNUCU( 8,1)
RO16 ° Saturated zone (cm**3/g) *-1.000E+00 3-1.000E+00 3 8.249E+02 3 DCNUCS( 8)
R016 *  Leach rate (/yr) 3 0.000E+00 2 0.000E+00 * 8.294E-06 3 ALEACH( 8)
RO1l6 3 Solubility constant * 0.000E+00 * 0.000E+00 ° not used * SOLUBK({ 8)
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File 116-K-2-DZ-swc.RAD
Site-Specific Parameter Summary (continued)
0 3 2 User 2 2 Used by RESRAD ? Parameter
9 3 Default 3 (If different from user input) °*

R016 ? Distribution coefficients for daughter Pa-231 G 3 3 B
RO16 * Contaminated zone (cm**3/g) 3 5.000E+01 * 5.000E+01 2 - * DCNUCC(10)
RO1l6 3 Unsaturated zone 1 (cm**3/g) 3 5.000E+01 3 5.000E+01 °? SEL 3 DCNUCU(10,1)
RO1l6 2 Saturated zone (cm**3/g) * 5.000E+01 * 5.000E+01 ° coo 3 DCNUCS(10)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 ° 1.365E-04 * ALEACH(10)
ROl6 @ Solubility constant > 0.000E+00 * 0.000E+00 * not used 3> SOLUBK(10)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Ra-228 3 3 2 3
RO1l6 * Contaminated zone {cm**3/g) 3 7.000E+01 * 7.000E+01 * s== 3 DCNUCC(14)
RO1l6 °? Unsaturated zone 1 (cm**3/q) > 7.000E+01 3 7.000E+01 3 oo 3 DCNUCU(14,1)
RO16 *  Saturated zone (cm**3/g) 2 7.000E+01 * 7.000E+01 3 --- * DCNUCS (14)
R0O16 * Leach rate (/yr) 2 0.000E+00 * 0.000E+00 3 9.758E-05 > ALEACH(14)
RO16 2 Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK(14)

3 3 3 3 E)
RO16 * Distribution coefficients for daughter Th-228 9 2 3 3
RO1l6 3 Contaminated zone (cm**3/g) 3 2.000E+02 ® 6.000E+04 °? - 3 DCNUCC(16)
RO16 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 6.000E+04 °? --- * DCNUCU(16,1)
RO16 @ Saturated zone (cm**3/g) 3 2.000E+02 * 6.000E+04 3 --- 3 DCNUCS(16)
RO16 * Leach rate (/yx) > 0.000E+00 * 0.000E+00 ? 3.419E-05 3 ALEACH(16)
RO16 2 Solubility constant * 0.000E+00 * 0.000E+00 ° not used 3 SOLUBK(16)

k] 3 3 3 2
RO16 * Distribution coefficients for daughter Th-232 2 3 2 3
RO16 3 Contaminated zone (cm**3/g) ® 2.000E+02 * 6.000E+04 °? oo 3 DCNUCC(17)
RO16 ? Unsaturated zone 1 (cm**3/g) ?* 2.000E+02 * 6.000E+04 °? oo * DCNUCU(17,1)
RO16 2 Saturated zone (cm**3/g) * 2.000E+02 3 6.000E+04 ° oos 3 DCNUCS (17)
RO16 ° Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ° 3.419E-05 3 ALEACH (17)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 ? not used * SOLUBK(17)

3 3 3 3 k]
RO16 * Distribution coefficients for daughter U-235 8 9 3 9
RO16 * Contaminated zone (cm**3/g) 2 2.000E+00 * 5.000E+01 ° oo 3 DCNUCC(18)
RO1l6 * Unsaturated zone 1 (cm**3/g) 3 2.000E+00 ® 5.000E+01 ° L * DCNUCU(18,1)
RO1l6 ? Saturated zone (cm**3/g) * 2.000E+00 * 5.000E+01 ? L 3 DCNUCS (18)
RO16 *  Leach rate (/yr) 5 0.000E+00 * 0.000E+00 3 3.220E-03 3 ALEACH(18)
RO1l6 ? Solubility constant > 0.000E+00 * 0.000E+00 2 not used 3 SOLUBK(18)

3 3 3 3 3
R0O16 * Distribution coefficients for daughter U-236 3 2 8 3
RO16 3 Contaminated zone (cm**3/g) > 2.000E+00 * 5.000E+01 ? coo 3 DCNUCC(19)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+00 * 5.000E+01 3 S * DCNUCU(19,1)
RO16 2 Saturated zone (cm**3/g) 3 2.000E+00 * 5.000E+01 3 oo * DCNUCS (19)
RO16 ? Leach rate (/yr) * 0.000E+00 * 0.000E+00 °? 3.220E-03 > ALEACH(19)
RO1l6 3 Solubility constant * 0.000E+00 2 0.000E+00 * not used 3 SOLUBK(19)

3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) 3 7.300E+03 * 8.400E+03 °* --- * INHALR
RO17 * Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 ? L * MLINH
RO17 * Exposure duration 3 3.000E+01 * 3.000E+01 ? sos * ED
R017 * Shielding factor, inhalation * 4.000E-01 ® 4.000E-01 ? =oo 3 SHF3
R017 * Shielding factor, external gamma * 8.000E-01 * 7.000E-01 °* Soo 3 SHF1
R017 * Fraction of time spent indoors * 6.000E-01 * 5.000E-01 ? oo * FIND
R017 * Fraction of time spent outdoors (on site) 3 2.000E-01 * 2.500E-01 2 - * FOTD
RO17 * Shape factor flag, external gamma 3 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
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Site-Specific Parameter Summary (continued)

[ 9 3 User 9 B Used by RESRAD 3  Parameter
Menu 3 Parameter * Default. 3 i 8
RO17 ® Radii of shape factor array (used if FS = -1): 2 9 9 9
RO17 3 Outer annular radius (m), ring 1: > not used * 5.000E+01 @* -—- 3 RAD_SHAPE( 1)
RO17 @ Outer annular radius (m), ring 2 * not used 7.071E+01 3 - 3> RAD_SHAPE( 2)
RO17 * Outer annular radius (m), ring 3 * not used > 0.000E+00 * coo ® RAD_SHAPE( 3)
RO17 2 Outer annular radius (m), ring 4: * not used * 0.000E+00 @ - 3 RAD_SHAPE( 4)
RO17 2 Outer annular radius (m), ring 5: > not used * 0.000E+00 ? oo 3 RAD_SHAPE( 5)
RO17 * Outer annular radius (m), ring 6 * not used * 0.000E+00 ? oo 3 RAD_SHAPE( 6)
RO17 * Outer annular radius (m), ring 7 3 not used 3 0.C00E+00 3 --- ® RAD_SHAPE( 7)
RO17 * Outer annular radius (m), ring 8 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 8)
RO17 Outer annular radius (m), ring 9: 3 not used 3 0.000E+00 32 - 3 RAD_SHAPE( 9)
RO17 3 Outer annular radius (m), ring 10: * not used 3 0.000E+00 ?* oo 3 RAD_SHAPE(10)
RO17 2 Outer annular radius (m), ring 11: 3 not used * 0.000E+00 3 -—- 3 RAD_SHAPE(11)
RO17 = Outer annular radius (m), ring 12: 3 not used * 0.000E+00 3 --- 3> RAD SHAPE(12)

3 3 3 3 3
R017 * Fractions of annular areas within AREA: 3 3 3 78
ROL17 2 Ring 1 > not used * 1.000E+00 2 LB 3 FRACA( 1)
RO17 * Ring 2 > not used * 2.732E-01 3 --- * FRACA( 2)
RO17 * Ring 3 > not used * 0.000E+00 3 --- 3 FRACA( 3)
RO17 * Ring 4 > not used * 0.000E+00 3 --- * FRACA( 4)
RO17 * Ring 5 s not used * 0.000E+00 3 --- * FRACA( 5)
RO17 * Ring 6 > not used * 0.000E+00 3 --- * FRACA{ 6)
RO17 *  Ring 7 s not used * 0.000E+00 3 --- s FRACA( 7)
RO17 *  Ring 8 3 not used * 0.000E+00 3 --- * FRACA( 8)
RO17 *  Ring 9 > not used * 0.000E+00 3 --- 3 FRACA( 9)
RO17 *  Ring 10 * not used 3 0.000E+00 3 --- 3 FRACA(10)
RO17 °  Ring 11 * not used  0.000E+00 * --- * FRACA(11)
RO17 *  Ring 12 * not used * 0.000E+00 * --- * FRACA(12)

3 3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 3 --- 3 DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 @ --- 3 DIET(2)
RO18 * Milk consumption (L/yr) * 1.000E+02 * 9.200E+01 3 --- 3 DIET(3)
R018 * Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01 * --- 3 DIET (4)
RO18 * Fish consumption (kg/yr) 32 1.970E+01 * 5.400E+00 * SEE 3 DIET(5)
R018 3 Other seafood consumption (kg/yr) 3 9.000E-01 ® 9.000E-01 ? --- 3 DIET(6)
R018 3 Soil ingestion rate (g/yr) 3 7.300E+01 * 3.650E+01 * oo * SOIL
R0O18 * Drinking water intake (L/yr) 3 7.300E+02 ? 5.100E+02 2 =oo > DWI
R018 3 Contamination fraction of drinking water 3 1.000E+00 * 1.000E+00 3 === 3 FDW
R018 3 Contamination fraction of household water 3 not used ?* 1.000E+00 °? === > FHHW
R018 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 2 Soo 3 FLW
R018 3 Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 2 --- 3 FIRW
R018 * Contamination fraction of aquatic food 3 5.000E-01 ® 5.000E-01 * - 3 FRY
R018 * Contamination fraction of plant food 3-1 -1 3 0.500E+00 3 FPLANT
R018 3 Contamination fraction of meat -1 D=1l 2 0.890E+00 3 FMEAT
R0O18 3 Contamination fraction of milk D=1l D=1l 2 0.890E+00 3 FMILK

3 3 3 3 3
R019 * Livestock fodder intake for meat (kg/day) * 6.800E+01 * 6.800E+01 3 === > LFIS
R019 * Livestock fodder intake for milk (kg/day) 3 5.500E+01 ® 5.500E+01 3 === 3 LFI6
R019 * Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01 ? Sea 3 LWIS
R0O19 * Livestock water intake for milk (L/day) * 1.600E+02 * 1.600E+02 3 === 3> LWI6
RO19 * Livestock soil intake (kg/day) 3 5.000E-01 ® 5.000E-01 3 --- s LSI
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File : 116-K-2-DZ-swc.RAD

Site-Specific Parameter Summary (continued)
3

0 2 3 Usexr 3 Used by RESRAD 3>  Parameter

3 Parameter 2 2 2 3
R0O19 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 ? oo 3 MLFD
R019 ?* Depth of soil mixing layer (m) * 1.500E-01 * 1.500E-01 3 oo 3 DM
RO19 *® Depth of roots (m) * 9.000E-01 ® 9.000E-01 ? --- > DROOT
R019 * Drinking water fraction from ground water > 1.000E+00 * 1.000E+00 2 oo 3 FGWDW
RO19 * Household water fraction from ground water * not used 3 1.000E+00 3 oo 3 FGWHH
R019 ?* Livestock water fraction from ground water > 1.000E+00 * 1.000E+00 2 oo 3 FGWLW
R019 * Ixrigation fraction from ground water > 1.000E+00 * 1.000E+00 ? == 3 FGWIR

3 3 3 B 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 * 7.000E-01 * --- s Yv(1)
R19B * Wet weight crop yield for Leafy (kg/m**2) > 1.500E+00 > 1.500E+00 ? --- s Yv(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) 2 1.100E+00 * 1.100E+00 @ --- 2 YV (3)
R19B * Growing Season for Non-Leafy (years) » 1.700E-01 * 1.700E-01 ? oo 2 TE(1)
R19B * Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 °* == > TE(2)
R19B ?* Growing Season for Fodder (years) ®> 8.000E-02 * 8.000E-02 ? === 3 TE(3)
R19B ® Translocation Factor for Non-Leafy * 1.000E-01 * 1.000E-01 * oo 3 TIV(1)
R19B * Translocation Factor for Leafy > 1.000E+00 * 1.000E+00 ? oo 3 TIV(2)
R19B *® Translocation Factor for Fodder > 1.000E+00 * 1.000E+00 ? oo 3 TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy * 2.500E-01 3 2.500E-01 ? oo 3 RDRY (1)
R19B ® Dxy Foliar Interception Fraction for Leafy ®* 2.500E-0L * 2.500E-01 ? oo 3 RDRY (2)
R19B * Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.500E-01 ? oo * RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 3 2.500E-01 3 oo 3 RWET (1)
R19B * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01 ? oo ® RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 ? oo * RWET (3)
R19B ® Weathering Removal Constant for Vegetation  2.000E+01 * 2.000E+01 ? oo > WLAM

3 3 3 3 3
Cl4 * C-12 concentration in water (g/cm**3) 2 2.000E-05 ® 2.000E-05 °® - 3 CLl2WTR
Cl4 * C-12 concentration in contaminated soil (g/g) * 3.000E-02 * 3.000E-02 ? coo 3 Cl2Cz
Cl4 * Fraction of vegetation carbon from soil > 2.000E-02 * 2.000E-02 ? - * CSOIL
Cl4 * Fraction of vegetation carbon from air 3 9.800E-01 * 9.800E-01 ? oo 3 CAIR
Cl4 3* C-14 evasion layer thickness in soil (m) > 3.000E-01 * 3.000E-01 ? oo 3 DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 * 7.000E-07 ? L 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) * 1.000E-10 * 1.000E-10 ? coo * REVSN
Cl4 * Fraction of grain in beef cattle feed 2 8.000E-01 * 8.000E-01 ? --- 3 AVFG4
Cl4 ° Fraction of grain in milk cow feed 2 2.000E-01 '3 2.000E-01 ? --- > AVFGS
Cl4 * DCF correction factor for gaseous forms of Cl4 3 8.894E+01 * 0.000E+00 °? coo * CO2F

3 3 3 3 3
STOR * Storage times of contaminated foodstuffs (days): ? 8 9 3
STOR 3 Fruits, non-leafy vegetables, and grain > 1.400E+01 * 1.400E+01 °* --- 3 STOR_T (1)
STOR 2 Leafy vegetables > 1.000E+00 * 1.000E+00 ? ooo 3 STOR_T(2)
STOR ? Milk > 1.000E+00 * 1.000E+00 * coo 3 STOR_T(3)
STOR ? Meat and poultry * 2.000E+01 3 2.000E+01 ?* oo * STOR_T(4)
STOR °* Fish * 7.000E+00 * 7.000E+00 ? o= 3 STOR_T(5)
STOR Crustacea and mollusks * 7.000E+00 * 7.000E+00 * oo 3 STOR_T(6)
STOR * Well water * 1.000E+00 * 1.000E+00 * oo 3 STOR_T(7)
STCR Surface water > 1.000E+00 * 1.000E+00 ? coo 3 STOR_T(8)
STCR * Livestock fodder * 4.500E+01 ?* 4.500E+01 °? coo 3 STOR_T(9)

3 3 3 3 3
R021 * Thickness of building foundation (m) * not used * 1.500E-01 3 oo * FLOOR1
R021 * Bulk density of building foundation (g/cm**3) > not used * 2.400E+00 * --- * DENSFL
R021 * Total porosity of the cover material > not used * 4.000E-01 ? oo > TPCV
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Site-Specific Parameter Summary (continued)
0 User 3 2 Used by RESRAD * Parameter

(If different from user input) 2

3 3
3 Parameter 3

R021 * Total porosity of the building foundation * not used * 1.000E-01 ? Soo * TPFL
R0O21 * Volumetric water content of the cover material * not used * 5.000E-02 ? oo 3 PH20CV
R021 ® Volumetric water content of the foundation > not used * 3.000E-02 2 oo * PH20FL
R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 in cover material 3 not used * 2.000E-06 ? oo * DIFCV
RO21 3 in foundation material 3 not used * 3.000E-07 ? cos 3 DIFFL
RO21 3 in contaminated zone soil * not used * 2.000E-06 ? cos 3 DIFCZ
R021 * Radon vertical dimension of wmixing (m) 3 not used * 2.000E+00 3 co= 3 HMIX
RO21 ® Average building air exchange rate (1/hr) 3 not used * 5.000E-01 @ S 3 REXG
R021 * Height of the building (room) (m) 3 not used 3 2.500E+00 3 coo 3 HRM
R021 ° Building interior area factor 3 not used 3 0.000E+00 3 . oo 3 FAI
R021 ° Building depth below ground surface (m) 3 not used 2*-1.000E+00 3 oo * DMFL
R0O21 ° Emanating power of Rn-222 gas * not used * 2.500E-01 3 S * EMANA (1)
R021 * Emanating power of Rn-220 gas 3 not used * 1.500E-01 3 St 3 EMANA (2)
3 3 3 3 3
TITL * Number of graphical time points 2 32 8 oo 3 == * NPTS
TITL * Maximum number of integration points for dose 3 a, g oo 2 oo * LYMAX
TITL * Maximum number of integration points for risk B 5 a coo D o= 3 KYMAX
19SS SRS S S IR RS A A RSN S SR SRR S S SSS SR SR AR S RIS S S SRS AR A EI PSR S A S SIS RS S SN SR ASSA S S S SRS SR SR I A S SSS SRR A S SRR S S SO SRR A SRS A1

Summary of Pathway Selections

User Selection

-- external gamma 8 active

-- inhalation {w/o radon)? active

-- plant ingestion 2 active
meat ingestion 8 active
milk ingestion 9 active
aquatic foods 9 active
drinking water 9 active
soil ingestion 8 active
radon 3 suppressed
peak pathway doses 3 active
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File : 116-K-2-DZ-swc.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
AARARAAARARRAARARAARARAAARARA ARAAAAAARAAAAAARARAARARARAARAAAAAA
Area: 17794.00 square meters C-14 1.260E+00
Thickness: 7.30 meters Co-60 2.480E+00
Cover Depth: 4.60 meters Cs-137 1.300E+02
Eu-152 6.270E+01
Eu-154 5.400E+00
Ni-63 8.800E+02
Pu-239 5.570E+00
Pu-240 1.330E+00
Sr-90 7.120E+00
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
= Fraction of Basic Dose Limit Received at Time
RARAAARARARRAARAAAAAAARARARARARAARARARRARARARAARAARAAARARARAAAAR
t (years): O0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.286E-22 1.156E-22 9.366E-23 3.490E-23 9.010E-24 4.210E-06 4.455E-04 9.891E-04
M(t): 8.574E-24 7.707E-24 6.244E-24 2.326E-24 6.007E-25 2.806E-07 2.970E-05 6.594E-05
OMaximum TDOSE(t): 9.891E-04 mrem/yr at £t = 1.000E+03 years
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Milk Soil
Radio- AARAAARAAAAAAAAA AAAAARAAAAARAARA AAAAAAARARAAAAAR s e e b R s e s s s e R 5 5 s 5
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARRAR AARARARAR ARARAR ARARARARAA ARAKAR ARKARKRARA RARARAR AARRRAKARK RARARA AARAARARA ARARAR AARARARAR ARARAR AARARKARA ARAREA
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Co-60 1.069E-22 0.8308 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 9.524E-27 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 1.830E-23 0.1423 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 3.444E-24 0.0268 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.CO0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
50 0 A 0 e 0 o 6 o 0 I 0 . A 9 e e e 2 e 0 o O o 2 e o e e o O 5 0 e
Total 1.286E-22 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Dependent Pathways

0 M
Radio- AR
Nuclide fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr mrem/yr
RARAZRR ARRRAR ARRRARARA AARRAK AARARRARA AARARA AAARARARA AKRARR ARARARKAKAK KARAAR AARARAKAR
Cc-14 0.000E+00 0.0000 O0.000E+00 0.0000 O©.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.069E-22
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.524E-27
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.830E-23
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.444E-24
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00C0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
tiffftt fiffffftt fffffs fifffffff fiffft fffffffff ffffft fffffffff fiffftr fffffffif ffffff SEfffffft ffffft ffftififs
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.286E-22

0*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Meat Milk Soil
Radio- IR RERRARE | RRAREANBRRERARER  ARRRREERARRERRER
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARRAR ARAKARAAR AAARAR A RARRAR ARARARAKA ARAAAR AARRARKAR ARARRA RARARARAX RARARA ARARAAAAR RAAARA AAARRRAAR ARARRR
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 9.478E-23 0.8198 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 9.439E-27 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 1.760E-23 0.1522 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 3.223E-24 0.0279 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
ftffitt fiffiffft fiffif fifffetff fiffft fiffftfts ffffff fffffffts ffffff ffffffffs fffff ffffffffs fifffdf Lfffffffs fEfffsf
Total 1.156E-22 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Dependent Pathways

0 Fish Radon . Plant Meat Milk All Pathways*
Radio- AARARAAAARRRAARE ARRARARKAARARAAR ARAARAARRAARAARR ARARRAAAARAARAAR AEAARKARRAARAARR ARRARAAARAARRARK
Nuclide mrem/yr £fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARARARA ARARARARA AAKARA ARARRRAAR RAARAR AAKARREAR RKARKAR ARKARARER RARAAR
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.478E-23 0.8198
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.439E-27 0.0001
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.760E-23 0.1522
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.223E-24 0.0279
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fitfttt fifftffft tiffff ffffffffs ffffft fifffffss ffffft fftfffffs fiffef frfffffff ffffff Sffffffff ffffff fELLLL588 fELLLS
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.156E-22 1.0000

0*Sum of all water independent and dependent pathways.

C-39



1RESRAD,
Summary
File

o o

Radio-
Nuclide
REARRARA
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
fifrfist
Total

Radio-
Nuclide
ARRRARA
C-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
fifffit
Total
0*Sum of

CVP-2006-00001

Rev. 0

Version 6.3 T« Limit = 180 days 10/10/2005 09:46 Page 16
116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-DZ-swc.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
REAAKAARKARARARR ARRRARRRARRARRAR AARARARRARRAAARA ARKAAAAARAAAKAAR RAARAARAARKARRAR ARRARRARRARRAZAR
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRRRAARR ARRRAR ARARAAAAR AAARAR AARAAARAA AARAAA AARRAAARRX ARKAAA AARRARRAR KARKAR AEARKEKARA KAREAR
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
7.456E-23 0.7961 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
9.271E-27 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.626E-23 0.1736 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
2.823E-24 0.0301 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
ffffffitt fiffft fifffffft ffifff ffftfffts feffft fifffsfff fff8ff fifffffes fefffft SLELEfEFFF fEEL£S
9.366E-23 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways
Water Plant Meat Milk

ARARARARARRARKARR ARARARAARRRARARR AARRARARARARAAAA AARRRARARRARARRR
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRRRRARR RARAAR ARARARARA ARARAR ARKAKARAR ARKAARAA ARAKAKARAA ARARAA ARARKARKAR RARRAR ARARAAAAR AARAAR
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©O.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
i 1 000 A 0 O o o o o s e 5 A o 0 0 O O 1 O . O 0 0 O s v 2 e . e 0 O 4
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
all water independent and dependent pathways.

C-40

Soil
AAAARAARAAARAKA
mrem/yr fract.
ARRARKARRKA ARKAKRA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifetffft fififf
0.000E+00 0:0000

All Pathways*

AAAAAAAAAAAAAAAA
mrem/yr fract.
ARAAAAAAA AAAAAA
0.000E+00 0.0000
7.456E-23 0.7961
9.271E-27 0.0001
1.626E-23 0.1736
2.823E-24 0.0301
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffff fiffff
9.366E-23 1.0000



1RESRAD, Version 6.3

Summary

File 116-K-2-DZ-swc.RAD
0
0 Ground Inhalation
Radio- AAAAAAAARARAAAAA AAAAARAAAAAAAAKA
Nuclide mrem/yr fract. mrem/yr fract.
ARRARAK AARARAAAR RARARA ARARARARK ARKARA
Cc-14 0.000E+00 0000 (0.000E+00 0.0000
Co-60 2.247E-23 6440 0.000E+00 0.0000
Cs-137 8.473E-27 0002 O0.000E+00 0.0000
Eu-152 1.096E-23 3141 0.000E+00 0.0000
Eu-154 1.454E-24 0417 0.000E+00 0.0000
Ni-63 0.000E+00 0000 0.000E+00 0.0000
Pu-239 0.000E+00 0000 0.000E+00 0.0000
Pu-240 O0.000E+00 0000 O0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000
titfftf fifffffff ffffff fffffffff ffffff
Total 3.490E-23 1.0000 0.000E+00 0.0000
0
0
0 Fish N
Radio- ARRARRRARARARARA
Nuclide mrem/yr €fract. mrem/yr ract.
AARARRR AAAARKAAR ARAAAR ARARARRARR KARKAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 ©0.000E+00 0.0000
fiiffft frftffftf feffff ffffffes fffffsf
Total 0.000E+00 0.0000 O0.000E+00 0.0000

0*sum of all water

T« Limit

180 days

Total Dose Contributions TDOSE(i,p,t)

10/10/2005
116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation

09:46

Page

17

for Individual Radionuclides (i) and Pathways

As mrem/yr and Fraction of Total Dose At t 1.300E+01 years

Water Independent Pathways (Inhalation excludes radon)
Plant

AAAA
mrem/yr fract.
ARAAAAAAA ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tifffftes ffffft
0.000E+00 0.0000

mrem/yr
AARRARARA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
tittffffs
0.000E+00

fract.
v

0.
®o
0.
0.0000
0.0000
®o
0

0

0000
0000
0000

0000

.0000
.0000
0.

0000

tffffsf

0.

0000

Meat

mrem/yr
ARARRARAR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
fiffffftt
0.000E+00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Radon

AAAAAAAAAAAARARAA
mrem/yr fract.
ARAKARARAR ARRARA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000

0.0000
tffiff
0.0000

DO O0OO0OO0O0O0O0O

0.000E+00

independent and dependent pathways.

Plant

AAAAAAAAAARAAAAA
mrem/yr fract.
ARRARRRRR RARARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tifftfift fffift
0.000E+00 0.0000

C-41

AL
fract.
ARARAR
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

(1) and
1.300E+01 years

CVP-2006-00001

Rev. 0
(p)
Milk

FVVV9.9.9.9.9.0.9.9.9.0.0.9.4
mrem/yr fract
ARARARARA ARAKAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tiffrffff ffffis
0.000E+00 0.0000

Pathways (p)

Meat Milk

KARRARRARRARRARRR
mrem/yr fract. mrem/yr fract.
ARARAARAR RRARARA ARARARARA ARARAR
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+C0 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
fiffffftf ffffff fffffffff fffffsf
0.000E+00 0.0000 0.000E+00 0.0000

COO0OORKFHFWNO

mrem/yr
AAAAAAAAL
.000E+00

.247E-23
.473E-27
.096E-23
.454E-24
.000E+00
.000E+00
.000E+00
.000E+00

tifffffss
3.490E-23

Soil

AAAAAAAAAAAAAAAA
mrem/yr fract.
ARARARRARR AARARA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
fiffffft fifffs
000E+00 0.0000

All pathways*

A



1RESRAD,
Summary

File

Radio-
Nuclide

180 days

10/10/2005

09

146

Page 18

116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation

RER®

c-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
fiffffs
Total

(==}

Radio-
Nuclide
AAAALAA

Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
fiffifsf
Total
0*Sum of

Version 6.3 T« Limit =
116-K-2-DZ-swc.RAD
Ground Inhalation
AAAAAAAARAAAAAAA AARAARAAARARAAAA
mrem/yr fract. mrem/yr fract.
ARARAARRR KAKARA ARARAKRAA ARARAA
0.000E+00 0.0000 0.000E+00 0.0000
2.925E-24 0.3246 0.000E+00 0.0000
7.272E-27 0.0008 0.000E+00 0.0000
5.607E-24 0.6223 0.000E+00 0.0000
4.706E-25 0.0522 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
tfffffftt fffffs fEfffffff fffffi
9.010E-24 1.0000 0.000E+00 0.0000
Fish
AAAAAAAAAAAAAAAA
mrem/yr fract.
RARARKRAR RARARK
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
fffffffft ffffft fffffffff ffffff
0.000E+00 0.0000 0.000E+00 0.0000
all water

Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction of Total Dose At t =

Radon
mrem/yr fract
ARARAARAR AARARK
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffff ffffff
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction of Total Dose At t =

mrem/yr
ARRRARARA
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
0.000E+00
tifffffft
0.000E+00

=N =N NN

independent and dependent pathways.

for Individual Radionuclides

mrem/yr
T

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.
0
0
0

000E+00

.000E+00
-000E+00
.000E+00
0.

000E+00

tifffffff

0.

000E+00

fract. mrem/yr
ARRKARR RARRARARR
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
tfifft fiffiffst
0.0000 0.000E+00

for Individual Radionuclides

Water Dependent Pathways

(i) and Pathways

3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)
Plant

Meat

fract.
ARAKEK
.0000
.0000
.0000
.0000

0
0
0
0
0.
0
0
0
0

0000

.0000
.0000
.0000
.0000

iftfft

0.

(i) and
3.000E+01 years

0000

Plant Meat

AAAAAAAAAAAAAAAA

mrem/yr fract. fract.
ARARKARAR ARARKR AAKARR
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
tifffffes ffffff fffffffif ffffisf
0.000E+00 0.0000 0.000E+00 0.0000

C-42

Rev. 0
(p)
Milk

ARKRARRAARAAREAR
mrem/yr fract
ARARAAKAR AARRAX
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ffffffftf ffffisf
0.000E+00 0.0000
Pathways (p)

CVP-2006-00001

Milk

mrem/yr
ARRRRRRAR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
ffffftffs
0.000E+00

COO0OO0O0O0OOO0O

fract.
e
.0000
.0000
.0000

0
0
0
0.
0
0
0
0

0000

.0000
.0000
.0000
.0000

0000

0.
ffffff

0.

0000

Soil
A AAAAAAAAARAKKAZ

mrem/yr
ARARARARA
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
fifffftft

oHOoOOOOOOOQOOO

mrem/yr
eyt i

.000E+00
.925E-24
.272E-27
.607E-24
.706E-25
.000E+00
.000E+00
.000E+00
0.000E+00
ffttfffif
9.010E-24

CO0OOPUININO

HOOOOOOOOO

.000E+00 0.0000

All Pathways*

AAA

fract.
e

0

0.0000
0.3246
0.0008
0.
0
0
0
0

6223

.0522
.0000
.0000
.0000

0000

ffffff
1.

0000



1RESRAD,
Summary
File

[=]

Radio-~

Nuclide

RARARRA
c-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-20
tiftfff
Total

0

(=]

Radio-
Nuclide
ARRRARK
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
tifffif
Total
0*Sum of

CVP-2006-00001
Rev. 0

Version 6.3 T« Limit = 180 days 10/10/2005 09:46 Page 19
116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
: 116-K-2-DZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Inhalation Plant Meat

Milk Soil
RRRRRARRRRRRRARE  RRREAREREREARREARER

mrem/yr mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARARRARARE ARRAKA AARAKARAR ARARAR A KAARAR ARRARAAKA RRRKAR ARRARARRA ARRAAR
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.606E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000
3.876E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.C0QE+00 0.0000
3.548E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.524E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000, 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - 0.000E+C0 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000
tffffffft ffffft Lffffteff ffffft ffffffsfs ffffff Sfffftffst fefffst fifffffss ifiiii fiiiffifi tittft fifffffff fififf
3.638E-25 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract
RALS POPEED  mmmemiiteE EEREnR | RRORERERG AoRREn | ARRERARER ReREaN | ARRRRGEAR GRRRRR  AREERNERR RRRRRR | BRROARROER GRRERE

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.606E-28 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.876E-27 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.548E-25 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.524E-27 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.414E-07 0.1049 1.836E-09 0.0004 0.000E+00 0.0000 4.858E-08 0.0115 3.355E-09 0.0008 1.719E-08 0.0041 5.123E-07 0.1217
3.185E-06 0.7567 1.325E-08 0.0031 0.000E+00 0.0000 3.505E-07 0.0833 2.411E-08 0.0057 1.241E-07 0.0295 3.697E-06 0.8783
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5 o 0010 e O 1 e o . . A 1. . 0 e 0 B e e
3.627E-06 0.8615 1.508E-08 0.0036 0.000E+00 0.0000 3.991E-07 0.0948 2.747E-08 0.0065 1.413E-07 0.0336 4.210E-06 1.0000

all water independent and dependent pathways.
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File

oo

Radio-
Nuclide
ARARRAR
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
tftffff
Total

Radio-
Nuclide
RARARAR
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
tiffttf
Total
0*Sum of
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Rev. 0
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116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
116-K-2-DZ-swc.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
i
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr o mrem/yr fract.
ARARARAAA AARARR AAARAARAR AARRAX ARAARRRAR AARAAR ARARAAKAR ARARAR ARAARARAA AAAARR AARARAARA AAKARA
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.C00E+00 0.0000 O0.000E+00 0.000E+00 0.0000
6.417E-28 0.0000 0.000E+00 0.0000 O0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000
9.608E-29 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fiffffftt ffffft fifffftft fftfff LEfffffff fffft ffffffffs fiffff fitffffff ffffff fLffffffs fIffff
7.378E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
CARARARAANA AAAAARARARARARAA AAAAAAARAAAAAAAR AAAAAARARAAAAAAR AAAAAARAAAARAAAA AAARAAAAAARARAZR
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RRARRAAARAR RAARAR ARARARARA ARRAAR AARAARARR AARARR AAARRAARA ARARAA ARAAKARAR RAAAAAR ARARARARR AARKAR
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
4.743E-05 0.1065 2.043E-07 0.0005 O0.000E+00 0.0000 5.243E-06 0.0118 3.815E-07 0.0009 1.847E-06 0.0041
3.360E-04 0.7542 1.400E-06 0.0031 0.000E+00 0.0000 3.714E-05 0.0834 2.598E-06 0.0058 1.324E-05 0.0297
0.0C0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0 0 e O 0 0 0 O 0 0 0 o e 0 O o 0 A 0 T e 0 e 9 O o o e e . 0 O 0
3.834E-04 0.8607 1.605E-06 0.0036 0.000E+00 0.0000 4.239E-05 0.0951 2.980E-06 0.0067 1.509E-05 0.0339

all water independent and dependent pathways.

C-44

mrem/yr fract

ARRARARAR RARKRAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
titffttst fffffsf
0.000E+00 0.0000

All Pathways*
R PR A AR e

mrem/yr
ARRARARAR
.000E+00
.000E+00
.417E-28
.608E-29
.000E+00
.000E+00
.511E-05
.904E-04
.000E+00
1itftiff

.455E-04

PH\OUU’!OO\DO’\OO

fract.
RAKARK
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1237
0.8763
0.0000
fiffist
1.0000
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-DZ-swc.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Inhalation Radon Meat Milk
Radio- e e B 5 5 Ty S e s s e T
Nuclide mrem/yr £
ARAAAAA AAAAAARAA AARRAA i
C-14 0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.00CE+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Pu-240 3.316E-27 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fitttft fifttttft ffftts Lffffffff fiftet sSEffffffff ffffft fiffftttt tefffst SLfffffffs ffffft fEffffffsr frffff fffffffff ffffff
Total 3.316E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AARARAARARAAAAAA AARARARARARARAAA ARARARARARARRARA ARARARARARAARARA AARAARARARARAARA ARARAARARARARARR AARARARARAARARRR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Cc-14 0.000E+00 0.0000 0.000E+C0 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 1.168E-04 0.1181 6.132E-07 0.0006 O0.000E+00 0.0000 1.292E-05 0.0131 1.102E-06 0.0011 4.210E-06 0.0043 1.357E-04 0.1372
Pu-240 7.345E-04 0.7426 3.061E-06 0.0031 O0.000E+00 0.0000 8.120E-05 0.0821 §5.684E-06 0.0057 2.896E-05 0.0293 8.534E-04 0.8628
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tfiffts fifffifit ffffis fffffffft fiffff Lffffffff ffffft fifffffff ffffff Iifffffff ffffff sfiffefffs ffffff ffffiftft ffffff
Total 8.513E-04 0.8607 3.675E-06 0.0037 0.000E+00 0.0000 9.412E-05 0.0952 6.786E-06 0.0069 3.317E-05 0.0335 9.891E-04 1.0000

0*Sum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-DZ-swc.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.
ARAARARAAR ARAAAAAAAA AAARAAARR AAARAAARA AARARARAA ARARARARA AAAARAAAA AARAAAARA AAAARAARA AAAAAARAR AAJ
C-14 C-14 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Co-60 Co-60 1.000E+00 4.309E-23 3.822E-23 3.007E-23 9.061E-24 1.179E-24 2.664E-28 1.018E-38 0.000E+00
0Cs-137+D Cs-137+D 1.000E+00 7.326E-29 7.261E-29 7.131E-29 6.518E-29 5.594E-29 2.981E-29 4.936E-30 9.119E-33
0Eu-152 Eu-152 7.208E-01 2.104E-25 2.023E-25 1.869E-25 1.260E-25 6.446E-26 4.079E-27 1.532E-30 1.575E-42
0Eu-152 Eu-152 2.792E-01 8.150E-26 7.835E-26 7.241E-26 4.881lE-26 2.497E-26 1.580E-27 5.936E-31 6.110E-43
Eu-152 Gd-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-152 4DSR(3) 8.150E-26 7.835E-26 7.241E-26 4.881lE-26 2.497E-26 1.580E-27 5.936E-31 6.110E-43
OEu-154 Eu-154 1.000E+00 6.379E-25 5.969E-25 5.227E-25 2.692E-25 8.715E-26 8.378E-28 1.445E-33 0.000E+00
ONi-63 Ni-63 1.000E+00 O0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Pu-239 Pu-239 1.000E+00 5.605E-45 5.605E-45 5.605E-45 7.006E-45 9.809E-45 4.204E-44 2.405E-42 3.298E-36
Pu-239 U-235+D 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.195E-08 9.774E-06 2.222E-05
Pu-239 Pa-231 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.027E-11 3.589E-08 5.286E-07
Pu-239 Ac-227+D 1.000E+00 0.000E+00 0.000E+00 1.121E-44 9.122E-43 1.247E-41 8.159E-12 8.392E-08 1.613E-06
Pu-239 aDSR (J) 5.605E-45 5.605E-45 1.682E-44 9.193E-43 1.248E-41 9.198E-08 9.894E-06 2.436E-05
0Pu-240 Pu-240 4.950E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Pu-240 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 U-236 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.780E-06 2.935E-04 6.416E-04
Pu-240 Th-232 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.778E-16 1.494E-13 2.153E-12
Pu-240 Ra-228+D 1.000E+00 0.000E+00 1.401E-44 3.727E-43 2.622E-41 2.744E-40 1.812E-16 2.165E-13 3.385E-12
Pu-240 Th-228+D 1.000E+00 0.000E+00 1.636E-39 1.125E-37 2.042E-35 2.721E-34 3.077E-17 3.923E-14 6.304E-13
Pu-240 &DSR (3) 0.000E+00 1.636E-39 1.125E-37 2.042E-35 2.721E-34 2.780E-06 2.935E-04 6.416E-04
0Sr-90+D Sr-90+D 1.000E+00 6.433E-38 6.393E-38 6.312E-38 5.922E-38 5.314E-38 3.401E-38 9.502E-39 1.096E-40

TT131I1171 TIfTTEITETY fiEiIIiiT IIITIiiif PIIIiiiii IIIIIiIir fTifiifi ffEITifii fIfIIIIif TTIfIiiii fifiircil
The DSR includes contributions from associated (half-life ¢ 180 days) daughters.

C-46



CVP-2006-00001

Rev. 0

1RESRAD, Version 6.3 T« Limit = 180 days 10/10/2005 09:46 Page 23

Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation

File : 116-K-2-DZ-swc.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide
(i) t=- 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

RARRRAR AARRAARAAR  AAAARAARR  ARARARAAAR  ARARAAAARAR  AARARRAAAAR  ARAARRAARA  AARAARAAAR  AARAARRARRKR
C-14 *4.455E+12 *4.455B+12 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12
Co-60 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15 *1.132E+15
Cs-137 *8,704E+13 *8.704E+13 *8.704E+13 *8.704E+13 *8.704E+13 *8.704E+13 *8.704E+13 *8.704E+13
Eu-152 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14 *1.765E+14
Eu-154 *2.639E+14 *2.639E+14 *2.639E+14 *2.639E+14 *2.639E+14 *2.639E+14 *2.639E+14 *2.639E+14
Ni-63 *5.917E+13 *5.917E+13 *5.917E+13 *5.917E+13 *5.917E+13 *5.917E+13 *5.917E+13 *5.917E+13
Pu-239 *6.214E+10 *6.214E+10 *6.214E+10 *6.214E+10 *6.214E+10 1.631E+08 1.516E+06 6.158E+05
Pu-240 *2.278E+11 *2.278E+11 *2.278E+1l *2.278E+l1l *2.278E+ll 5.396E+06 5.110E+04 2.338E+04
Sr-90 *1.365E+14 *1.365E+14 *1.365E+14 *1.365E+14 *1.365E+14 *1.365E+14 *1.365E+14 *1.365E+14
IIIffis ffiffiiis  IIIIIIIii ITIIIIIET 0 IITIIfIEE 0 IITIIfiiE IIITIIEET fiifrifii  IIIiEriis
*At specific activity limit

0

Summed Dose/Source Ratios DSR(i,t) in {(mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 1.000E+03 years
ONuclide Initial tmin DSR (i, tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

xiid . g lpCi/a) A R AR TR e tA- Lo
AAAAAAMA AAAAAAAAA AAAAADDDAA AAAAAAAAA  AAAAAAAAA
C-14 1.260E+00 0.000E+00 0.000E+00 *4.455E+12 0.000E+00 *4.455E+12
Co-60 2.480E+00 0.000E+00 4.309E-23 *1.132E+15 0.000E+00 *1.132E+15
Cs-137 1.300E+02 0.000E+00 7.326E-29 *8.704E+13 0.000E+00 *8.704E+13
Eu-152 6.270E+01 0.000E+00 2.919E-25 *1.765E+14 0.000E+00 *1.765E+14
Eu-154 5.400E+00 0.000E+00 6.379E-25 *2.639E+14 0.000E+00 *2.639E+14
Ni-63 8.800E+02 0.000E+00 0.000E+00 *5.917E+13 0.000E+00 *5.917E+13
Pu-239 5.570E+00 1.000E+03 2.436E-05 6.158E+05 2.436E-05 6.158E+05
Pu-240 1.330E+00 1.000E+03 6.416E-04 2.338E+04 6.416E-04 2.338E+04
Sr-90 7.120E+00 0.000E+00 0.000E+00 *1.365E+14 0.000E+00 *1.365E+14

IITIIII IXIIIIIXII IITIIIIIIIIIIIIIL IIIIITII IIIXIITIII IIIIIIXIII IIIIIIIII
*At specific activity limit

i
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Summary : 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File : 116-K-2-DZ-swc.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent THF (i) DOSE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
C-14 C-14 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O00E+00 0.000E+00
0Co-60 Co-60 1.000E+00 1.069E-22 9.478E-23 7.456E-23 2.247E-23 2.925E-24 6.606E-28 0.000E+00 0.000E+00
0Cs~137 Cs-137 1.000E+00 9.524E-27 9.439E-27 9.271E-27 8.473E-27 7.272E-27 3.876E-27 6.417E-28 0.000E+00
0Eu-152 Eu-152 7.208E-01 1.319E-23 1.268E-23 1.172E-23 7.901E-24 4.042E-24 2.557E-25 9.608E-29 0.000E+00
Eu-152 Eu-152 2.792E-01 5.110E-24 4.913E-24 4.540E-24 3.061E-24 1.566E-24 9.905E-26 0.000E+00 0.000E+00
Eu-152 &DOSE(j) 1.830E-23 1.760E-23 1.626E-23 1.096E-23 5.607E-24 3.548E-25 9.608E-29 0.000E+00
0Gd-152 Eu-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Eu-154 Eu-154 1.000E+00 3.444E-24 3.223E-24 2.823E-24 1.454E-24 4.706E-25 4.524E-27 0.000E+00 0.000E+00
ONi-63 Ni-63 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Pu-239 Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0U-235 Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.122E-07 5.444E-05 1.237E-04
0Pa-231 Pu-232 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.129E-10 1.999E-07 2.945E-06
0Ac-227 Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.545E-11 4.675E-07 8.986E-06
0Pu-240 Pu-240 4.950E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.CO0E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 &DOSE(J) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0U-236 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.697E-06 3.904E-04 8.534E-04
0Th-232 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.364E-16 1.988E-13 2.863E-12
ORa-228 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.410E-16 2.879E-13 4.502E-12
0Th-228 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.093E-17 5.218E-14 8.384E-13
0Sxr-90 Sr-90 1.000E+0C0 0.000E+00 0.000E+00 0.CCOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ITITITT IITIfir I1I7ITiis ITIIII117 IITIITITT ITTIT713% TITTI7737 173177377 ITTT137731 fIf17188f ffffftfiit

THF (1) is the thread fraction of the parent nuclide.
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Summary 116-K-2 Trench (East End) Cleanup Verification RESRAD Calculation
File 116-K-2-DZ-swc.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent  THF (i) S(j,t), pCi/g

(3) (1) = 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01
C-14 C-14 1.000E+00 1.260E+00 1.260E+00 1.259E+00 1.257E+00 1.254E+00
0Co-60 Co-60 1.000E+00 2.480E+00 2.174E+00 1.671E+00 4.480E-01 4.779E-02
0Cs-137 Cs-137 1.000E+00 1.300E+02 1.270E+02 1.212E+02 9.610E+01 6.473E+01
0Eu-152 Eu-152 7.208E-01 4.519E+01 4.290E+01 3.866E+01 2.298E+01 9.487E+00
BEu-152 Eu-152 2.792E-01 1.751E+01 1.662E+01 1.498E+01 8.900E+00 3.675E+00
Eu-152 &s(j): 6.270E+01 5.952E+01 5.364E+01 3.188E+01 1.316E+01
0Gd-152 Eu-152 2.792E-01 0.000E+00 1.095E-13 3.121E-13 1.061E-12 1.706E-12
0OEu-154 Eu-154 1.000E+00 5.400E+00 4.991E+00 4.263E+00 1.939E+00 5.078E-01

ONi-63 Ni-63 1.000E+00 8.800E+02 8.735E+02 8.606E+02 7.988E+02 7.038E+02

O0Pu-239 Pu-239 1.000E+00 5.570E+00 5.570E+00 5.569E+00 5.565E+00 5.559E+00

0U-235 Pu-239 1.000E+00 0.000E+00 5.477E-09 1.638E-08 6.981E-08 1.567E-07

O0Pa-231 Pu-239 1.000E+00 0.000E+00 5.797E-14 5.205E-13 9.663E-12 5.048E-11

0Ac~227 Pu-239 1.000E+00 0.000E+00 6.104E-16 1.619E-14 1.209E-12 1.293E-11

0Pu-240 Pu-240 4.950E-08 6.584E-08 6.583E-08 6.581E-08 6.572E-08 6.556E-08
Pu-240 Pu-240 1.000E+00 1.330E+00 1.330E+00 1.329E+00 1.328E+00 1.324E+00
Pu-240 &s(j): 1.330E+00 1.330E+00 1.329E+00 1.328E+00 1.324E+00
0U-236 Pu-240 1.000E+00 0.000E+00 3.931E-08 1.175E-07 5.008E-07 1.123E-06
0Th-232 Pu-240 1.000E+00 0.000E+00 9.701E-19 8.711E-18 1.617E-16 8.451E-16

ORa-228 Pu-240 1.000E+00 0.000E+00 3.784E-20 9.623E-19 5.972E-17 5.058E-16

0Th-228 Pu-240 1.000E+00 0.000E+00 3.212E-21 2.169E-19 3.579E-17 4.063E-16

0Sr-90 Sr-90 1.000E+00 7.120E+00 6.951E+00 6.624E+00 5.207E+00 3.458E+00
ITITITT IiTifii fiTiiiiiz ITTITIETT ITITIIIET TTTTITTILIT III137777 131117171
THF (i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time = 0.80 seconds

C-49

1.000E+02
AAARAAAAR
1.241E+00
4.758E-06
1.272E+01
2.485E-01
9.625E-02
3.447E-01
2.146E-12
2.042E-03
4.179E+02
5.535E+00
4.675E-07
5.188E-10
2.946E-10
6.492E-08
1.311E+00
1.311E+00
3.341E-06
8.696E-15
7.424E-15
7.013E-15
6.411E-01
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3.000E+02
AAAAAARRA
1.203E+00
1.752E-17
1.219E-01
7.512E-06
2.910E-06
1.042E-05
2.154E-12
2.921E-10
9.423E+01
5.466E+00
1.044E-06
3.789E-09
3.131E-09
6.312E-08
1.275E+00
1.275E+00
7.392E-06
6.373E-14
6.072E-14
5.974E-14
5.197E-03
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1.000E+03
AAARAAAAA
1.079E+00
0.000E+00
1.048E-08
1.141E-21
4.420E-22
1.583E-21
2.142E-12
3.233E-34
5.130E-01
5.230E+00
1.562E-06
2.316E-08
2.201E-08
5.722E-08
1.156E+00
1.156E+00
1.060E-05
3.94%9E-13
3.903E-13
3.889E-13
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

File : 116-K-2_Shallow_Zone_West .RAD
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_ West .RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

0 3 3 Current 3 ?® Parameter
M e 3 2
B-1 * Dose conversion factors for inhalation, mrem/pCi: B 8 B
B-1 > C-14 : 2.090E-06 * 2.090E-06 * DCF2( 1)
B-1 3 Cs-137+D > 3.190E-05 * 3.190E-05 * DCF2{ 2)
B-1 3 Eu-152 > 2.210E-04 * 2.210E-04 * DCF2( 3)
B-1 * Eu-154 > 2.860E-04 > 2.860E-04 > DCF2( 5)
B-1 @ Gd-152 > 2.430E-01 * 2.430E-01 * DCF2( 6)
B-1 3 Ni-63 3 6.290E-06 ®* 6.290E-06 * DCF2( 7)
B-1 * Sr-904D > 1.310E-03 * 1.310E-03 * DCF2( 8)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 2 2
D-1 * C-14 * 2.090E-06 * 2.090E-06 * DCF3( 1)
D-1 3 Cs-1374D * 5.000E-05 * 5.000E-05 ® DCF3( 2)
D-1 @ Eu-152 > 6.480E-06 * 6.480E-06 ¥ DCF3( 3)
D-1 * Eu-154 3 9.550E-06 * 9.550E-06 * DCF3( 5)
D-1 * Gd-152 3 1.610E-04 * 1.610E-04 * DCF3( 6)
D-1 * Ni-63 3 5.770E-07 ® 5.770E-07 * DCF3( 7)
D-1 * Sr-90+D : 1.530E-04 * 1.530E-04 * DCF3( 8)

3 3 3 3
D-34 * Food transfer factors: B 2 9
D-34 2 C-14 , plant/soil concentration ratio, dimensionless 3 5.500E+00 * 5.500E+00 * RTF( 1,1)
D-34 3 C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.100E-02 * 3.100E-02 * RTF( 1,2)
D-34 * C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.200E-02 ® 1.200E-02 * RTF{( 1,3)
D_34 3 3 3 3
D-34 * Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 ?® 4.000E-02 3 RTF( 2,1)
D-34 ? Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.000E-02 * 3.000E-02 * RTF( 2,2)
D-34 * Cs-137+D , wmilk/livestock-intake ratio, (pCi/L)/(pCi/d) > 8.000E-03 * 8.000E-03 * RTF( 2,3)
D_34 3 3 3 3
D-34 * Eu-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 3 RTF( 3,1)
D-34 3 Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 ? 2.000E-03 * RTF( 3,2)
D-34 * Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 * RTF( 3,3)
D_34 3 E) 3 3
D-34 3 Eu-154 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 5,1)
D-34 * Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 ?* 2.000E-03 ?® RTF( 5,2)
D-34 * Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/4d) » 2.000E-05 ? 2.000E-05 ? RTF( 5,3)
D_34 3 3 3 3
D-34 3 Gd-152 , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 6,1)
D-34 * Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 2.000E-03 * 2.000E-03 * RTF( 6,2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 ? 2.000E-05 ? RTF( 6,3)
D_34 3 3 3 3
D-34 2 Ni-63 , plant/soil concentration ratio, dimensionless 3 5.000E-02 ® 5.000E-02 3 RTF( 7,1)
D-34 3 Ni-63 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-03 3 5.000E-03 * RTF( 7,2)
D-34 * Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-02 * 2.000E-02 * RTF( 7,3)
D_34 3 3 3 3
D-34 2 Sr-90+D , plant/soil concentration ratio, dimensionless 3 3.000E-01 ® 3.000E-01 3 RTF( 8,1)
D-34 ?* Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 8.000E-03 * B8.000E-03 * RTF( 8,2)
D-34 * Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-03 * 2.000E-03 * RTF( 8,3)

3 3 3 3
D-5 ? Bioaccumulation factors, fresh water, L/kg: g 9 8
D-5 3 C-14 , fish : 5.000E+04 * 5.000E+04 * BIOFAC( 1,1)
D-5 3 3 9.100E+03 3 3

C-14 , crustacea and mollusks 9.100E+03 BIOFAC( 1,2)
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

File: HEAST 2001 Morbidity

CVP-2006-00001
Rev. 0

0 8 * Current 3 * Parameter
Menu 3 Parameter 9 Value 3  Default 3 Name

D-5 * Cs-137+D , fish > 2.000E+03 * 2.000E+03 ?* BIOFAC( 2,1)
D-5 3 Cs-137+D , crustacea and mollusks > 1.000E+02 * 1.000E+02 * BIOFAC( 2,2)
D_S 3 a 3 3

D-5 3 Eu-152 , fish * 5.000E+01 3 5.000E+01 * BIOFAC( 3,1)
D-5 3* Bu-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 * BIOFAC( 3,2)
D_S 3 3 3 3

D-5 3 Eu-154 , fish » 5.000E+01 * 5.000E+01 ° BIOFAC( 5,1)
D-5 3 Eu-154 , crustacea and mollusks > 1.000E+03 * 1.000E+03 ? BIOFAC( 5,2)
D_S 3 3 3 3

D-5 3 Gd-152 , fish » 2.500E+01 * 2.500E+01 * BIOFAC( 6,1)
D-5 2 Gd-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 6,2)
D_5 3 3 3 3

D-5 * Ni-é63 , fish * 1.000E+02 3 1.000E+02 * BIOFAC( 7,1)
D-5 2 Ni-63 , crustacea and mollusks 2 1.000E+02 * 1.000E+02 * BIOFAC( 7,2)
D_S 3 El 3 El

D-5 3 Sr-90+D , fish 3 6.000E+01 * 6.000E+01 3 BIOFAC( 8,1)
D-5 3 Sx-90+D , crustacea and mcllusks * 1.000E+02 * 1.000E+02 * BIOFAC( 8,2)
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD
Site-Specific Parameter Summary

0 8 9 User 2 8 Used by RESRAD 3 Parameter

8 Parameter 3 3 " Default * (If different from user input)

3 Area of contaminated zone (m**2) * 3.774E+04 * 1.000E+04 * o= 2
R011 * Thickness of contaminated zone (m) > 4.600E+00 * 2.000E+00 3 oo 3
R011 ® Length parallel to aquifer flow (m) 3 3.190E+02 3 1.000E+02 3 -—- B
R011 * Basic radiation dose limit (mrem/yr) * 1.500E+01 3 2.500E+01 3 oo 2
RO11 * Time since placement of material (yr) > 0.000E+00 * 0.000E+00 ? -—- 3
RO11 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 ? - 2
R011 ® Times for calculations (yr) 3 3.000E+00 * 3.000E+00 ? oo ®
RO11 ® Times for calculations (yr) 3 1.300E+01 * 1.000E+01 3 oo 2
RO11 * Times for calculations (yr) * 3.000E+01 3 3.000E+01 ® --- 3
RO11 * Times for calculations (yr) > 1.000E+02 3 1.000E+02 3 --- 2
RO11 * Times for calculations (yr) > 3.000E+02 3 3.000E+02 °® --- 3
R011 * Times for calculations (yr) * 1.000E+03 2 1.000E+03 3 --- 3
R011 ? Times for calculations (yr) * not used * 0.000E+00 ? --- 2
RO11 * Times for calculations (yr) * not used * 0.000E+00 °* -—— 3

3 3 3 3 3
R012 3 Initial principal radionuclide (pCi/g): C-14 3 2.900E-01 * 0.000E+00 : o= 2 81( 1)
R012 * Initial principal radionuclide (pCi/g): Cs-137 * 1.100E+00 ? 0.000E+00 2 oo 3 81( 2)
R012 ° Initial principal radionuclide (pCi/g): Eu-152 3 6.260E-01 * 0.000E+00 2 oo 2 81( 3)
R012 * Initial principal radionuclide (pCi/g): Eu-154 3 1.290E-01 ?® 0.000E+00 2 oo 2 S1( 5)
R012 * Initial principal radionuclide (pCi/g): Ni-63 3 1.770E+00 * 0.000E+00 ? oo 2 81( 7)
R012 * Initial principal radionuclide (pCi/g): Sr-90 3 2.010E-01 * 0.000E+00 3 oo * 81( 8)
R012 ? Concentration in groundwater (pCi/L): C-14 > not used * 0.000E+00 3 = 3 Wl( 1)
R012 * Concentration in groundwater (pCi/L): Cs-137 * not used * 0.000E+00 ? soo P Wl( 2)
R012 3 Concentration in groundwater (pCi/L): Eu-152 3 not used- * 0.000E+00 ? oo 2 W1( 3)
R012 3 Concentration in groundwater (pCi/L): Eu-154 * not used * 0.000E+00 ? = 3 Wil( 5)
R012 3 Concentration in groundwater (pCi/L): Ni-63 * not used 3 0.000E+00 ? oo 3 Wi( 7)
R012 ? Concentration in groundwater (pCi/L): Sr-90 * not used > 0.000E+00 ? oo 2 W1l( 8)

a 3 3 E] 3
R0O13 3 Cover depth (m} > 0.000E+00 * 0.000E+00 3 Soo * COVERO
R0O13 ? Density of cover material (g/cm**3) > not used 3 1.500E+00 2 oo 3 DENSCV
R0O13 * Cover depth erosion rate (m/yr) > not used 3 1.000E-03 ? soo 3 vev
R013 * Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 ? oo * DENSCZ
R013 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 * Soo 3 VCZ
R013 * Contaminated zone total porosity > 4.000E-01 * 4.000E-01 ? coo 3 TPCZ
R013 * Contaminated zone field capacity * 2.000E-01 ® 2.000E-01 ?* oo * FCCZ
RO13 3 Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 * 1.000E+01 3 oo * HCCZ
R013 * Contaminated zone b parameter > 4.050E+00 * 5.300E+00 3 Soa * BCZ
RO13 * Average annual wind speed (m/sec) * 3.400E+00 * 2.000E+00 2 --- * WIND
RO13 * Humidity in air (g/m**3) > not used 3 8.000E+00 3 oo * HUMID
R013 * Evapotranspiration coefficient * 9.100E-01 ® S5.000E-01 ? oo * EVAPTR
RO13 * Precipitation (m/yr) ® 1.600E-01 * 1.000E+00 3 oo ®> PRECIP
R013 * Irrigation (m/yr) 3 7.600E-01 ® 2.000E-01 3 oo 3 RI
RO013 * Irrigation mode *> overhead 3 overhead °? coo 3 IDITCH
R013 * Runoff coefficient > 2.000E-01 ® 2.000E-01 ? coo 3 RUNOFF
RO13 ? Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1.000E+06 3 coo 3 WAREA
RO13 * Accuracy for water/soil computations > 1.000E-03 * 1.000E-03 ? S0 3 EPS

3 3 3 3 3
RO14 * Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 ? cco ® DENSAQ
R014 * Saturated zone total porosity > 4.000E-01 3 4.000E-01 3 coo * TPSZ
R014 * Saturated zone effective porosity ® 2.500E-01 ® 2.000E-01 * oo 3 EPSZ
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File

116-K-2_Shallow_Zone_West .RAD

Site-Specific

Parameter

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yx)
Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m**3/yr)

Number of unsaturated zone strata

Unsat. zone 1, thickness (m)

Unsat. zone 1, soil density (g/cm**3)

Unsat. zone 1, total porosity

Unsat. zcne 1, effective porosity

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter
Unsat. zone 1, hydraulic conductivity (m/yx)

Distribution coefficients for C-14
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Cs-137
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Eu-152
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Eu-154
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_ West .RAD
Site-Specific Parameter Summary (continued)
0 3 User 2 2 Used by RESRAD > Parameter
Parameter If different from user input) @ Name

befault 3 (

3
A
3

by

o

.

o o
oW oW o oW Dhow W

Distribution coefficients for Ni-63 8 & 3

RO16 Contaminated zone (cm**3/g) * 3.000E+01 ®* 1.000E+03 3 - 3 DCNUCC{ 7)
RO16 Unsaturated zone 1 (cm**3/g) 3 3.000E+01 * 1.000E+03 * soo ®> DCNUCU( 7,1)
RO16 Saturated zone (cm**3/g) > 3.000E+01 * 1.000E+03 ? soo 3 DCNUCS( 7)
RO16 Leach rate (/yr) * 0.000E+00 * 0.000E+00 °* 3.605E-04 * ALEACH( 7)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 ?® not used * SOLUBK({ 7)

3 3 3 3 3
RO16 * Distribution coefficients for Sr-90 3 2 3 2
RO16 3 Contaminated zone (cm**3/g) > 2.500E+01 * 3.000E+01 2 === 3 DCNUCC( 8)
RO16 * Unsaturated zone 1 (cm**3/g) > 2.500E+01 * 3.000E+01 2 === 3 DCNUCU( 8,1)
RO16 *  Saturated zone (cm**3/g) 3 2.500E+01 * 3.000E+01 ® --- * DCNUCS{ 8)
RO16 * Leach rate (/yr) > 0.000E+00 * 0.000E+00 @ 4.322E-04 3 ALEACH( 8)
RO16 *  Solubility constant > 0.000E+00 * 0.000E+00 @ not used * SOLUBK( 8)

3 3 3 3 3
R016 * Distribution coefficients for daughter Gd-152 2 2 3 3
RO16 ? Contaminated zone (cm**3/g) 2-1.000E+00 3-1.000E+00 3 8.249E+02 3 DCNUCC( 6)
RO16 *  Unsaturated zome 1 (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 * DCNUCU( 6,1)
RO16 *  Saturated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 * DCNUCS( 6)
R016 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 1.316E-05 * ALEACH( 6)
RO16 *  Solubility constant 5 0.000E+00 * 0.000E+00 3 not used : SOLUBK( 6)

3 3 3 3 3
R017 * Inhalation rate (m**3/yr) * 7.300E+03 ?* 8.400E+03 3 oo * INHALR
R017 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 ? oo 3 MLINH
R017 * Exposure duration * 3.000E+01 * 3.000E+01 ? oo * ED
R017 * Shielding factor, inhalation * 4.000E-01 * 4.000E-01 ? - 3 SHF3
R017 * Shielding factor, external gamma > 8.000E-01 * 7.000E-01 * oo * SHF1
RO17 * Fraction of time spent indoors > 6.000E-01 * 5.000E-01 * soo * FIND
R0O17 * Fraction of time spent outdoors (on site) 3 2.000E-01 ® 2.500E-01 ? oo 3 FOTD
RO17 * Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
R017 * Radii of shape factor array (used if FS = -1): 9 B ® 2
RO17 @ Outer annular radius (m), ring 1: > not used * 5.000E+01 ? --- > RAD SHAPE( 1)
RO17 @ Outer annular radius (m), ring 2: * not used * 7.071E+01 3 --- ® RAD_SHAPE( 2)
RO17 ? Outer annular radius (m), ring 3: > not used 3 0.000E+00 3 o=o ® RAD SHAPE( 3)
RO17 ? Outer annular radius (m), ring 4: * not used * 0.000E+00 3 --- 3 RAD_SHAPE( 4)
RO17 3 Outer annular radius (m), ring 5: > not used * 0.000E+00 3 --- 3 RAD_SHAPE( 5)
RO17 2 Outer annular radius (m), ring 6: > not used 3 0.000E+00 2 o=o 3 RAD SHAPE( 6)
RO17 ° Outer annular radius (m), ring 7: > not used * 0.000E+00 ? - * RAD_SHAPE( 7)
RO17 @ Outer annular radius (m), ring 8: 3> not used * 0.000E+00 2 --- > RAD SHAPE( 8)
RO17 * Outer annular radius (m), ring 9: > not used * 0.000E+00 2 --- 3> RAD SHAPE( 9)
RO17 ° Outer annular radius (m), ring 10: > not used * 0.000E+00 2 --- 3> RAD SHAPE(10)
RO17 2 Outer annular radius (m), ring 11: > not used 3 0.000E+00 3 == 3 RAD SHAPE(11)
RO17 °? Outer annular radius (m), ring 12: ® not used 3 0.000E+00 3 --- 3> RAD SHAPE(12)

3 3 3 3 3
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD
Site-Specific Parameter Summary (continued)
0 3 2 User 3 2 Used by RESRAD * Parameter

(If different

om user input)

3
A

R017 ? Fractions of annular areas within AREA: 8 0 9 9
RO17 * Ring 1 > not used * 1.000E+00 @ --- > FRACA( 1)
RO17 * Ring 2 * not used 3 2.732E-01 ? - > FRACA( 2)
RO17 * Ring 3 * not used 3 0.000E+00 @ - > FRACA( 3)
RO17 2 Ring 4 * not used * 0.000E+00 * coo 3 FRACA( 4)
RO17 3 Ring 5 * not used * 0.000E+00 * =oo ® FRACA( 5)
RO17 2 Ring 6 * not used * 0.000E+00 ? --- ® FRACA( 6)
RO17 3 Ring 7 > not used * 0.000E+00 * B * FRACA( 7)
RO17 * Ring 8 > not used ° 0.000E+00 3 --- > FRACA( 8)
RO17 * Ring 9 * not used ° 0.000E+00 @ --- * FRACA( 9)
RO17 *  Ring 10 > not used ° 0.000E+00 @ --- * FRACA(10)
RO17 *  Ring 11 > not used * 0.000E+00 @ --- > FRACA(11)
RO17 *  Ring 12 * not used * 0.000E+00 ? --- > FRACA(12)

3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 2 =S * DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 ? == 3 DIET(2)
RO18 * Milk consumption (L/yr) 3 1.000E+02 * 9.200E+01 3 --- * DIET(3)
R018 * Meat and poultry consumption (kg/yr) 3 3.600E+01 * 6.300E+01 ? oo 3 DIET(4)
R018 * Fish consumption (kg/yr) * 1.970E+01 * 5.400E+00 3 Soc 3 DIET(5)
R018 ° Other seafood consumption (kg/yr) * 9.000E-01 * 9.000E-01 3 oo 3 DIET(6)
R0O18 * Soil ingestion rate (g/yr) * 7.300E+01 * 3.650E+01 3 o 3 80IL
R018 * Drinking water intake (L/yr) * 7.300E+02 * 5.100E+02 3 --- > DWI
R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 °? --- 3 FDW
R018 ? Contamination fraction of household water * not used * 1.000E+00 ? Soo * FHHW
R018 ?® Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 2 oo 3 FLW
R018 ?* Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 ° coo 3 FIRW
R018 * Contamination fraction of aquatic food > 5.000E-01 ® 5.000E-01 ° Soo ® FRO
R018 ° Contamination fraction of plant food B=dl 3-1 3 0.500E+00 * FPLANT
R018 * Contamination fraction of meat 8ol 9]l 2 0.100E+01 * FMEAT
R018 * Contamination fraction of milk Bl D]l 3 0.100E+01 * FMILK

3 3 3 3 3
R019 * Livestock fodder intake for meat (kg/day) > 6.800E+01 * 6.800E+01 3 Sos > LFIS
R019 * Livestock fodder intake for milk (kg/day) * 5.500E+01 3 5.500E+01 3 Soo 3 LFI6
R019 * Livestock water intake for meat (L/day) > 5.000E+01 * 5.000E+01 2 oo 3 LWIS
RO19 * Livestock water intake for milk (L/day) 2 1.600E+02 * 1.600E+02 * coo 3 LWI6
RO19 ® Livestock soil intake (kg/day) * 5.000E-01 3 5.000E-01 ? oo * LSI
R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 3 1.000E-04 * soo * MLFD
R0O19 ® Depth of soil mixing layer (m) 3 1.500E-01 * 1.500E-01 ? == 3 DM
R019 * Depth of roots (m) * 9.000E-01 * 9.000E-01 ? --- 3 DROOT
R019 * Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00 3 soo 3 FGWDW
RO19 * Household water fraction from ground water * not used 3 1.000E+00 3 oo * FGWHH
R019 * Livestock water fraction from ground water * 1.000E+00 * 1.000E+00 3 oo ® FGWLW
RO19 @ Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 3 oo 3 FGWIR

3 3 3 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 * 7.000E-01 ? ~-- 2 Yv(l)
R19B * Wet weight crop yield for Leafy (kg/m**2) > 1.500E+00 * 1.500E+00 ? ooo 2 Yv(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) > 1.100E+00 * 1.100E+00 ? coo 2 Yv(3)
R19B * Growing Season for Non-Leafy (years) 3 1.700E-01 * 1.700E-01 3 --- * TE(1)
R19B ?* Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 3 --- 3 TE(2)
R19B * Growing Season for Fodder (years) ® 8.000E-02 * 8.000E-02 3 cos P TE(3)
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116-K-2 Trench

: 116-K-2_Shallow Zone West.RAD

Site-Specific

Parameter
KRR KRR RARRR A AR R K

AAAR

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Feliar Interception Fraction for Leafy
Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)
C~14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed
DCF correction factor for gaseous forms of Cl4

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables,
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

and grain

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil

Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)
H=ight of the building (room) (m)
Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas
Emanating power of Rn-220 gas
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REXG
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West.RAD

Site-Specific Parameter Summary (continued)

0 3 B User 8 8 Used by RESRAD ?*  Parameter
8 Parameter f Default * (If different from user input) ?
3 Number of graphical time points 3 32 3 -—- 3 - 3 NPTS
3 Maximum number of integration points for dose 8 17 ) --- 8 --- 3 LYMAX
TITL * Maximum number of integration points for risk 8 33 3 --- 3 --- * KYMAX
SRR RSN S RSB SRSSI NSRRI RS RSN SRISRAH RS SR ES SN IIRSSIREIN SIS ISP SA IS FSSR S SIS A I SIS SR ISR HI SRS A RS SRS S SRS A S DA S D s

Summary of Pathway Selections

Pathway 9 User Selection

ARRARARRRARARARRAARAARARARARAARARAAAARAARARARARARAAR

1 -- external gamma 2 active :

2 -- inhalation (w/o radon)? active

3 -- plant ingestion 8 active

4 -- meat ingestion 3 active

5 -- milk ingestion 3 active

6 -- aquatic foods ® active

7 -- drinking water B active

8 -- soil ingestion B active

9 -- radon 8 suppressed

Find peak pathway doses 8 active
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 37742.00 square meters C-14 2.900E-01
Thickness: 4.60 meters Cs-137 1.100E+00
Cover Depth: 0.00 meters Eu-152 6.260E-01
Eu-154 1.290E-01
Ni-63 1.770E+00
Sr-90 2.010E-01
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) Fraction of Basic Dose Limit Received at Time (t)
ARRARAARRAARAAARAARRAAARRAAAARARAAARRARARARARARARRARAAAARRARARAAARARRARRRRAAAR

t (years): 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSE(t): 7.767E+00 6.959E+00 6.287E+00 4.331E+00 2.450E+00 3.673E-01 4.214E-03 5.232E-06

M(t): 5.178E-01 4.639E-01 4.192E-01 2.888E-01 1.633E-01 2.449E-02 2.809E-04 3.488E-07
OMaximum TDOSE(t): 7.767E+00 mrem/yr at t = 0.000E+00 years
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Inhalation Meat

Cc-14 1.384E-06 0 1.011E-04 0.0000 0.000E+00 3.917E-01 © 1.789E-01 0.0230 1.365E-01 0.0176 1.874E-05 0.0000
Cs-137 2.407E+00 0 1.605E-06 0.0000 0.000E+00 1.225E-01 © 1.891E-01 0.0243 1.174E-01 0.0151 3.17S5E-03 0.0004
Eu-152 2.783E+00 0 6.239E-06 0.0000 0.000E+00 5.570E-04 0 1.908E-04 0.0000 5.042E-06 0.0000 2.308E-04 0.0000
Eu-154 6.207E-01 0.0799 1.642E-06 0.0000 0.000E+00 1.669E-04 0. 5.717E-05 0.0000 1.511E-06 0.0000 6.918E-05 0.0000
Ni-63 0.000E+00 0.0000 S5.133E-07 0.0000 0.000E+00 2.867E-03 0.0004 7.143E-04 0.0001 6.614E-03 0.0009 5.942E-05 0.0000
Sr-90 3.180E-03 0.0004 1.204E-05 0.0000 0.000E+00 5.136E-01 0.0661 1.829E-01 0.0235 1.033E-01 0.0133 1.774E-03 0.0002
tiffftt fifffffff ffffff Lfffffffs ffffff SEfffffff ffffff fEfffffff fEfFff fLEffffSf fEffft fffffffff fEffff fffffffff fEffff
Total 5.814E+00 0.7486 1.232E-04 0.0000 0.000E+00 0.0000 1.031E+00 0.1328 5.519E-01 0.0711 3.639E-01 0.0468 5.327E-03 0.0007
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All pPathways*

Radio- AARAL T T I . R ° e e o
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAARARA AAAAAAAAA AARAAA AAAAAARAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AARAAAAAA AARAAA AARAARAAA AAAAAA

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.072E-01 0.0911
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.839E+00 0.3656
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.784E+00 0.3585
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.210E-01 0.0800
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.025E-02 0.0013
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.048E-01 0.1036
B o e e e 00 A o o e 0 e e s e o o 1 o e e e o 1 e oo o 1
Total  0.000E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.767E+00 1.0000

0*Sum of all water independent and dependent pathways.
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1RESRAD, Version 6.3
116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

Summary
File

o

Radio-~
Nuclide
RARARRR
Cc-14
Cs-137
Eu-152
Eu-154
Ni-63.
Sr-90

Total

[=l=]

Radio-
Nuclide
RRARARR
c-14
Cs-137
Eu-152
Eu-154
Ni-63
Sr-90
fffffft
Total
0*Sum of

116-K-2_Shallow_Zone_West.RAD

T« Limit =

0.5 year

12/15/2005

11:50

Page
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CVP-2006-00001

Rev. 0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)

Ground

ARARARARARRARARAR
mrem/yr fract.
ARRRARRAR ARAARA
3.268E-07 0.0000
2.352E+00 0.3379
2.642E+00 0.3797
5.737E-01 0.0824
0.000E+00 0.0000
3.104E-03 0.0004
i o
5.570E+00 0.8005

mrem/yr
e
.000E+00
.000E+00

0
0
0.
0
0

000E+00

.000E+00
.000E+00
0.

000E+00

S

0.

000E+00

all water

fr

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

act.

AAAAAA

0
0
0.
0
0
0

11
0.

.0000
.0000

0000

.0000
.0000

0000

IIII
0000

Inhalation
ARAKARARARRARRAR
mrem/yr fract.
AARAARAA ARAARA
.0000
.0000
.0000
.0000
.0000

E

.388E-05
.568E-06
.922E-06
.517E-06
.094E-07
.175E-05 0.0000
i 0 e
.515E-05 0.0000

0
0
0
0
0
0

Lo N o B R U B S

Radon
ARARARARRARARARK
mrem/yr fract.
ARRARAARA RAKARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiffffffs ffffif
0.000E+00 0.0000

Plant
AAAAAAAAAAAAAAANA
mrem/yr fract.
AARARARAL AAAAAA
.376E-02 0.0135
.197E-01 0.0172
.288E-04 0.0001

0

0

|

.543E-04 0.0000
.845E-03 0.0004

~NH NP ORE WY

.183E-01 0.1032

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

mrem/yr fract.
RARARARRR ARKARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffifft ffffis

0.000E+00 0.0000

Radon

e
fract.

ARRARA
.0000
.0000
0000
.0000
.0000
.0000
ffffft
0.0000

mrem/yr
AARARARRA
0.000E+00 0
0.000E+00 O
0.000E+00 0.
0 0
0 0
0 0

.000E+00
.000E+00
.000E+00
frffffffsf
0.000E+00

independent and dependent pathways.

Plant
ARRARAARAARARARA
mrem/yr fract.
ARARARRARA RARAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifftifit fffffs
0.000E+00 0.0000

C-64

= 1.000E+00 years

Meat

AAAAAAAAAAAAAAAA

mrem/yr fract.
ARARRARAA RARAAR
.478E-02 0.0064
.847E-01 0.0265
.811E-04 0.0000
.284E-05 0.0000
.089E-04 0.0001
.785E-01 0.0257

(SRR RERERFS

4.090E-01 0.0588

= 1.000E+00 years

Meat
ARARARRARARARARAAK
mrem/yr fract.
RARARAAAR RARKAX
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
titffffff ffffff
0.000E+00 0.0000

Milk
AAAAAAAAAAAAANAA
mrem/yr fract.
ARRARRAAR ARARAR
3.363E-02 0.0048
1.147E-01 0.0165
4.786E-06 0.0000
1.396E-06 0.0000
6.564E-03 0.0009
frfffffff fEfffsf
2.558E-01 0.0368

Pathways (p)

Milk:

s AAARAKAR
mrem/yr fract.
byt Seli i b
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
titffffft fEfffs
0.000E+00 0.0000

Soil
AAAAAAAAADAAAAAA
mrem/yr fract.
ARRARARAA RARAKA
4.425E-06 0.0000
3.102E-03 0.0004
2.191E-04 0.0000
6.394E-05 0.0000
5.897E-05 0.0000
1.732E-03 0.
fifffffes {1ttt

IIITIT
5.180E-03 0.0007

All Pathways*
R R R PR (R B R R
mrem/yr fract.
Ry el
.722E-01
.774E+00

1 0.0247
2 0.3986
2.643E+00 0.3798
5.739E-01 0.0825
1.018E-02 0.0015
7
f
6



CVP-2006-00001

Rev. 0
1RESRAD, Version 6.3 T« Limit = 0.5 year 12/15/2005 11:50 Page 13
Summary : 116-XK-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 ‘ Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAARARAARRARRARA AARRARAARRARAARA ARARARARARRAAAAR AARAARKARARARARA ARAARRAARAAARRAR AAKARARARAARAARR ARRAARRRARRRAAAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract.
ARARAAA ARAARRARR ARARRA ARRARRARA RAAARR AARRRARAR AARKAA ARKARKAARR RARRAA AARKKARKR ARAARK ARAARAARA RAARAA AAAAKKAAR KAARKR
c-14 1.819E-08 0.0000 1.329E-06 0.0000 O0.000E+00 0.0000 5.218E-03 0.0008 2.493E-03 0.0004 1.872E-03 0.0003 2.463E-07 0.0000
Cs-137 = 2.244E+00 0.3570 1.497E-06 0.0000 0.000E+00 0.0000 1.143E-01 0.0182 1.763E-01 0.0280 1.095E-01 0.0174 2.960E-03 0.0005
Eu-152 2.381E+00 0.3787 ©5.337E-06 0.0000 0.000E+00 0.0000 4.765E-04 0.0001 1.632E-04 0.0000 4.313E-06 0.0000 1.975E-04 0.0000
Eu-154 4.900E-01 0.0779 1.296E-06 0.0000 0.000E+00 0.0000 1.318E-04 0.0000 4.513E-05 0.0000 1.193E-06 0.0000 5.461E-05 0.0000
Ni-63 0.000E+00 0.0000 5.017E-07 0.0000 0.000E+00 0.0000 2.802E-03 0.0004 6.983E-04 0.0001 6.465E-03 0.0010 5.808E-05 0.0000
Sr-90 2.957E-03 0.0005 1.119E-05 0.0000 0.000E+00 0.0000 4.776E-01 0.0760 1.701E-01 0.0271 9.607E-02 0.0153 1.650E-03 0.0003
tiffffs fiffffifs ffffff fffffffff frffif ffffffffs ffffff ffffffffd foffff ffffffiff fiffff fifffffff fiffff fffffffir fiffff
Total 5.118E+00 0.8140 2.116E-05 0.0000 O0.000E+00 0.0000 6.005E-01 0.0955 3.498E-01 0.0556 2.139E-01 0.0340 4.921E-03 0.0008
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Dependent Pathways
0 Fish Radon Plant Meat Milk All Pathways*
Radio- AARAARARAAAAAAAA AAAAAAAAAARAARAL AAARARRARAAAARAA AARAAAAARAAAAARA AARAAAARAAAAAAAA ARAAAAAARAAARAAL
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. m.rem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.585E-03 0.0015
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.647E+00 0.4211
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.382E+00 0.3788
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.902E-01 0.0780
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.002E-02 0.0016
Sr-90  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.484E-01 0.1190
1 0 e o 0 o O . O e . e 0 0 8 A
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.287E+00 1.0000

0*Sum of all water independent and dependent pathways.

C-65



CVP-2006-00001

Rev. 0
1RESRAD, Version 6.3 T« Limit = 0.5 year 12/15/2005 11:50 Page 14
Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Soil
Radio- AARAKARARKARRARRA ARARRAARARRARARA ARARARARARAAARARAR ARAAARARARAARRAR RAARARARRARARARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARRAR ARRKARARA ARAAAR AARAAARAR RARARR ARARRARAR ARAARA ARKARAAAR ARARAR ARXAKARARA RARARR AARARRARA AAAARR ARARAREAR ARKARA
c-14 9.352E-15 0.0000 6.835E-13 0.0000 O0.000E+00 0.0000 2.684E-09 0.0000 1.283E-09 0.0000 9.633E-10 0.0000 1.266E-13 0.0000
Cs-137 1.778E+00 0.4104 1.185E-06 0.0000 0.000E+00 0.0000 9.049E-02 0.0209 1.396E-01 0.0322 8.672E-02 0.0200 2.345E-03 0.0005
Eu-152 1.415E+00 0.3266 3.171E-06 0.0000 0.000E+00 0.0000 2.831E-04 0.0001 9.696E-05 0.0000 2.563E-06 0.0000 1.173E-04 0.0000
Eu-154 2.228E-01 0.0514 ©5.893E-07 0.0000 0.000E+00 0.0000 5.992E-05 0.0000 2.052E-05 0.0000 5.423E-07 0.0000 2.483E-05 0.0000
Ni-63 0.000E+00 0.0000 4.651E-07 0.0000 0.000E+00 0.0000 2.598E-03 0.0006 6.473E-04 0.0001 5.993E-03 0.0014 5.384E 05 0.0000
Sr-90 2.321E-03 0.0005 8.785E-06 0.0000 0.000E+00 0.0000 3.748E-01 0.0865 1.335E-01 0.0308 7.539E-02 0.0174 .295E-03 0.0003
i 0 12 0 1 S 9 S 5 O 1 e 1 O e e 9 e e e . e 0 i 0 0 iiﬁﬁfﬁ ﬁiiﬁ
Total 3.417E+00 0.7890 1.420E-05 0.0000 0.000E+00 0.0000 4.683E-01 0.1081 2.739E-01 0.0632 1.681E-01 0.0388 3.835E-03 0.0009

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+01 years

(o] Water Dependent Pathways

0 Water Fish Milk All pathways*
Radio- AARARARRARAARRAR ARRARRAAARARRARA RARARKARARARRARA AARAAARAKARRRAKA
Nuclide mrem/yr fract. mrem/yr fract. nren/yr fract. mrem/yr fract.
AAAARAR AARARARAAA ARARRA ARAARARAR AARRAX AXARARAAR RAARAR ARRAKAKAK KAKARKA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 O 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.932E-09 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O. 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.097E+00 0.4841
Eu-152 0.000E+00 0.0000 O0.000E+00 0.0000 O. 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.000C 1.415E+00 0.3267
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 O. 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.22%E-01 0.0515
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 O. 0.0000 0.000E+00 0.0000 O0.0O00E+00 0.0000 0.000E+00 0.0000 9.293E-03 0.0021
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.873E-01 0.1356
fifffft fifffffesr feffff fffffffef fEffff fEfffffff ffff8f fffffffFf fEffff fffffffff ffffff fffffffff fRffff fffffffff fLffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.331E+00 1.0000

0*Sum of all water independent and dependent pathways.
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1RESRAD,
Summary

File

Radio-
Nuclide
ARARRKR
c-14
Cs-137
Eu-152
Eu-154
Ni-63
Sr-90
fifffif
Total

Radio-
Nuclide
J.V-V.9.9.9.9.9
c-14
Cs-137
Eu-152
Eu-154
Ni-63
Sr-90
fifffff.
Total
0*Sum of

CVP-2006-00001

Rev.0
Version 6.3 T« Limit = 0.5 year 12/15/2005 11:50 Page 15
116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Shallow_zZone_West.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
AARRAARARARARARAR AAARRARARAARARAR AARARARAARARAARA ARARARARARARARAAR ARRARAARAARAARAR ARARARAAARRARAARR
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAARKARKAR ARRRAR AARARARAK ARARAR AAAKARAAR RARARA ARRARAARA RARRAZR ARRAAAKAK RKAAAAA ARARRARARA AARARK

1.647E-25 0.0000 1.204E-23 0.0000 0.000E+00 0.0000 4.729E-20 0.0000 2.265E-20 0.0000 1.699E-20 0.0000 2.230E-24 0.0000
1.196E+00 0.4880 7.974E-07 0.0000 0.000E+00 0.0000 6.087E-02 0.0248 9.393E-02 0.0383 5.834E-02 0.0238 1.577E-03 0.0006
5.839E-01 0.2383 1.309E-06 0.0000 0.000E+00 0.0000 1.169E-04 0.0000 4.002E-05 0.0000 1.058E-06 0.0000 4.843E-05 0.0000
5.834E-02 0.0238 1.543E-07 0.0000 0.000E+00 0.0000 1.569E-05 0.0000 5.373E-06 0.0000 1.420E-07 0.0000 6.502E-06 0.0000
0.000E+00 0.0000 4.089E-07 0.0000 0.000E+00 0.0000 2.284E-03 0.0009 5.690E-04 0.0002 5.269E-03 0.0022 4.733E-05 0.0000
1.537E-03 0.0006 5.819E-06 0.0000 0.000E+00 0.0000 2.483E-01 0.1013 8.840E-02 0.0361 4.993E-02 0.0204 8.576E-04 0.0004
550 0 D 0 O e o o o e 0 A 1 S 00
1.840E+00 0.7508 8.488E-06 0.0000 0.000E+00 0.0000 3.1158-01 0.1272 1.829E-01 0.0747 1.135E-01 0.0463 2.537E-03 0.0010

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways

Water Fish Radon
ARARAAARAAAAAAAA AAARAAARAARAAAAR ARAAAAARAAAARAAZ
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

= o \ ARRAAS AJ { RARRAA AAKAABAAR AAKAAR RN se se 5o st a2 s { XAARAK \AR AARAAA

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.695E-20 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.410E+00 0.5757
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.841E-01 0.2384
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.837E-02 0.0238
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.169E-03 0.0033
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.890E-01 0.1588
85 e 0 0 O 1 e 2 O o o e o o o o e o o e O 2 0 A
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.450E+00 1.0000

all water independent and dependent pathways.
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1RESRAD,
Summary
File

o

Radio-
Nuclide
ARARARR
Cc-14
Cs-137
Eu-152
Eu-154
Ni-63
Sr-90
fftffft
Total

Radio-
Nuclide
RARARRR
Cc-14
Cs~137
Eu-152
Eu-154
Ni-63
Sr-90
ffffftf
Total
0*Sum of

Version 6.3

T« Limit =

0.5 year

12/15/2005

11:50 Page

16

116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

116-K-2_Shallow_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t)

0.000E+00
2.337E-01
1.527E-02
2.343E-04
0.000E+00
2.818E-04

0.0006
0.0000
0.0008
ffffff

2.495E-01 0.6793

for Individual Radionuclides (i) and Pathways
As mrem/yr and Fraction of Total Dose At t

1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)
Radon

Inhalation

AARARARARRRARAAR
mxem/yr fract.
AEAARARRR AAARAR
0.000E+00 0.0000
1.558E-07 0.0000
3.423E-08 0.0000
6.197E-10 0.0000
2.405E-07 0.0000
1.067E-06 0.0000
ffffftitt ftifit
1.498E-06 0.0000

mrem/yr
ARAARARAR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
0.000E+00
fitffffts
0.000E+00

coocoocoo

£

ract.

ARRRRR

t

0.

0
0
0.
0
0

.0000
.0000
0000
.0000
.0000
0.0000
fifff
0000

Total Dose Contributions TDOSE(i,p,t)

Water
R IR R
mrem/yr

fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffffes ffffff
0.000E+00
all water

0.0000

Flsh
m e
mrem/yr fract.
ARRRRRARR ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0. 000E+00 0.0000

0.000E+00 0.0000

mrem/yr

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
tiffffift
0.000E+00

(ol Nele NN

independent and dependent pathways.

Plant

fract.
rintepnivid

mrem/yr

ARRRARKAR
.000E+00 0.0000
.190E-02 0.0324
.057E-06 0.0000
.301E-08 0.0000
.343E-03 0.0037
.551E-02 0.1239
o 0 1 A e e 1
5.876E-02 0.1600

IBHO\WHO

for Individual Radionuclides
As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways
Radon

Plant
ARARRARARAARRARA
mrem/yr fract.
Fopbigisd- Sl gl
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E-+00 0.0000
fffffffft f£17%
0.000E+00 0.0000

C-68

Meat
J-VV.5.9-9.9.5.9-9.9.0.2.9.9.¥
mrem/yr fract.
RRRRARAAR ARARAR
0.000E+00 0.0000
1.836E-02 0.0500
1.047E-06 0.0000
2.158E-08 0.0000
3.347E-04 0.0009
1.621E-02 0.0441
fifffffft ffffis
3.490E-02 0.0950

(i) and

1.000E+02 years

Meat
ARARRAARKKARAARAA
mrem/yr fract.
REARARRKAK KAKAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0
i
0.

at
000E+00 0.0000

CVP-2006-00001

Rev. 0

(p)

Milk

mrem/yr
A P
0.000E+00 O
1.140E-02 0
2.766E-08 0
5.703E-10 0
3.099E-03 0.
9.154E-03 O
ftffftift
2.365E-02 ©

Pathways (p)

Milk

nrem/yr
AARARAARA
0.000E+00 0
0.000E+00 O.
0.000E+00 0.
0.000E+00 O
0.000E+00 O
0.000E+00 O.
Ififfreft
0.000E+00

Soil

mrem/yr
AARRAAARA A
.000E+00 O
.082E-04 O.
.267E-06 0.
.611E-08 0O
.784E-05 0
.572E-04 O.
fifffffit fffftst
4.946E-04

PN WO

All Pathways*
ARARARARARRARARRA
mrem/yr fract.
RARARARAR ARARAA
.000E+00 0.0000
.757E-01 0.7505
.528E-02 0.0416
.344E-04 0.0006
.805E-03 0.0131
.131E-02 0.1942
fffffftit ififii
3.673E-01 1.0000

\ldbl\)l—‘l\)o
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk
Radio- ARRARARARARARARR ARRARAZRRARRARAR ARARRARRARAARAKR AARARARAARARRRRR AARARRRAARRAAARA ARARAARRAAKARRAR
Nucllde mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ii AAAARAAAA AAAAAA AAAZ \ ARAAAL ORISR  ARECRAARR  RRRERR RRREGE RRRRRREn BRaaan
Cc-14 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Cs-137 2.203E-03 0.5228 1.469E-09 0.0000 0.000E+00 0.0000 1.121E-04 0.0266 1.730E-04 0.0411 1.075E-04 0.0255 2.905E-06 0.0007
Eu-152 4.598E-07 0.0001 1.031E-12 0.0000 0.000E+00 0.0000 9.203E-11 0.0000 3.152E-11 0.0000 8.330E-13 0.0000 3.814E-11 0.0000
Eu-154 3.338E-11 0.0000 8.828E-17 0.0000 0.000E+00 0.0000 8.977E-15 0.0000 3.074E-15 0.0000 8.125E-17 0.0000 3.720E-15 0.0000
Ni-63 0.000E+00 0.0000 5.280E-08 0.0000 0.000E+00 0.0000 2.949E-04 0.0700 7.349E-05 0.0174 6.804E-04 0.1615 6.113E-06 0.0015
Sr-90 2.212E-06 0.0005 8.376E-09 0.0000 O0.000E+00 0.0000 3.573E-04 0.0848 1.272E-04 0.0302 7.187E-05 0.0171 1.234E-06 0.0003
fittffr fffffffft fffftt fffffffft fiffft fiffffffs ffffft fffffftft frffft oSffffffff ffffff fLffffffs ffffes fffffeffs ffffff
Total 2.205E-03 0.5234 6.265E-08 0.0000 0.000E+00 0.0000 7.644E-04 0.1814 3.738E-04 0.0887 8.598E-04 0.2040 1.025E-05 0.0024
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Dependent Pathways
0 Radon Plant Meat Milk All Pathways*
Radio- ARAARARRARRARARAR ARARAARARARRARAR RARARRAARRARARAR RARKARARAKAARARA ARARAARAKAKARRAA
Nuclide mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARR AARARAARR ARRARARAR ARARAR ARARAARAR ARARAR AARARRAAA AARAAR AAARRARAR ARARAR ARRAAARRA AAKARA
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.598E-03 0.6166
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.600E-07 0.0001
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.339E-11 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 1.055E 03 0.2504
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .599E-04 0.1329

fffffif fifffffff fEfffff fffffffff fiffff iiIIiiIfi ittt fffffffif fiffff SLffffffff ffffff fffffffff fffffs iifiiiiii tfffff
Total 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.214E-03 1.0000
0*Sum of all water independent and dependent pathways.
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0.5 year

12/15/2005

116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

116-K-2_Shallow_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t)

Ground

RRAMRAR RMEERREERE

Cc-14
Cs-137
Eu-152
Eu-154
Ni-63
Sr-90

Total

Radio-
Nuclide
ARRARAK
Cc-14
Cs-137
Eu-152
Eu-154
Ni-63
fitfffsf
Total
0*Sum of

0.000E+00 0.0000
1.791E-10 0.0000
6.888E-23 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.487E-14 0.0000
tffffffff fefffs

1.792E-10 0.0000

As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)
Inhalation

0.000E+00 0.0000
1.194E-16 0.0000
2.392E-16 0.0000
0.000E+00 0.0000
2.619E-10 0.0001
3.592E-16 0.0000
0 0 0 e e

2.619E-10 0.0001

Radon

.000E+00

0

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
tftfftfts
0.000E+00

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Watexr Dependent Pathways

Water

ARARARARARARARRRA
mrem/yr fract.
ARRRAARAR ARRAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 e e O
0.000E+00 0.0000
all water

Fish
AAAAAAAAAAAAAAAA
mrem/yr fract.
ARKAKAKARA
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
0.000E+00
fifffftft fffftt
0.000E+00 0.0000

E

.0000
.0000
.0000
.0000
.0000
-0000

coooo

0
0
0
0
0
0

Radon

AAAAAAARAALKARAL
mrem/yr fract.
RARARARAR AKARAA
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
000E+00 0.0000
.000E+00 0.
0 2
0.000E+00

[ NeNeNeNe N

0.0000

independent and dependent pathways.
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11:50 Page 18
for Individual Radionuclides (i) and Pathways (p)
= 1.000E+03 years
Plant Meat Milk

.000E+00 0
.117E-12 0
.827E-16 0
.000E+00.0.
.463E-06 0
.532E-11 0
tittitif 1
.463E-06 0

I—‘H\P—‘I—‘OP\OO

for Individual Radionuclides

Plant

RRRARARAARARKARA
mrem/yr fract.
ARRARARAR RAARAR
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
00 e

0.000E+00 0.0000

hO O OO0 0O

C-70

Soil

.000E+00 0.0000
.407E-11 0.0000
.653E-16 0.0000
.000E+00 0.0000
.644E-07 0.0697
.457E-12 0.0000
titffffff fIffff
3.645E-07 0.0697
(i) and

= 1.000E+03 years

Meat
AAAAAAAARAAKAALK
mrem/yr £fract.
RARARAARR ARAARR
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
ffffffff iifIII
.000E+00 0.0000

oHoooooo

0.000E+00 0.0000
8.738E-12 0.0000
4.368E-18 0.0000
0.000E+00 0.0000
3.374E-06 0.6449
3.082E-12 0.0000
fiffftffs fiffft

3.374E-06 0.6449

Pathways (p)

Milk

ARARARRARARARARA
mrem/yr fract.
ARARARRAR AARAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.0000
f ffffff
0.000E+00 0.0000

/yx

E

.000E+00 0
.362E-13 0.
.000E-16 0.
000E+00 0
.031E-08 0.
.294E-14 0.
tifffffsf
.031E-08 0.0058

WwHUWwo NN O

All Pathways*
RRRARARARARARARRA
mrem/yr fract.
RARKRAARRR ARRARK
.000E+00 0.0000
.113E-10 0.0000
.092E-15 0.0000
.000E+00 0.0000
.232E-06 1.0000
.401E-11 0.0000
fifffffss fffffsf
5.232E-06 1.0000

NUMORFRNO
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone West.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)
(1) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+0l1 1.000E+02 3.000E+02 1.000E+03
AAAAAARAA

s x o 2 5

C-14 C-14 1.000E+00 2.439E+00 5.938E-01 3.305E-02 1.701E-08 2.998E-19 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 2.581E+00 2.522E+00 2.407E+00 1.906E+00 1.282E+00 2.506E-01 2.362E-03 1.920E-10
0Eu-152 Eu-152 7.208E-01 3.206E+00 3.043E+00 2.742E+00 1.629E+00 6.726E-01 1.759E-02 5.297E-07 7.934E-23
0Eu-152 Eu-152 2.792E-01 1.242E+00 1.179E+00 1.062E+00 6.312E-01 2.605E-01 6.814E-03 2.052E-07 3.073E-23

Eu-152 Gd-152 2.792E-01 4.519E-17 1.325E-16 2.940E-16 8.914E-16 1.405E-15 1.755E-15 1.760E-15 1.744E-15

Eu-152 &DSR(J) 1.242E+00 1.179E+00 1.062E+00 6.312E-01 2.605E-01 6.814E-03 2.052E-07 1.744E-15
0Eu-154 Eu-154 1.000E+00 4.814E+00 4.449E+00 3.800E+00 1.728E+00 4.524E-01 1.817E-03 2.589E-10 2.825E-34
ONi-63 Ni-63 1.000E+00 5.794E-03 5.750E-03 5.663E-03 5.250E-03 4.615E-03 2.715E-03 5.960E-04 2.956E-06
0Sr-90 Sr-90 1.000E+00 4.004E+00 3.908E+00 3.723E+00 2.922E+00 1.935E+00 3.548E-01 2.786E-03 1.195E-10

TIITTIT IITifii fiiifiiiz TIf117217 TITITTIFT TITITIITT ITITTITTIT FITITETTIT ITTI7I17% ITIi1ifif fIifiiiiz

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.

0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide

(1) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AARRAAR AAAAAAAAA AAARAAAAA AAAAAAAARA AAAAARAADA AAAAARARD AAAAAAAAA AAAAAAARD AAARAARDA

Cc-14 6.151E+00 2.526E+01 4.538E+02 8.820E+08 *4.454E+12 *4.454E+12 *4.454E+12 *4.454E+12
Cs-137 5.811E+00 5.948E+00 6.232E+00 7.869E+00 1.170E+01 5.986E+01 6.350E+03 7.811E+10
Eu-152 3.373E+00 3.553E+00 3.943E+00 6.635E+00 1.608E+01 6.146E+02 2.041E+07 *1.765E+14
Eu-154 3.116E+00 3.371E+00 3.947E+00 8.681E+00 3.315E+01 8.255E+03 5.795E+10 *2.639E+14
Ni-63 2.589E+03 2.609E+03 2.649E+03 2.857E+03 3.250E+03 5.525E+03 2.517E+04 5.075E+06
Sr-90 3.746E+00 3.838E+00 4.029E+00 5.134E+00 7.751E+00 4.228E+01 5.385E+03 1.256E+11

ITIIIII fifiiiiiz ITITITIIIX IIIITIIIII IIIIIIIII IIIIIIIII ITIITIIIITI IIIIITIIIT IITITIIITII
*At specific activity limit
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow Zone_West .RAD

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/({(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

ONuclide Initial tmin DSR{i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
LA o (pei/g) o tyeaxs) o (pCi/g) o (pCi/g)
AAAAAAA AAAAAAAAA  AAAAAAAAAAAAAAAA AAAAAAAAA AAAAAAAMA  AAAAAAAAA AAAAAAAMA
C-14 2.900E-01 0.000E+00 2.439E+00 6.151E+00 2.439E+00 6.151E+00
Cs-137 '1.100E+00 0.000E+00 2.581E+00 5.811E+00 2.581E+00 5.811E+00
Eu-152 6.260E-01 0.000E+00 4.448FE+00 3.373E+00 4.448E+00 3.373E+00
Eu-154 1.290E-01 0.000E+00 4.814E+00 3.116E+00 4.814E+00 3.116E+00
Ni-63 1 .770E+00 0.000E+00 5.794E-03 2.589E+03 5.794E-03 2.589E+03
Sr-90 2.010E-01 0.000E+00 4.004E+00 3.746E+00 4.004E+00 3.746E+00

ITTITTT $ifIfffrf TIITIIIIITIIIIEY IIIiiiiir fffiiiiii IITiIiiii friifiiiz
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Shallow_Zone_West .RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (1) DOSE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
C-14 C-14 1.000E+00 7.072E-01 1.722E-01 9.585E-03 4.932E-09 8.695E-20 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 2.839E+00 2.774E+00 2.647E+00 2.097E+00 1.410E+00 2.757E-01 2.598E-03 2.113E-10
0Eu-152 Eu-152 7.208E-01 2.007E+00 1.905E+00 1.717E+00 1.020E+00 4.210E-01 1.101E-02 3.316E-07 4.967E-23
Eu-152 Eu-152 2.792E-01 7.773E-01 7.379E-01 6.650E-01 3.951E-01 1.631E-01 4.265E-03 1.284E-07 1.924E-23
Eu-152 &DOSE(j) 2.784E+00.2.643E+00 2.382E+00 1.415E+00 5.841E-01 1.528E-02 4.600E-07 6.890E-23
0Gd-152 Eu-152 2.792E-01 2.829E-17 8.294E-17 1.841E-16 5.580E-16 8.795E-16 1.099E-15 1.102E-15 1.0392E-15
0Eu-154 Eu-154 1.000E+00 6.210E-01 5.739E-01 4.902E-01 2.229E-01 5.837E-02 2.344E-04 3.339E-11 0.000E+00
ONi-63 Ni-63 1.000E+00 1.025E-02 1.018E-02 1.002E-02 9.293E-03 8.169E-03 4.805E-03 1.055E-03 5.232E-06
0Sxr-90 Sr-90 1.000E+00 8.048E-01 7.855E-01 7.484E-01 5.873E-01 3.890E-01 7.131E-02 5.599E-04 2.401E-11
TTITITT TITIIIT fITIiiil 111731737 I1ITTIIIT ITIIITILT IITITIIIL ITITTILLT ITITITIIL ITIITITIT ITIITITIIIX

BRF (i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (1) S(j,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

2 o 0 MMRORERRE =

C-14 C-14 1.000E+00 2.900E-01 6.850E-02 3.814E-03 1.966E-09 3.477E-20 0.000E+00 0.000E+00 0.000E+00
0Cs-137 Cs-137 1.000E+00 1.100E+00 1.075E+00 1.026E+00 8.123E-01 5.464E-01 1.068E-01 1.007E-03 8.184E-11
0Eu-152 Eu-152 7.208E-01 4.512E-01 4.283E-01 3.860E-01 2.294E-01 9.467E-02 2.476E-03 7.455E-08 1.117E-23

Eu-152 Eu-152 2.792E-01 1.748E-01 1.659E-01 1.495E-01 8.884E-02 3.667E~02 9.591E-04 2.888E-08 4.325E-24

Eu-152 &S(j): 6.260E-01 5.942E-01 5.355E-01 3.182E-01 1.313E-01 3.435E-03 1.034E-07 1.549E-23
0Gd-152 Eu-152 2.792E-01 0.000E+00 1.093E-15 3.116E-15 1.060E-14 1.702E-14 2.141E-14 2.147E-14 2.127E-14
OEu-154 Eu-154 1.000E+00 1.290E-01 1.192E-01 1.018E-01 4.630E-02 1.212E-02 4.869E-05 6.936E-12 7.570E-36
ONi-63 Ni-63 1.000E+00 1.770E+00 1.757E+00 1.730E+00 1.604E+00 1.410E+00 8.294E-01 1.821E-01 9.030E-04
0Sr-9%0 Sr-90 1.000E+00 2.010E-01 1.962E-01 1.869E-01 1.467E-01 9.715E-02 1.781E-02 1.398E-04 5.997E-12

TI71IT7 ITIfIff IIfiiiiii Tiffifiit fiiifrifr frifiiiif fifiTIiii fETIiIiii ITITIiIii fIifiTiiiorfiiiiiii

BRF({(i) is the branch fraction of the parent nuclide.

ORESCALC.EXE execution time = 0.60 seconds
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1RESRAD, Version 6.3 T« Limit = 0.5 year 12/15/2005 11:12

Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

File : 116-K-2_Deep_Zone_ West .RAD
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Version 6.3
116-K-2 Trench (West End)

T« Limit = 0.5 year 12/15/2005

116-K-2_Deep_ Zone_West .RAD

Dose Conversion Factor (and Related)

11:12

Parameter Summary

File: HEAST 2001 Morbidity

Dose conversion factors for inhalation, mrem/pCi:

Ac-227+D

-C-14

Co-60
Cs-137+D
Eu-152
Eu-154
Gd-152
Ni-63
Pa-231
Pu-239
Pu-240
Ra-228+D
Sr-90+D
Th-228+D
Th-232
U-235+D
U-236

Dose conversion factors for ingestion, mrem/pCi:

Ac-227+D
C-14
Co-60
Cs-137+D
Eu-152
EBu-154
Gd-152
Ni-63
Pa-231
Pu-239
Pu-240
Ra-228+D
Sr-90+4D
Th-228+D
Th-232
U-2354D
U-236

Food transfer factors:

Ac-227+D
Ac-227+4+D
Ac-227+D

C-14
C-14
C-14

Co-60
Co-60
Co-60

’

,

’

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

3

3
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Cleanup Verification RESRAD Calculation

Current
1

.720E+00
.090E-06
.190E-04
-190E-05
.210E-04
.860E-04
-430E-01
.290E-06
.280E+00
-290E-01
.290E-01
.080E-03
.310E-03
.450E-01
-640E+00
.230E-01
.250E-01

.480E-02
.090E-06
.690E-05
.000E-05
.480E-06
.550E-06
.610E-04
.770E-07
.060E-02
.540E-03
.540E-03
.440E-03
.530E-04
.080E-04
.730E-03
.670E~-04
.690E-04

.500E-03
.000E-05
.000E-05

.500E+00
.100E-02
.200E-02

.000E-~02
.000E-02
.000E-03

v e e oW e

L T T T
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-720E+00
.090E-06
.190E-04
.190E-05
.210E-04
.860E-04
.430E-01
.290E-06
.280E+00
.290E-01
.290E-01
.080E-03
.310E-03
.450E-01
.640E+00
.230E-01
.250E-01

.480E-02
.090E-06
-690E-05
.000E-05
.480E-06
.550E-06
.610E-04
.770E-07
.060E-02
.540E-03
.540E-03
.440E-03
.530E-04
.080E-04
-730E-03
.670E-04
.690E-04

.500E-03
.000E-05
.000E-05

.500E+00
.100E-02
.200E-02

.000E-02
.000E-02
.000E-03

DCF2 (
DCF2 (
DCF2 (
DCF2 (
DCF2 (
DCF2 (
DCF2 (
DCF?2 (
DCE2 (
DCF2 (
DCF2 (
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2

DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 (
DCF3 {
DCF3 (
DCF3 (
DCF3 (
DCF3 (

RTF (
RTF (
RTF (

RTF (
RTF (
RTF (

RTF (
RTF (
RTF (
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10)
11)
12)
13)
14)
15)
16)
17)
18)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

1,1)
1,2)
1,3)

2,1).
2,2)
2,3)

3,1)
3,2)
3,3)
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116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

116-K-2

Cs-137+D ,
Cs-137+D ,
Cs-137+D ,

Eu-152 0
Eu-152 ’
Eu-152 ,

Eu-154 ,
Eu-154 0
Eu-154 ’

Gd-152 '
Gd-152 ’
GAd-152 ,

Ni-63 f
Ni-63 ,
Ni-63 ’

Pa-231 ’
Pa-231 '
Pa-231 B

Pu-239 ,
Pu-239 .
Pu-239 ’

Pu-240 .
Pu-240 B
Pu-240 ’

Ra-228+D ,
Ra-228+D ,
Ra-228+D ,

Sr-90+D ,
Sr-90+D ,
Sr-90+D ,

Th-228+D ,
Th-228+D ,
Th-228+D ,

Th-232 .
Th-232 .
Th-232 ’

_Deep_Zone_West .RAD

Dose Conversion Factor (and Related) Parame
File: HEAST 2001 Morbid

Parameter

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/{pCi/d)
milk/livestock-intake ratio, (pCi/L)/{(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/4d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/ (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/ (pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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Current

.000E-02
.000E-02
.000E-03

.500E-03
.000E-03
.000E-05

.500E-03
.000E-03
.000E-05

.500E-03
.000E-03
.000E-05

.000E-02
.000E-03
.000E-02

.000E-02
.000E-03
.000E-06

.000E-~03.

.000E-04
.000E-06

.000E-03
.000E-04
.000E-06

.000E-02
.000E-03
.000E-03

.000E-01
.000E-03
.000E-03

.000E-03
.000E-04
.000E-06

.000E-03
.000E-04
.000E-06

3
3
A

[

(continued)

.000E-02
.000E-02
.000E-03

.500E-03
.000E-03
.000E-05

.500E-03
.000E-03
.000E-05

.500E-03
.000E-03
.000E-05

.000E-02
.000E-03
.000E-02

.000E-02
.000E-03
.000E~06

.000E-03
.000E-04
.000E-06

.000E-03
.000E-04
.000E-06

.000E~02
.000E-03
.000E~0C3

.000E-01
.000E-03
.000E-03

.000E-03
.000E-04
.000E-06

.000E-03
.000E-04
.000E-06

3
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Parameter

RTF( 9,1
RTF( 9,2)
RTF( 9,3)
RTF(10,1)

RTF (10,2)
RTF(10,3)

RTF(11,1)
RTF(11,2)
RTF(11,3)

RTF(12,1)
RTF(12,2)
RTF(12,3)

RTF(13,1)
RTF(13,2)
RTF(13,3)

RTF(14,1)
RTF (14,2)
RTF(14,3)

RTF(15,1)
RTF (15,2)
RTF (15, 3)

RTF (16,1)
RTF (16,2)
RTF (16, 3)
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_Zone_West.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 > Current 3 3> Parameter
Parameter 9 > Default °?

D-34 * U-235+D , plant/soil concentration ratio, dimensionless :* 2.500E-03 * 2.500E-03 3 RTF(17,1)
D-34 ® U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/ad) 3 3.400E-04 * 3.400E-04 * RTF(17,2)
D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 6.000E-04 * 6.000E-04 *® RTF(17,3)
D_34 3 3 3 3
D-34 * U-236 , plant/soil concentration ratio, dimensionless > 2.500E-03 ? 2.500E-03 * RTF(18,1)
D-34 * U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 * 3.400E-04 ® RTF(18,2)
D-34 * U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 6.000E-04 * 6.000E-04 ® RTF(18,3)

3 3 3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 3 3
D-5 @ Ac-227+D , fish > 1.500E+01 ® 1.500E+01 * BIOFAC( 1,1)
D-5 3 Ac-227+D , crustacea and mollusks > 1.000E+03 * 1.000E+03 ?* BIOFAC( 1,2)
D_S 3 L 3 3
D-5 3 C-14 , fish * 5.000E+04 ® 5.000E+04 ® BIOFAC( 2,1)
D-5 2 C-14 , crustacea and mollusks 2 9.100E+03 * 9.100E+03 * BIOFAC( 2,2)
D_S 3 3 3 3
D-5 3 Co-60 , fish * 3,000E+02 * 3.000E+02 * BIOFAC( 3,1)
D-5 3 Co-60 , crustacea and mollusks 3 2.000E+02 * 2.000E+02 ® BIOFAC( 3,2)
D_5 3 3 3 3
D-5 ? Cs-137+D , fish * 2.000E+03 * 2.000E+03 * BIOFAC( 4,1)
D-5 3 Cs-137+D , crustacea and mollusks 2 1.000E+02 * 1.000E+02 * BIOFAC( 4,2)
D_5 3 k] 3 3
D-5 3* Eu-152 , fish 3 5.000E+01 * 5.000E+01 3 BIOFAC( 5,1
D-5 3* Eu-152 , crustacea and mollusks 2 1.000E+03 * 1.000E+03 2 BIOFAC( 5,2)
D_S 3 3 3 3
D-5 3 Eu-154 , fish 3 5.000E+01 * 5.000E+01 3 BIOFAC( 7,1
D-5 3 Eu-154 , crustacea and mollusks 3 1.000E+03 2 1.000E+03 3 BIOFAC( 7,2
D_S 3 3 3 3
D-5 2 Gd-152 , fish * 2.500E+01 ®* 2.500E+01 * BIOFAC( 8,1)
D-5 3 Gd-152 , crustacea and mollusks 3 1.000E+03 * 1.000E+03 * BIOFAC( 8,2)
D_S 3 3 3 3
D-5 * Ni-63 , fish > 1.000E+02 ® 1.000E+02 * BIOFAC( 9,1)
D-5 * Ni-63 , crustacea and mollusks 3 1.000E+02 * 1.000E+02 ® BIOFAC( 9,2)
D_5 3 3 3 3
D-5 3 Pa-231 , fish 3 1.000E+01 * 1.000E+01 ® BIOFAC(10,1)
D-5 3 Pa-231 , crustacea and mollusks 3 1.100E+02 * 1.100E+02 ® BIOFAC(10,2)
D_S 3 3 3 3
D-5 3 Pu-239 , fish 3 3.000E+01 ® 3.000E+01 * BIOFAC(11,1)
D-5 * Pu-239 , crustacea and mollusks 3 1.000E+02 * 1.000E+02 * BIOFAC(11,2)
D_5 3 3 3 3
D-5 3 Pu-240 , fish 3 3.000E+01 ®* 3.000E+01 ® BIOFAC(12,1)
D-5 3 Pu-240 , crustacea and mollusks * 1.000E+02 ® 1.000E+02 * BIOFAC(12,2)
D_S 3 3 3 3
D-5 * Ra-228+D , fish 3 5.000E+01 * 5.000E+01 * BIOFAC(13,1)
D-5 * Ra-228+D , crustacea and mollusks 3 2.500E+02 ? 2.500E+02 * BIOFAC(13,2)
D_S 3 3 3 3
D-5 3 Sr-90+D , fish 3 6.000E+01 * 6.000E+01 * BIOFAC(14,1)
D-5 3 Sr-90+D , crustacea and mcllusks 3 1.000E+02 * 1.000E+02 * BIOFAC({14,2)
D_S 3 3 3 3
D-5 * Th-228+D , fish 3 1.000E+02 * 1.000E+02 3 BIOFAC(15,1)
D-5 2 Th-228+D , crustacea and mollusks * 5.000E+02 3 5.000E+02 * BIOFAC(15,2)

C-80
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Page 5

Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation

File : 116-K-2_Deep Zone_West .RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

File: HEAST 2001 Morbidity

Current

CVP-2006-00001
Rev. 0

Parameter

D-5 2 Th-232 , fish

D-5 * Th-232 , crustacea and mollusks
D-5 2

D-5 * U-235+D , fish

D-5 3 U-235+D , crustacea and mollusks
D-5 @

D-5 3 U-236 , fish

D-5 3 U-236 , crustacea and mollusks

C-81

1

8o

o

6

1

-000E+02
000E+02

000E+01
.000E+01

.000E+01

6.000E+01

do
6.

.000E+02
.000E+02

.000E+01
.000E+01

000E+01
000E+01

BIOFAC(16,1)
BIOFAC(16,2)

BIOFAC(17,1)
BIOFAC(17,2)

BIOFAC(18,1)
BIOFAC(18,2)
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_zZone_West .RAD
Site-Specific Parameter Summary
0 3 9 User g 3 Used by RESRAD 3  Parameter

RO11 * Area of contaminated zone (m**2) 3 3.774E+04 * 1.000E+04 ? ooo 3> AREA
RO11 * Thickness of contaminated zone (m) ®> 7.300E+00 * 2.000E+00 ? o000 * THICKO
RO11 * Length parallel to aquifer flow (m) 3.190E+02 * 1.000E+02 ? oo 3 LCZPAQ
R0O11 3 Basic radiation dose limit (mrem/yr) > 1.500E+01 3 2.500E+01 2 --- 3 BRDL
RO11l * Time since placement of material (yr) > 0.000E+00 * 0.000E+00 3 Do 2 TI
RO11l * Times for calculations (yr) * 1.000E+00 * 1.000E+00 3 coo 5 ®( B)
RO11 * Times for calculations (yr) > 3.000E+00 * 3.000E+00 3 L 2 T( 3)
RO11 * Times for calculations (yr) > 1.300E+01 * 1.000E+01 3 coo 2 T( 4)
RO11l * Times for calculations (yr) * 3.000E+01 * 3.000E+01 3 oo 2 T( 5)
RO11 * Times for calculations (yr) > 1.000E+02 * 1.000E+02 * =oo 2 T( 6)
RO11l ®* Times for calculations (yr) > 3.000E+02 * 3.000E+02 3 soo 2 T( 7)
RO11l * Times for calculations (yr) * 1.000E+03 * 1.000E+03 2 oxo 3 T( 8)
RO11 * Times for calculations (yr) > not used * 0.000E+00 3 ooo > T( 9)
RO011 * Times for calculations (yr) > not used * 0.000E+00 3 ooo 2 T(10)
3 3 3 3 3
RO12 * Initial principal radionuclide (pCi/g): C-14 3 1.440E+00 * 0.000E+00 3 coo 2 81( 2)
R012 * Initial principal radionuclide (pCi/g): Co-60 > 4.230E+00 * 0.000E+00 3 c== 3 81( 3)
R012 ® Initial principal radionuclide (pCi/g): Cs-137 3 1.170E+02 3 0.000E+00 3 coo 3 S1( 4)
R012 ® Initial principal radionuclide (pCi/g): Eu-152 > 7.600E+01 * 0.000E+00 3 s== 3 81( 5)
R012 ® Initial principal radionuclide (pCi/g): Eu-154 3 7.200E+00 ® 0.000E+00 3 o== 2 81( 7)
R012 * Imitial principal radionuclide (pCi/g): Ni-63 3 6.500E+02 * 0.000E+00 3. s== 3 81( 9)
R012 ? Initial principal radionuclide (pCi/g): Pu-239 * 3.800E+00 * 0.000E+00 ? --- 3 81(11)
R012 ? Imitial principal radionuclide (pCi/g): Pu-240 ¥ 9.000E-01 * 0.000E+00 ? --- 3 81(12)
R012 * Initial principal radionuclide (pCi/g): Sr-90 3> 6.300E+00 * 0.000E+00 3 soc 3 51(14)
R012 °® Concentration in groundwater (pCi/L): C-14 > not used * 0.000E+00 ? ooo 3 W1( 2)
R012 ?® Concentration in groundwater (pCi/L): Co-60 ® not used * 0.000E+00 3 L 2 Wl( 3)
R012 * Concentration in groundwater (pCi/L): Cs-137 2 not used * 0.000E+00 ?* oo 3 Wl( 4)
R012 ? Concentration in groundwater (pCi/L) : Eu-152 3 not used * 0.000E+00 ? oo 2 Wl( 5)
R012 * Concentration in groundwater (pCi/L): Eu-154 * not used 2 0.000E+00 2 oo P WL( 7)
R012 * Concentration in groundwater (pCi/L): Ni-63 > not used > 0.000E+00 ? ooo 2 Wl( 9)
R012 * Concentration in groundwater (pCi/L): Pu-239 3 not used 2 0.000E+00 2 === 3 Wl(11)
R012 * Concentration in groundwater (pCi/L): Pu-240 * not used * 0.000E+00 °? oos 3 W1l(12)
R012 * Concentration in groundwater (pCi/L): Sr-90 > not used * 0.000E+00 °? SEE 3 W1l(14)
a 3 3 3 3

R013 * Cover depth (m) * 4.600E+00 * 0.000E+00 o= * COVERO
R013 ? Density of cover material (g/cm**3) 3 1.500E+00 ® 1.500E+00 3 --- 3 DENSCV
R013 * Cover depth erosion rate (m/yr) * 1.000E-03 * 1.000E-03 ? coo 3 vev
R0O13 * Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 2 - 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr) 3> 1.000E-03 * 1.000E-03 3 === 3 vez
R0O13 * Contaminated zone total porosity > 4.000E-01 * 4.000E-01 *? soo 3 TPCZ
R013 * Contaminated zone field capacity * 2.000E-01 * 2.000E-01 °® --- 3 FCCz
R013 * Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 2 ——- 3 HCCZ
RO13 3 Contaminated zone b parameter * 4.050E+00 * 5.300E+00 3 --- 3> BCZ
R013 ? Awverage annual wind speed (m/sec) * 3.400E+00 * 2.000E+00 32 -—- 3 WIND
RO13 ? Humidity in air (g/m**3) > not used 3* 8.000E+00 3 o= 3 HUMID
R013 ? Evapotranspiration coefficient * 9.100E-01 * 5.000E-01 3 Soo 3 EVAPTR
RO13 ? Precipitation (m/yr) > 1.600E-01 * 1.000E+00 32 e * PRECIP
RO13 ® Irrigation (m/yr) * 7.600E-01 > 2.000E-01 3 --- > RI
R013 ? Irrigation mode * overhead * overhead °* Soo 3 IDITCH
R013 * Runoff coefficient * 2.000E-01 * 2.000E-01 s=e * RUNOFF

C-82
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_zone_West .RAD
Site-Specific Parameter Summary {(continued)
2 : User 3 2 Used by RESRAD 3  Parameter
8 : (If different from user input) 2 Name

RO13 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 * 1.000E+06 2 oo 3 WAREA
R0O13 * Accuracy for water/soil computations ® 1.000E-03 * 1.000E-03 2 Do * EPS

3 3 3 3 3
R0O14 * Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 L ®> DENSAQ
R014 * saturated zone total porosity ® 4.000E-01 * 4.000E-01 3 s=e 3 TPSZ
RO14 * Saturated zone effective porosity * 2.500E-01 * 2.000E-01 * soo 3 EPSZ
R014 * Saturated zone field capacity * 1.500E-01 * 2.000E-01 * soo 3 FCsz
R014 * Saturated zone hydraulic conductivity (m/yr) > 5.530E+03 3 1.000E+02 ? soo ® HCSZ
R014 *® Saturated zone hydraulic gradient * 1.250E-03 * 2.000E-02 ? soo 3 HGWT
R014 * Saturated zone b parameter * 4.050E+00 * 5.300E+00 2 oo * BSZ
R014 ® Water table drop rate (m/yr) > 1.000E-03 ?* 1.000E-03 3 coo 3 VAT
R014 * Well pump intake depth (m below water table) 3 4.600E+00 * 1.000E+01 * Soo 3> DWIBWT
RO14 * Mcdel: Nondispersion (ND) or Mass-Balance (MB) * ND 3 ND 2 Soo 3 MODEL
R014 * Well pumping rate (m**3/yr) 3 2.500E+02 3 2.500E+02 ? soo 3 UW

3 3 3 3 3
RO15 * Number of unsaturated zone strata 21 21 2 --- 3 NS
RO15 * Unsat. zone 1, thickness (m) 3 3.100E+00 * 4.000E+00 * --- 3 H(1)
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 ® 1.500E+00 ? --- 3 DENSUZ (1)
R015 * Unsat. zone 1, total porosity 3 4.000E-01 ® 4.000E-01 ? B 3 TPUZ (1)
RO15 * Unsat. zone 1, effective porosity * 2.500E-01 * 2.000E-01 ? Soo 3 EPUZ (1)
RO15 * Unsat. zone 1, field capacity 3 1.500E-01 ® 2.000E-01 ? soo 3 FCUZ (1)
RO15 * Unsat. zone 1, soil-specific b parameter 3 4.050E+00 ® 5.300E+00 ? --- 3 BUZ (1)
RO15 ? Unsat. zone 1, hydraulic conductivity (m/yr) * 2.500E+02 ® 1.000E+01 3 S 3 HCUZ (1)

3 3 3 3 3
R0O16 * Distribution coefficients for C-14 3 : 2 3
RO16 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 0.000E+00 ? --- 3 DCNUCC( 2)
ROl6 * Unsaturated zone 1 (cm**3/g) * 2.000E+02 * 0.000E+00 3 oo * DCNUCU( 2,1)
RO16 3 Saturated zone (cm**3/g) 3 2.000E+02 * 0.000E+00 * --- * DCNUCS( 2)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 3.419E-05 * ALEACH( 2)
RO16 * Solubility constant 3 0.000E+00 ® 0.000E+00 3 not used ®> SOLUBK( 2)

3 3 3 3 3
R0O16 * Distribution coefficients for Co-60 3 3 3 t
RO1l6 ? Contaminated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 ? I * DCNUCC( 3)
RO16 *  Unsaturated zone 1 (cm**3/g) 3 5.000E+01 * 1.000E+03 3 --- * DCNUCU( 3,1)
RO16 *  Saturated zone (cm**3/g) * 5.000E+01 * 1.000E+03 2 --- * DCNUCS( 3)
RO16 *  Leach rate (/yr) * 0.000E+00 * 0.000E+00 2 1.365E-04 * ALEACH( 3)
RO16 *  Solubility constant * 0.000E+00 * 0.000E+00 °? not used * SOLUBK( 3)

a 3 3 3 3
RO16 * Distribution coefficients for Cs-137 3 2 2 3
ROl6 2 Contaminated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 ? --- * DCNUCC( 4)
RO1l6 3 Unsaturated zone 1 (cm**3/g) 2 5.000E+01 * 1.000E+03 * -—- 3 DCNUCU( 4,1)
RO16 * Saturated zone (cm**3/g) 3 5.000E+01 * 1.000E+03 * oo 3 DCNUCS ( 4)
RO16 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 ?* 1.365E-04 * ALEACH( 4)
RO16 * Solubility constant * 0.000E+00 * 0.000E+00 3 not used ® SOLUBK( 4)

3 3 3 3 3
RO16 * Distribution coefficients for Eu-152 : 3 3 2
RO16 *  Contaminated zone (cm**3/g) * 2.000E+02 *-1.000E+00 3 --- * DCNUCC( 5)
RO1l6 * Unsaturated zone 1 (cm**3/g) > 2.000E+02 *-1.000E+00 3 oo * DCNUCU( 5,1)
RO16 2 Saturated zone (cm**3/g) > 2.000E+02 *-1.000E+00 3 --- * DCNUCS( 5)
RO16 *  Leach rate (/yr) : 0.000E+00 * 0.000E+00 @ 3.419E-05 * ALEACH( 5)
RO16 2 Solubility constant * 0.000E+00 * 0.000E+00 3 not used * SOLUBK( 5)
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Site-Specific Parameter Summary (continued)
3

0 3 2 User 3 Used by RESRAD 9
Me B Parameter B Default @ (If different from user input) @
RO16 * Distribution coefficients for Eu-154 3 3 3 :
RO1l6 ? Contaminated zone (cm**3/g) > 2.000E+02 *-1.000E+00 * oo * DCNUCC( 7)
RO16 * Unsaturated zone 1 (cm**3/g) 2.000E+02 *-1.000E+00 * oo ® DCNUCU( 7,1)
RO16 3 Saturated zone (cm**3/g) * 2.000E+02 *-1.000E+00 3 --- * DCNUCS( 7)
RO16 2 Leach rate (/yr) ®> 0.000E+00 * 0.000E+00 3 3.419E-05 3 ALEACH( 7)
RO1l6 * Solubility constant > 0.000E+00 * 0.000E+00 3 not used ® SOLUBK( 7)

3 3 3 3 3
R016 * Distribution coefficients for Ni-63 B 8 ? S
RO16 *  Contaminated zone (cm**3/g) 3 3.000E+01 * 1.000E+03 ? --- * DCNUCC( 9)
RO1l6 ? Unsaturated zone 1 (cm**3/g) 3 3.000E+01 * 1.000E+03 ? oo * DCNUCU( 9,1)
RO16 2 Saturated zone (cm**3/g) 3 3.000E+01 ® 1.000E+03 3 oo * DCNUCS( 9)
RO16 * Leach rate (/yr) * 0.000E+00 3 0.000E+00 3 2.271E-04 > ALEACH( 9)
ROl6 2 Solubility constant > 0.000E+00 * 0.000E+00 3 not used * SOLUBK( 9)

3 3 3 3 3
ROl6 * Distribution coefficients for Pu-239 2 9 3 9
RO1l6 2 Contaminated zone (cm**3/g) * 2.000E+02 ® 2.000E+03 3 Sow * DCNUCC(11)
RO16 ? Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ® 2.000E+03 ? oo * DCNUCU(11,1)
RO1l6 2 Saturated zone (cm**3/g) 3> 2.000E+02 * 2.000E+03 * oo * DCNUCS(11)
RO16 *  Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 3.419E-05 * ALEACH (11)
RO16 3 Solubility constant > 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK(11)

3 3 3 3 3
RO16 * Distribution ccefficients for Pu-240 2 8 g 8
RO1l6 3 Contaminated zone (cm**3/g) 3 2.000E+02 3 2.000E+03 3 oo 3 DCNUCC(12)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 ? 2.000E+03 3 oo * DCNUCU(12,1)
RO16 3 Saturated zone (cm**3/g) 2 2.000E+02 * 2.000E+03 3 o= 3 DCNUCS(12)
RO1l6 2 Leach rate (/yr) * 0.000E+00 * 0.000E+00 3 3.419E-05 3 ALEACH (12)
RO1l6 2 Solubility constant > 0.000E+00 * 0.000E+00 ? not used 3 SOLUBK(12)

3 3 3 3 3
R016 * Distribution coefficients foxr Sr-90 2 8 8 8
RO1l6 ° Contaminated zone (cm**3/g) * 2.500E+01 * 3.000E+01 3 --- * DCNUCC(14)
RO16 * Unsaturated zone 1 (cm**3/g) ® 2.500E+01 * 3.000E+01 ? oL * DCNUCU(14,1)
RO16 3 Saturated zone (cm**3/g) > 2.500E+01 * 3.000E+01 * Sss 3 DCNUCS (14)
RO16 2 Leach rate (/yr) > 0.000E+00 * 0.000E+00 * 2.723E-04 * ALEACH(14)
RO1l6 2 Solubility constant 3 0.000E+00 * 0.000E+00 * not used ® SOLUBK(14)

3 3 3 3 3
RO16 * Distribution coefficients for daughter Ac-227 2 S 2 9
ROle 3 Contaminated zone (cm**3/g) * 2.000E+02 * 2.000E+01 ? - 3 DCNUCC( 1)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 * 2.000E+01 2 - * DCNUCU( 1,1)
RO1l6 3 Saturated zone (cm**3/g) > 2.000E+02 * 2.000E+01 ? oo 3 DCNUCS( 1)
ROle 2 Leach rate (/yr) > 0.000E+00 * 0.000E+0CO0 ? 3.419E-05 > ALEACH( 1)
ROl6 3 Solubility constant * 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 1)

3 3 3 3 3
R016 * Distribution coefficients for daughter Gd-152 2 2 2 3
RO16 *  Contaminated zone (cm**3/g) > 2.000E+02 3-1.000E+00 3 --- * DCNUCC{ 8)
RO1l6 2 Unsaturated zone 1 (cm**3/g) 3 2.000E+02 3-1.000E+00 3 oo * DCNUCU( 8,1)
RO16 *  Saturated zone (cm**3/g) 3 2.000E+02 *-1.000E+00 * - * DCNUCS{ 8)
RO16 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 3.419E-05 > ALEACH( 8)
RO16 *  Solubility constant 3 0.000E+00 * 0.000E+00 °* not used > SOLUBK( 8)
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12/15/2005
Cleanup Verification RESRAD Calculation

User

11:12

3

Page 9

Parameter Summary (continued)

3
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Rev. 0

Used by RESRAD

Parameter

RO16
RO16
ROLl6
RO16
RO16
ROl6

RO1l6
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO1l6
RO16
RO16

RO16
RO16
RO16
RO16
RO16
ROl6

RO17
RO17
RO17
RO17
RO17
RO17
RO17
RO17

L ¥ P )

W oW oW oW oW e oW

w

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Digtribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {cm**3/g)

Leach rate (/yx)
Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)
Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, external gamma

Pa-231

Ra-228

Th-228

Th-232

U-235

U-236

3
3
3
a
k)
2
3
3
E)
E)
E)
3
3
3
3
E)
a
a
3
3
a
3
3
]
3
]
3
3
3
3
3
3
3
3
3
a
3
3
3
3
3
3
3
3
a
3
)
3
a
3
3
3

OO NDNMDN oo NNDN O o NNDN o o NN [= 3N« EES IS | OO NNN

P NGO WEQ

-500E+01
.500E+01
-500E+01
-000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.000E+02
.000E+02
.000E+02
.000E+00
.000E+00

.000E+02
.000E+02
.000E+02
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.300E+03
.000E-04
.000E+01
.000E-01
.000E-01
.000E-01
.000E-01
.000E+00
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.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.C00E+01
.000E+01
-000E+00
.000E+00

-000E+04
.000E+04
.000E+04
.000E+00
-000E+00

.000E+04
.000E+04
-000E+04
.000E+00
.000E+00

.000E+01
-000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.400E+03
.000E-04
.000E+01
.000E-01
.000E-01
.000E-01
.500E-01
.000E+00

2.723E-04
not used

9.758E-05
not used

3.419E-05
not used

3.419E-05
not used

3.220E-03
not used

3.220E-03
not used

>0 shows circular AREA.

L

DCNUCC (10)
DCNUCU (10, 1)
(10)
ALEACH (10)
SOLUBK (10)

DCNUCC (15)
DCNUCU (15, 1)
DCNUCS (15)
ALEACH (15)
SOLUBK (15)

DCNUCC(16)
DCNUCU(16,1)
DCNUCS (16)
ALEACH(16)
SOLUBK (16)

DCNUCC (17)
DCNUCU(17,1)
DCNUCS (17)
ALEACH(17)
SOLUBK (17)

DCNUCC (18)
DCNUCU (18, 1)
DCNUCS (18)
ALEACH (18)
SOLUBK (18)

INHALR
MLINH
ED
SHF3
SHF1
FIND
FOTD
FS
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Site-Specific

Parameter

Radii of shape factor array (used if FS = -1):
Outer annular radius (m), ring :
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

WoOIoud WwN R

Fractions of annular areas within AREA:
Ring 1
Ring
Ring
Ring
Ring
Ring
Ring
Ring
Ring
Ring 10
Ring 11
Ring 12

WO U s WN

Fruits, vegetables and grain consumption (kg/yx)
Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate {(g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
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Parameter Summary (continued)

User

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

FNNOoORPWwWRENRE

.100E+02
.700E+00
.000E+02
.600E+01
.970E+01
.000E-01
.300E+01
.300E+02
.000E+00

not used

1
1
5

.000E+00
.000E+00
.000E-01

.800E+01
.500E+01
.000E+01
.600E+02
.000E-01
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Default

.000E+01
.071E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.732E-01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.600E+02
.400E+01
.200E+01
.300E+01
.400E+00
.000E-01
.650E+01
.100E+02
.000E+00
.000E+00
.000E+00
.000E+00
.000E-01

.800E+01
.500E+01
.000E+01
.600E+02
.000E-01

3

)
A
3
3
)
3
3
)
3
3
3
3
3
3
3
3
3
)
k)
3
)
a
3
3
E)
)
3
3
3
3
3
3
E
3
3
3
3
3
3
3
3
3
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Used by RESRAD

(If different from user input)

0.500E+00
0.100E+01
0.100E+01

3

L T v TP

Parameter

RAD_SHAPE( 1)
RAD_SHAPE( 2)
RAD_SHAPE( 3)
RAD_SHAPE( 4)
RAD_SHAPE( 5)
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD_SHAPE( 8)
RAD_SHAPE( 9)
RAD_SHAPE (10)
RAD_SHAPE (11)
RAD_SHAPE (12)

FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACA( 4)
FRACA( 5)
FRACA( 6)
FRACA( 7)
FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA (11)
FRACA(12)

DIET (1)
DIET (2)
DIET(3)
DIET (4)
DIET(5)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS
LWIe
LsI
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Site-Specific Parameter Summary (continued)
2 User 2 2 Used by RESRAD * Parameter
(If different from user input) 3

A

VoW oW Peow ow

3

RO19 Mass loading for foliar deposition (g/m**3) 3 1.000E-04 *® 1.000E-04 ? oo 3 MLFD
RO19 Depth of soil mixing layer (m) * 1.500E-01 ® 1.500E-01 °? oo > DM
RO19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 3 - * DROOT
R019 * Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00 ° o 3 FGWDW
RO19 * Household water fraction from ground water > not used * 1.000E+00 ° oo > FGWHH
RO19 * Livestock water fraction from ground water > 1.000E+00 * 1.000E+00 * oo 3 FGWLW
RO19 ? Irrigation fraction from ground water ® 1.000E+00 *® 1.000E+00 ° oo 3 FGWIR

3 3 3 3 3
R19B ? Wet weight crop yield for Non-Leafy (kg/m**2) * 7.000E-01 * 7.000E-01 3 --- 3 Yv(1l)
R19B * Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 * 1.500E+00 3 --- 2 YV(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * 1.100E+00 ? --- 3 YV (3)
R19B * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 3 --- 2 TE(1)
R19B * Growing Season for Leatfy (years) 3 2.500E-01 ® 2.500E-01 ? --- 3 TE(2)
R19B * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 3 --- 3 TE(3)
R19B * Translocation Factor for Non-Leafy > 1.000E-01 * 1.000E-01 ? —-- 3 TIV(1)
R19B * Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00 3 oo 3 TIV(2)
R19B * Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 2 Do 3 TIV(3)
R19B 3 Dry Foliar Interception Fraction for Non-Leafy * 2.500E-01 ® 2.500E-01 2 L * RDRY (1)
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 ®* 2.500E-01 3 poo 3 RDRY (2)
R19B * Dry Foliar Interception Fraction for Fodder 3.2.500E-01 * 2.500E-01 ? coo ' 3 RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy ?* 2.500E-01 ® 2.500E-01 2 coo 3 RWET (1)
R19B * Wet Foliar Interception Fraction for Leafy 3 2.500E-01 » 2.500E-01 @ L 3 RWET (2)
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 3 LR 3 RWET(3)
R19B ? Weathering Removal Constant for Vegetation > 2.000E+01 * 2.000E+01 32 LR * WLAM

3 3 3 3 3
Cl4 > C-12 concentration in water (g/cm**3) * 2.000E-05 ® 2.000E-05 * --- : C12WTR
Cl4 * C-12 concentration in contaminated soil (g/g) ? 3.000E-02 * 3.000E-02 3 --- 2 Ccl2cz
Cl4 * Fraction of vegetation carbon from soil 3 2.000E-02 ® 2.000E-02 3 --- 3 CSOIL
Cl4 ° Fraction of vegetation carbon from air 3 9.800E-01 ® 9.800E-01 * == 3 CAIR
Cl4 > C-14 evasion layer thickness in soil (m) 3> 3.000E-01 ® 3.000E-01 ? soo > DMC
Cl4 2 C-14 evasion flux rate from soil (1/sec) 3 7.000E-07 ® 7.000E-07 3 soo > EVSN
Cl4 2 C-12 evasion flux rate from soil (1/sec) 3 1.000E-10 ® 1.000E-10 ? so= > REVSN
Cl4 > Fraction of grain in beef cattle feed 3 8.000E-01 * 8.000E-01 3 oo > AVFG4
Cl4 * Fraction of grain in milk cow feed * 2.000E-01 ® 2.000E-01 ? S0 ® AVFGS
Cl4 * DCF correction factor for gaseous forms of Cl4 ® 8.894E+01 * 8.894E+01 ? soo 3 CO2F

3 3 3 3 3
STOR * Storage times of contaminated foodstuffs (days): ?* 8 8 2
STOR ° Fruits, non-leafy vegetables, and grain 3 1.400E+01 * 1.400E+01 * cos 3 STOR_T(1)
STOR * Leafy vegetables * 1.000E+00 * 1.000E+00 3 --- * STOR_T{2)
STOR *  Milk > 1.000E+00 * 1.000E+00 2 - * STOR_T(3)
STOR * Meat and poultry 3 2.000E+01 3 2.000E+01 3 --- * STOR_T(4)
STOR *  Fish 3 7.000E+00 * 7.000E+00 3 --- * STOR_T(5)
STOR * Crustacea and mollusks 3 7.000E+00 * 7.000E+00 3 oo ® STOR_T(6)
STOR *  Well water 3 1.000E+00 * 1.000E+00 3 - * STOR_T(7)
STOR * Surface water > 1.000E+00 * 1.000E+00 3 soo 3 STOR_T(8)
STOR 3 Livestock fodder 3 4.500E+01 ® 4.500E+01 * === 3 STOR_T(9)

3 3 3 3 3
R021 * Thickness of building foundation (m) ®* not used * 1.500E-01 3 - * FLOOR1
R021 * Bulk density of building foundation (g/cm**3) > not used °* 2.400E+00 3 oo 3 DENSFL
R021 * Total porosity of the cover material * not used * 4.000E-01 3 s=o 3 TPCV
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Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation

Diffusion coefficient for radon gas

in cover

material

in foundation material

in contaminated zone soil
Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)

Height of the building

(room) (m)

Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

Number of graphical time points
Maximum number of integration points for dose
Maximum number of integration points for risk

external gamma

inhalation (w/o radon)

plant ingestion

meat ingestion
milk ingestion
aquatic foods
drinking water
soil ingestion
radon

peak pathway doses

IIIIIIIIITIIITIIITIIIIIIIITIIITIIIIINIIIIIIIIIIIIIIIII

(m/sec) :

active
active
active
active
active
active
active
active

suppressed

Parameter Summary

12/15/2005

11:12

User

not
not
not
not
not
not
not
not
not
not
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.C00E-01
.000E-02
.000E-02

.000E-06
.000E-07
.000E-06
.000E+00
.000E-01
.500E+00
.000E+00
.000E+00
.500E-01
.500E-01

(continued)
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)
A
E)
E)
E)
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Used by RESRAD
(If different from user input)

Parameter

PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FATI
DMFL
EMANA (1)
EMANA (2)

NPTS
LYMAX
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File : 116-K-2_Deep_Zone_West .RAD

Co:
Area: 37742.00 square meters C-14 1.440E+00
Thickness: 7.30 meters Co-60 4.230E+00
Cover Depth: 4.60 meters Cs-137 1.170E+02
Eu-152 7.600E+01
Eu-154 7.200E+00
Ni-63 6.500E+02
Pu-239 3.800E+00
Pu-240 9.000E-01
Sr-90 6.300E+00
0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum-M(t) Fraction of Basic Dose Limit Received at Time (t)
ARAARRARARAAARAARARAARAR A AARARARARRRARARARRRAARARARR AR R
t (years): 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.700E-22 1.528E-22 1.239E-22 4.607E-23 1.168E-23 3.063E-06 3.257E-04 7.340E-04
M(t): 1.133E-23 1.019E-23 8.257E-24 3.071E-24 7.789E-25 2.042E-07 2.172E-05 4.893E-05
OMaximum TDOSE(t): 7.340E-04 mrem/yr at t = 1.000E+03 years
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_Zone_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Milk Soil
Radio- AARARARARARAAAAA AAAAAARAAARRAAAA ARAAAKRANKAAKKAX ARAAAAAAAAAAAAAR ARAAKARRARARKAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. fract. mrem/yr fract. mrem/yr fract.

. e sl AARAAR AAAARAAAA AAAAAA AARAAARAA 2 AXARAXRAA HAARAA (AAAAAAAA HEKAAK

c-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 1.395E-22 0.8207 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 8.532E-27 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-152 2.177E-23 0.1281 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Eu-154 8.706E-24 0.0512 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000- 0.000E+00 0.0000 0.000E+00 0.0000

Pu-239 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sr-90 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

fittttt frififfts fifift fifffffft frfftt fftftffsf tfffff fffffffff ffffft Lfffffftt fifftt fffffffft ffffff ffffffffs fffff

Total 1.700E-22 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

AARARAARARRA ARRARKARKARARRAA AAAKARRKARRRARRR AAARAAARARARAARARR ARRAAAARKARARRAK ARARKARAKAARAAAAR ARAAARAARAARAARAR

£ fr. r fr o mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

L AA A Al AR ARARRE AARRKARAR RARARRA AARARRAAR ARAAAR ARARKAARK ARARAR ARAARKARE ARAAKA

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.395E-22 0.8207

Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.532E-27 0.0001

Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.C00E+00 0.0000 2.177E-23 0.1281

Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.706E-24 0.0512

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

00 A e 1 v e 0 1 1 1 e 1 o e i . . . 0 0 O . . o O . 10 e 9

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.700E-22 1.0000

0*Sum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_Zone_West .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk
Radio- ARARARKARRRARARR ARARARARARARARAR AAAAARAARRARAARA ARARAARARARAAAAR ARARAARARAAAARAR ARKARARARARARARR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARKARRE RARRARRAA RKARKAR ARARKARRA ARARAA AARAAARAR ARRKAA ARRKARARA RKAARAR ARARARAAR AAKAAR ARAARAARA AKARKA
Cc-14 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 1.238E-22 0.8097 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 8.455E-27 0.0001 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 2.093E-23 0.1369 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 8.145E-24 0.0533 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000
fitffff iiiiiiiii ifiiii frtffftfs fiffff fffffffff fiffses fiifiiiii tffftf iiIiiiiiI fiffff ffftfffff ffffif
Total 1.528E-22 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Radon

Meat Milk

AV

A
.0000 0.000E+00

0.000E+00 0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

B 100 o 00 o e 001 o o 1 o e 0 o 1 1 e 2

Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00CO0E+00 0.0000 0.000E+00 0.0000
0*sum of all water independent and dependent pathways.
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e

mrem/yxr

ARARRARAR

[=N=Nele NN NN

I

.000E+00
.000E+00
.000E+00
.000E+00
-000E+00
.000E+00
.000E+00
.000E+00
-000E+00

ITIITIIX

0.000E+00 0.0000

All pathways*

ARARRRARARARRARAA
fract.
i AARAKA
.000E+00 0.0000
.238E-22 0.8097
.455E-27 0.0001
.093E-23 0.1369
.145E-24 0.0533
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
fitfffts fffffs
.528E-22 1.0000

PHOOOO®N®KO



1RESRAD,
Summary

File

o o

Radio-
Nuclide

c-14
Co-60
Cs-137
Eu-152
BEu-154
Ni-63
Pu-239
Pu-240
Sr-90
ffffftf
Total

o

Radio-
Nuclide
RRAREAR
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
ftfftfsf
Total
0*Sum of

Version 6.3

T« Limit

0.5 year
116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Deep_Zone_West.RAD

12/15/2005

Total Dose Contributions TDOSE(i,p,t)

mrem/yr
PR, Frearee)

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

0.000E+00 0.0000
9.737E-23 0.7862
8.305E-27 0.0001
1.934E-23 0.1562
7.131E-24 0.0576
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 0 e
1.239E-22 1.0000
Water
AARARARARRKARARRR
nrem/yr fract.
AARARARAR ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 e e
0.000E+00 0.0000

all water

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

fffffifisf

11:12

As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways

IIIIIT
0.000E+00 0.0000

mrem/yr

AARRRRAKA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

JEIRIEICIRICAEITAT

fract.

AAAAAA

HOOOOOOOOO

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
-0000

1iftsf

0.000E+00 0.0000

mrem/yr fract.
ARARRARAR KAARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffffft fifffsf
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Fish

mrem/yr
AARARARAR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
tifffffes

coocooocoooo0oo

fract.
AARALA
.0000

0
0.0000
0.0000
0.0000
0.
0
0
0
0

0000

.0000
.0000
.0000

0000

fitfif
0.000E+00 0.0000

Radon

mrem/yr
ARARARARA
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
tiffftfft
0.000E+00

cooooooo0o

independent and dependent pathways.

fract.
e
.0000
.0000
.0000

0
0
0
0.
0
0
0
0

0000
-0000
.0000
-0000
.0000

0.0000

b
0

tffff
0000

Plant

mrem/yr fract.
ARRARARAR ARRAKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tifffffff fiffes
0.000E+00 0.0000

C-92
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for Individual Radionuclides

16

(i) and
3.000E+00 years

(Inhalation excludes radon)

Mea
mrem/yr fract.
ARRRARRAR ARAZRR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 0 e O 0
0.000E+00 0.0000

(i) and
3.000E+00 years

Meat
AAAAAAAAAAAAAAAA
mrem/yr fract.
ARRRRRARR RARRAX
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifftffrs ffffff
0.000E+00 0.0000

Pathways

mrem/yr
BRRARARRR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
fiffttfft

coooooooo

CVP-2006-00001

Rev. 0

(p)

fr
o
.0000
.0000
.0000

0
0
0
0.
0
(]
0
0

0
it

Milk

act

0000

.0000
.0000
.0000
.0000
.0000

ffff

0.000E+00 0.0000

Pathways (p)

Milk
ARRAARRARRARRARR
mrem/yr fract.
RARARARRR KAKRAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffffff fiffis

0.000E+00 0.0000

Soil
AAAAARAAAAAAAAE
mrem/yr fract

ARARARARA KAKA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffft f1111s
0.000E+00 0.0000

AAAAAAAAAAAAAAAA
mrem/yr fract.
KEXAKARAA AKRAAR
0.000E+00 0.0000
9.737E-23 0.7862
8.305E-27 0.0001
1.934E-23 0.1562
7.131E-24 0.0576
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 0 e e e
1.239E-22 1.0000
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_zone_West .RAD

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+01 years
Water Independent Pathways (Inhalation excludes radon)

AKX

mrem/yr fract mrem/yr fract. mrem/yr mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARKALL i RPRRATAR  RERRER (5 ARAAAA A b RARARA KARAAAAAA RARAAA AAARARAAA AARAAA
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 2.936E-23 0.6372 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 7.591E-27 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 1.304E-23 0.2830 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 3.667E-24 0.0796 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
i 5 0 0 0 e 1 0 0 0 s 5 A 1 0 s e e 5 0 1 0 S 1 e e s O e e e 0 e o 0 e
Total 4.607E-23 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+0l1 years

0 Water Dependent Pathways
0 Watexr Fish Radon Plant Meat Milk All Pathways™*
Radio- AARRAARRARAAARARA AAAARAAARRARARAR AARARKARAARARARR AARARRARAARARARA ARARARRARARARARR ARAARARARRARARAR ARARRARAKARRAKXR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RARRARA ARARAKAKA RARRRR RAKARARAK KAKREK ARARARRAR KAKRRK ARRARARAA RRARAR AREAREKARAR ARRARR ARARARRARA ARARAX
c-14 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 O0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.936E-23 0.6372
Cs-137 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.591E-27 0.0002
Eu-152 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.304E-23 0.2830
Eu-154 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 O0.000E+00 0.0000 3.667E-24 0.0796
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fifffff tffffffef fiffff fffffffft ffffff fffffffff fEffFF fffffffff fEff8F fifffffff fEffff fffffffff frffff fEfffffif ffffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.607E-23 1.0000

0*Sum of all water independent and dependent pathways.

C-93



CVP-2006-00001

Rev. 0
1RESRAD, Version 6.3 T« Limit = 0.5 year 12/15/2005 11:12 Page 18
Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_Zone_West .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground . Inhalation
Radio- ARARAAARAAAARAAAR ARRRAAAARARARAARK
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAARER RAAARAARA ARARAA ARARRARAR AAKARA AARRARARA ARAAAR AAAKARRAR KAARRR ARKARARAA AARARA AARAKAAKA RARAAR ARKARERAX AAKAAX
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 3.824E~24 0.3273 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 L 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 6.515E-27 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Eu-152 6.669E-24 0.5708 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 1.184E-24 0.1013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 .000E+00 0.0000 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
fiftttt iﬁﬁﬁﬁ tiffft fffffffrs fiffff fffffffff ffffff ffffffffs ffffff fffffffff ffffff Lffffffff ffffff ffffftfff fiffff
Total 1.168E-23 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat
Radio- e s s s s st e s g s w s s s a s RAARK ARAAAAAAAAAAAAAA AAAAAAAAAARAARAZ
i fr o nmrem/yr fract. mrem/yr fract.
\ AARAAR ARARRARARR AAKARR AARARARAR RARRAX
Cc-14 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000 O.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.824E-24 0.3273
Cs~137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.515E-27 0.0006
Eu-152 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.669E-24 0.5708
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.184E-24 0.1013
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
Pu-240 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0v000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
fifftft fffffffff ffffff fffffffff ffffff Sfffffffst fffffsf ﬁﬁiﬁﬁ ffffft fffffffff fiffff fffffffff ffffff fffffffft ffifff
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.168E-23 1.0000

0*Sum of all water independent and dependent pathways.

C-94
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Summary
File

0

Radio-

c-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
fifffff
Total

IIIXIII
Total
0*Sum of

T« Limit = 0.5 year

12/15/2005

11:12 Page

19

116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Deep_Zone_West.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat
RARARARARRARARRAR AARAARARAARRARAR AARRRAARARARARAR AARAARARARARAARAR ARRARARRARAARARA
mrem/yr fract. mrem/yr fract. mrem/yr mrem/yr fract.
BAARARARA ARARAR AAKAKARAR RAARAX AAAKARARR AR ARRAKARRR AARAKA
0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.000 0.000E+00 0.0000 0.000E+00 0.0000
8.664E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
3.472E-27 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000
4.220E-25 0.0000 0.0CO0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000
1.126E-26 0.0000 0.0C0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0CO0E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 ©.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
5 1 10 o e 1 0 o e e e 0 O 0 o A i o e i
4.376E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

0
0
0
0
0
0
3
2
0

it
2.
al

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.204E-07
.296E-06
.000E+00

fftffff
616E-06
1 water

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways
Plant

0.0000 0.000E+00 0.0000 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
0.1046 2.588E-09 0.0008 0.000E+00
0.7497 1.854E-08 0.0061 0.000E+00
0.0000 0.000E+00 0.0000 0.000E+00
fiffif fifffffif ffffff LIfffffif
0.8544 2.113E-08 0.0069 0.000E+00

independent and dependent pathways.

He

.0000
.0000
.0000
.0000
.0000
.0000
.0000
0000
.0000
i1t
.0000

1.000E+02 years

Meat

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.527E-08 0.0115
2.527E-07 0.0825
0.000E+00 0.0000
fifffftff fIff1f
2.880E-07 0.0940

C-95

-000E+00
.000E+00
-000E+00
-000E+00
-000E+00
.000E+00
-748E-09
.955E-08
-000E+00
tiffffies
2.230E-08

orNOOOOOO

0.0073

CVP-2006-00001
Rev. 0

Pathways (p)

Milk
AARRAARARRKARARAR
mrem/yr fract.
ARRRRARAR ARAARA
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
tifffffff frffff fffffffff fffffsf
0.000E+00 0.0000 0.000E+00 0.0000
Pathways (p)

Milk All Pathways*
ARAARARAARRARARR ARARARRARKRRRARA

m/

r

£ r

0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 8.664E-28 0.0000
0.000E+00 0.0000 3.472E-27 0.0000
0.000E+00 0.0000 4.220E-25 0.0000
0.000E+00 0.0000 1.126E-26 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
1.403E-08 0.0046 3.750E-07 0.1225
1.006E-07 0.0328 2.687E-06 0.8775
0.000E+00 0.0000 0.000E+00 0.0000
tifffffff fEffff fffffffff fiffff
1.146E-07 0.0374 3.063E-06 1.0000



1RESRAD,
Summary

File

Radio-
Nuclide
ARRRRAR
c-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Tifffft
Total

c-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
ffffftf
Total
0*Sum of

CVP-2006-00001

Rev. 0
Version 6.3 T« Limit = 0.5 year 12/15/2005 11:12 Page 20
116-X-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Deep_Zone_West.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
RRARRAAKARKARRAR KARRKRARRKARRAARAR ARAARKARRARKAARRR AAAAKARARARARAAR AARARRAARARARRAAA ARARRAAARAARAARR AARKAARARKARRARA
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARRAR ARARAR AARARARAR ARAKAR ARARKRARRA ARRKAR AARRAARAR ARAAAR ARARARAARR ARAARR ARKAARAKA ARAAAA ARKARKARK ARARER
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.749E-28 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 0.000E+00 0.0000
1.143E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0C00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 -'0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000
tifffffit fifffs fffffffff fLffff fffffffft frffff fffffffff fiffff Lffffffft ffffff fiIfiIIii tiffft fifffffft fifffs
6.891E-28 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Watexr Fish Radon Plant Meat Milk All Pathways*
RARAAAKARARAAAAA AARAARAAARRAAAAA AAARAAAARAAAAAAA RREREEREERERRRR  BARERENEARARRARR  RARRARAEROREAAREE  Ree S Rm e G e o o

£

A

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.749E-28 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.143E-28 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.446E-05 0.1058 2.802E-07 0.0009 0.000E+00 0.0000 3.810E-06 0.0117 3.286E-07 0.0010 1.515E-06 0.0046 4.040E-05 0.1240
2.435E-04 0.7477 1.971E-06 0.0061 0.000E+00 0.0000 2.692E-05 0.0826 2.117E-06 0.0065 1.079E-05 0.0331 2.853E-04 0.8760
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
55255 o o e e o o o o 1 . o0 . O
2.780E-04 0.8535 2.251E-06 0.0069 0.000E+00 0.0000 3.073E-05 0.0943 2.445E-06 0.0075 1.230E-05 0.0378 3.257E-04 1.0000

all water independent and dependent pathways.
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T« Limit = 0.5 year
116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Deep_Zone_West .RAD

12/15/2005

11:12

21

CVP-2006-00001

Rev. 0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways

mrem/yr fract.
ARARARARR RARAKR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

.000E+00 0.0000

iii:iixii fiffff
0.000E+00 0.0000

mrem/yr fract.
- Sl
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 e e
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

Summary

File

0

0

Radio-

Nuclide mrem/yr fract.
ARARARE AAKARARAK RAKRAA
Cc-14 0.000E+00 0.0000
Co-60 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000
Pu-240 4.392E-30 0.0000
Sr-90 0.000E+00 0.0000
tftffff fiffeffff f1efff
Total 4.392E-30 0.0000
0

0

0 Water
Radio- ARRARARAXARRARAR
Nuclide mrem/yr £fract.
AARARRR ARRAARARR RKAKKRX
Cc-14 0.000E+00 0.0000
Co-60 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu-152 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000
Pu-239 8.353E-05 0.1138
Pu-240 5.427E-04 0.7394
Sr-90 0.000E+00 0.0000
tttffff fffffifis fifiis
Total 6.262E-04 0.8532

0*Sum of all water

independent and dependent

Fish
ARRAARARAARARRAR
mrem/yr fract
AARRARARR RARKAX
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
7.002E-07 0.0010
4.392E-06 0.0060
0.000E+00 0.0000

tifffffdif fiffif
5.092E-06 0.0069

Radon

AAAAAAAAAAAAAAAA
mrem/yr fract.
ARARARAAA ARAZAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
frfffffff fffffs
0.000E+00 0.0000
pathways.

mrem/yr
AARAAAAAA AAAAAA
0.000E+00
0.000E+00
0.000E+00
0.
0
0
0
0

000E+00

.000E+00
-000E+00
.000E+00
.000E+00
0.

000E+00

fiffffffst

0.

uwoooooo

h O

000E+00

mrem/yr
TR T BT G
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.237E-06
.999E-05

.000E+00

feffftifsf

6.

923E-05

C-97

OH\OOOOOOOOO

'J|H~OW>I—'OOOOOO

mrem/yr
ARRARRARR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
if

.0

ITITIII
00E+00

for Individual Radionuclides

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways
Plant

1.000E+03 years
(Inhalation excludes radon)

(i) and
1.000E+03 years

Meat.

mrem/yr
ARARREARR
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.165E-06
.720E-06
.000E+00

tfffftts

fract.
ARARRA
.0000
.0000
.0000
.0000
.0000
.0000
.0016
.0064
.0000

.885E-06 0.0080

mrem/yr £ract.
ARRARARRA ARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffffis ffffsf
0.000E+00 0.0000

Pathways (p)

Milk
s e xR B 5
mrem/yr
RRSARR  BRaREe

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
3.512E-06 0.0048
2.405E-05 0.0328
0.000E+00 0.0000
tiffffftt fiffif
2.756E-05 0.0375

mrem/yr fract.
ARARARARA AEARRA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0 0 0 O e
0.000E+00 0.0000

All Pathways*

mrem/yr fract.
ARAKAAARA ARARKA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
9.815E-05 0.1337
6.358E-04 0.8663
0.000E+00 0.0000
tfffffifs fiftft
1

7.340E-04
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116~K-2_Deep_Zone_West.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)
(i) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 }5000E+03

NRRRRAR o 5 w %

C-14 C-14 1.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0Co-60 Co-60 1.000E+00 3.298E-23 2.926E-23 2.302E-23 6.941E-24 9.041E-25 2.048E-28 7.899E-39 0.000E+00
0Cs-137 Cs-137 1.000E+00 7.292E-29 7.227E-29 7.098E-29 6.488E-29 5.568E-29 2.967E-29 4.913E-30 9.077E-33
0Eu-152 Eu-152 7.208E-01 2.065E-25 1.985E-25 1.834E-25 1.237E-25 6.325E-26 4.002E-27 1.504E-30 1.546E-42
0Eu-152 Eu-152 2.792E-01 7.997E-26 7.688E-26 7.105E-26 4.790E-26 2.450E-26 1.550E-27 5.824E-31 5.998E-43

Eu-152 Gd-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+C0 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Eu-152 &DSR(3j) 7.997E-26 7.688E-26 7.105E-26 4.790E-26 2.450E-26 1.550E-27 5.824E-31 5.998E-43
0Eu-154 . Eu-154 1.000E+00 1.209E-24 1.131E-24 9.904E-25 5.093E-25 1.645E-25 1.564E-27 2.619E-33 0.000E+00
ONi-63 Ni-63 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OPu-239 Pu-239 1.000E+00 5.605E-45 5.605E-45 5.605E-45 7.006E-45 9.809E-45 4.204E-44 2.430E-42 3.330E-36

Pu-239 U-235 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.865E-08 1.054E-05 2.442E-05

Pu-239 Pa-231 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.585E-11 7.969E-08 1.217E-06

Pu-239 Ac-227 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.487E-13 9.167E-09 1.878E-07

Pu-239 &DSR(3j) 5.605E-45 5.605E-45 5.605E-45 7.006E-45 9.809E-45 $.869E-08 1.063E-05 2.583E-05
0Pu-240 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Pu-240 U-236 1.000E+00C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.986E-06 3.170E-04 7.065E-04

Pu-240 Th-232 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.510E-16 1.595E-13 2.391E-12

Pu-240 Ra-228 1.000E+00 0.000E+00 2.803E-45 1.962E-44 9.543E-43 9.515E-42 1.306E-16 2.291E-13 3.723E-12

Pu-240 Th-228 1.000E+00 1.065E-43 3.087E-42 6.710E-41 7.620E-39 9.708E-38 2.096E-17 4.184E-14 6.996E-13

Pu-240 &DSR(J) 1.065E-43 3.090E-42 6.712E-41 7.621E-39 9.709E-38 2.986E-06 3.170E-04 7.065E-04
0Sr-90 Sr-90 1.000E+00 1.660E-38 1.650E-38 1.630E-38 1.534E-38 1.384E-38 9.043E-39 2.683E-39 3.816E-41

ITIITIf IITITIT IIiiiiis ITTITTIIT ITTITTIITT TIIITTITT TTITET97T IITITITLT TITITTIIT ITITITIT TITT71i11

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.
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Summary
File

ONuclide
S
AADAAAAA
Cc-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90

Ifiriis

116-K-2 Trench (West End)

T« Limit

0.

5 year

12/15/

2005 11:12 Page 23

Cleanup Verification RESRAD Calculation

116-K-2_Deep_Zone_West .RAD

t= 0.000E+00
ARARRARRA
*4.454E+12
*1.131E+15
*8.701E+13
*1.765E+14
*2.639E+14
*5.916E+13
*6.212E+10
*2.277E+11

IIIIIITIII

1

AAAAAAARA
*4,
i,

I

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit

.000E+00

454E+12
131E+15
.701E+13
.765E+14
.639E+14
.916E+13
.212E+10
.277E+11

IIIITIIII

*At specific activity limit

ONuclide
AL

C-14
Co-60
Cs-137
Eu-152
Eu-154
Ni-63
Pu-239
Pu-240
Sr-90
1117111

Initial tmin

. Jlpci/fg) o (years)

AAAAAAAN AAAAAAAAA AAAAAAAAAAAAAAAA
1.440E+00 0.000E+00
4.230E+00 0.000E+00
1.170E+02 0.000E+00
7.600E+01 0.000E+00
7.200E+00 0.000E+00
6.500E+02 0.000E+00
3.800E+00 1.000E+03
9.000E-01 1.000E+03
6.300E+00 0.000E+00

3

.000E+00

AAAAAAARA

*4

@il g
*8.
&7 o
980
8,
9@,
*2.

.454E+12
131E+15
701E+13
765E+14
639E+14
916E+13
212E+10
277E+11

1.300E+01

ARARRRAAR
*4.454E+12
*1.131E+15
*8.701E+13
*1.765E+14
*2.639E+14
*5.916E+13
*6.212E+10
*2.277E+11

IIIIIIIII

= 1.500E+01 mrem/yr

3.000E+01 1.000E+02

AAAAAARAA AARAAAMAA

*4.454E+12 *4.454E+12
*1.131E+15 *1.131E+15
*8.701E+13 *8.701E+13
*1.765E+14 *1.765E+14
*2.639E+14 *2.639E+14
*5.916E+13 *5.916E+13
*6.212E+10 1.520E+08
*2.277E+11 5.023E+06
*1.365E+14 *1.365E+14

IITIIIIII IIITIITIIII

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose
DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

IIIIIIIII IIIIIIIIIIIIIIII

*At specific activity limit

AAAAAAAAA
.000E+00
.298E-23
.292E-29
.864E-25
.209E-24
.000E+00
.583E-05
.065E-04
.000E+00

IIIIIIII

ONNORNIWO

b

= 1.000E+03

(pCi/g)
AAAAARARA
*4 . 454E+12
*1.131E+15
*8.701E+13
*1.765E+14
*2.639E+14
*5.916E+13
5.808E+05
2.123E+04
*1.365E+14

IITITIIII

years

U eve: o
BARARAAAA AAAARARAR
0.000E+00 *4.454E+12
0.000E+00 *1.131E+15
0.000E+00 *8.701E+13
0.000E+00 *1.765E+14
0.000E+00 *2.639E+14
0.000E+00 *5.916E+13
2.583E-05 5.808E+05
7.065E-04 2.123E+04
0.000E+00 *1.365E+14
IIIITIIIT ITIETII11
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AAAAAAAND
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*2.
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.411E+06
.731E+04
.365E+14

454E+12
131E+15
701E+13
765E+14
639E+14
916E+13
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1RESRAD,
Summary
File

ONuclide
s id)o
ADAAAARAA
C-14

0Co-60

0Cs-137
0Eu-152
Eu-152
Eu-152
0Gd-152

OEu-154

ONi-63

OPu-239

0U-235

O0Pa-231

OAc-227

0Pu-240

0U-236
0Th-232

ORa-228

0Th-228

0Sr-90

BRF (1)

Version 6.3 T« Limit = 0.5 year 12/15/2005 11:12 Page 24
116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
: 116-K-2_Deep_Zone_West .RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Parent BRF (i) DOSE(j,t), mrem/yr
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01
ARARRRA AAARAAARR ARRARAARA AARAAARAA AAARAAARR ARARARAAA AAARAARAR
C-14 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Co-60 1.000E+00 1.395E-22 1.238E-22 9.737E-23 2.936E-23 3.824E-24
Cs-137 1.000E+00 8.532E-27 8.455E-27 8.305E-27 7.591E-27 6.515E-27
Eu-152 7.208E-01 1.569E-23 1.508E-23 1.394E-23 9.398E-24 4.807E-24
Eu-152 2.792E-01 6.078E-24 5.843E-24 5.400E-24 3.640E-24 1.862E-24
ADOSE (3) 2.177E-23 2.093E-23 1.934E-23 1.304E-23 6.669E-24
Eu-152 2.792E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Eu-154 1.000E+00 8.706E-24 8.145E-24 7.131E-24 3.667E-24 1.184E-24
Ni-63 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Sr-90 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Iffifif fififiiii TIT7IT117 IITEIIITI ITTTITITT TTITITLIT TITIIIIIL

is the branch fraction of the parent nuclide.

C-100

1.000E+02
AARAAAAAAR
0.000E+00
8.664E-28
3.472E-27
3.042E-25
1.178E-25
4.220E-25
0.000E+00
1.126E-26
0.000E+00
0.000E+00
3.749E-07
1.742E-10
3.605E-12
0.000E+00
2.687E-06
1.359E-16
1.175E-16
1.887E-17
0
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3.000E+02
ARAARARAAA
0.000E+00
0.000E+00
5.749E-28
1.143E-28
0.000E+00
1.143E-28
0.000E+00
0.000E+00
0.000E+00
0.000E+00
4.006E~-05
3.028E-07
3.483E-08
0.000E+00
2.853E-04
1.436E-13
2.062E-13
3.766E-14
0
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1.000E+03
AAAAARAAA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
9.281E-05
4.626E-06
7.138E-07
0.000E+00
6.358E-04
2.152E-12
3.351E-12
6.297E-13
0
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Deep_Zone_West .RAD
Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

ONuclide Parent  BRF (i) S(j.,t), pCi/g
(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

aQ RARRAGR RARARAIARSK 2

C-14 C-14 1.000E+00 1.440E+00 1.440E+00 1.439E+00 1.437E+00 1.433E+00 1.418E+00 1.375E+00 1.233E+00
0Co-60 Co-60 1.000E+00 4.230E+00 3.708E+00 2.850E+00 7.641E-01 8.152E-02 8.116E-06 2.988E-17 0.000E+00
0Cs-137 Cs-137 1.000E+00 1.170E+02 1.143E+02 1.091E+02 8.649E+01 5.826E+01 1.145E+01 1.097E-01 9.431E-09
0Eu-152 Eu-152 7.208E-01 5.478E+01 5.200E+01 4.686E+01 2.785E+01 1.150E+01 3.012E-01 9.106E-06 1.383E-21

Eu-152 Eu-152 2.792E-01 2.122E+01 2.014E+01 1.815E+01 1.079E+01 4.454E+00 1.167E-01 3.527E-06 5.358E-22

Eu-152 &S(j): 7.600E+01 7.215E+01 6.502E+01 3.864E+01 1.595E+01 4.179E-01 1.263E-05 1.919E-21
0Gd-152 Eu-152 2.792E-01 0.000E+00 1.327E-13 3.782E-13 1.286E-12 2.067E-12 2.596E-12 2.592E-12 2.531E-12
0Eu-154 Eu-154 1.000E+00 7.200E+00 6.654E+00 5.684E+00 2.585E+00 6.771E-01 2.723E-03 3.895E-10 4.311E-34
ONi-63 Ni-63 1.000E+00 6.500E+02 6.452E+02 6.356E+02 5.900E+02 5.199E+02 3.087E+02 6.960E+01 3.789E-01
0Pu-239 Pu-239 1.000E+00 3.800E+00 3.800E+00 3.799E+00 3.797E+00 3.793E+00 3.776E+00 3.729E+00 3.568E+00
0U-235 Pu-239 1.000E+00 0.000E+00 3.736E-09 1.117E-08 4.763E-08 1.069E-07 3.189E-07 7.121E-07 1.066E-06
0Pa-231 Pu-239 1.000E+00 0.000E+00 3.955E-14 3.551E-13 6.588E-12 3.439E-11 3.523E-10 2.548E-09 1.499E-08
0Ac-227 Pu-239 1.000E+00 0.000E+00 4.164E-16 1.105E-14 8.250E-13 8.829E-12 2.012E-10 2.125E-09 1.440E-08
0Pu-240 Pu-240 1.000E+00 5.000E-01 8.999E-01 8.996E-01 8.984E-01 8.962E-01 8.875E-01 8.629E-01 7.822E-01
0U-236 Pu-240 1.000E+00 0.000E+00 2.660E-08 7.953E-08 3.389E-07 7.603E-07 2.261E-06 5.002E-06 7.173E-06
0Th-232 Pu-240 1.000E+00 0.000E+00 6.565E-19 5.895E-18 1.094E-16 5.719E-16 5.885E-15 4.312E-14 2.672E-13
ORa-228 Pu-240 1.000E+00 '0.000E+00 2.561E-20 6.512E-19 4.041E-17 3.423E-16 5.024E-15 4.109E-14 2.641E-13
0Th-228 Pu-240 1.000E+00 0.000E+00 2.174E-21 1.468E-19 2.422E-17 2.749E-16 4.745E-15 4.042E-14 2.632E-13
0Sr-90 Sr-90 1.000E+00 6.300E+00 6.150E+00 5.861E+00 4.607E+00 3.060E+00 5.672E-01 4.598E-03 2.205E-10

ITITITT TITfFey fifiziiiz IITITTEIT ITIIFTIIL7 TITITITIT IITIT7I77 ITT7717F17 fIff1ifif Ififfififr fifrfffil

BRF (i) is the branch fraction of the parent nuclide.

ORESCALC.EXE execution time = 2.30 seconds
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

¢} ? > Current 3 ®> Parameter
Menu 2 Parameter o Value > Default ° Name
B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 2 3
B-1 * Eu-152 * 2.210E-04 * 2.210E-04 ® DCF2( 1)
B-1 * Gd-152 3 2.430E-01 * 2.430E-01 * DCF2( 3)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 B 8
D-1 * Eu-152 3 6.480E-06 ® 6.480E-06 * DCF3( 1)
D-1 * Gd-152 2 1.610E-04 * 1.610E-04 * DCF3( 3)

3 3 3 3
D-34 * Food transfer factors: 3 3 3
D-34 * Eu-152 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 3 RTF( 1,1)
D-34 * Eu-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03 3 RTF( 1,2)
D-34 * Eu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 3 2.000E-05 3 RTF( 1,3)
D_34 3 3 3 3
D-34 * Gd-152 , pPlant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RTF( 3,1)
D-34 ? Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E-03 3 2.000E-03 * RTF( 3,2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-05 * 2.000E-05 * RTF( 3,3)

3 3 3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg: 2 B &
D-5 3 Eu-152 , fish 3 5.000E+01 3 5.000E+01 * BIOFAC( 1,1)
D-5 * Eu-152 , crustacea and mollusks * 1.000E+03 * 1.000E+03 * BIOFAC( 1,2)
D_S 3 3 3 3 #
D-5 * Gd-152 , fish 2 2.500E+01 * 2.500E+01 * BIOFAC( 3,1)
D-5 * Gd-152 , crustacea and mollusks 2 1.000E+03 * 1.000E+03 * BIOFAC( 3,2)
TP T rrrrr I I T I I I I I I I It i r It It e I T IIIITITIIILITITITIILITITIIITIITIITIIIE
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West.RAD
Site-Specific Parameter Summary
0 2 User 3 2 Used by RESRAD * Parameter

Parameter

3
Area of contaminated zone (m**2) > 8.676E+03 * 1.000E+04 * AREA

RO11 Thickness of contaminated zone (m) > 4.600E+00 * 2.000E+00 * oo *> THICKO
RO11 Length parallel to aquifer flow (m) > 1.220E+02 * 1.000E+02 3 --- LCZPAQ
RO11 * Basic radiation dose limit (mrem/yr) 3 1.500E+01 * 2.500E+01 3 a e * BRDL
RO11l * Time since placement of material (yr) > 0.000E+00 * 0.000E+00 ? oo 3 TI
R011 ® Times for calculations (yr) * 1.000E+00 * 1.000E+00 3 oo 2 T( 2)
RO11 ®* Times for calculations (yr) > 3.000E+00 * 3.000E+00 3 = 2 T( 3)
RO11 * Times for calculations (yr) * 1.300E+01 * 1.000E+01 3 === 3 T( 4)
RO11 * Times for calculations (yr) 3 3.000E+01 * 3.000E+01 3 e 2 T( 5)
RO11 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 3 --- *T{ 6)
RO11 * Times for calculations (yr) 3 3.000E+02 * 3.000E+02 3 oo 2 T( 7)
RO11 * Times for calculations (yr) > 1.000E+03 * 1.000E+03 * oo 3 T( 8)
RO11l * Times for calculations (yr) > not used 3 0.000E+00 ? coo 2 T( 9)
RO11l * Times for calculations (yr) > not used °* 0.000E+00 ? o= 3 T(10)

3 3 3 3 3
R012 ? Initial principal radionuclide (pCi/g): Eu-152 3 1.700E-01 * 0.000E+00 ? coo 3.81( 1)
RO12 * Concentration in groundwater (pCi/L): Eu-152 ° not used * 0.000E+00 3 coo 2 W1( 1)

3 3 3 3 3
RO13 * Cover depth (m) * 0.000E+00 * 0.000E+00 ? --- * COVERO
R013 * Density of cover material (g/cm**3) > not used * 1.500E+00 °? oo > DENSCV
R013 3 Cover depth erosion rate (m/yr) ® not used * 1.000E-03 ° coo 2 VeV
RO13 * Density of contaminated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 °? coo ® DENSCZ
R0O13 3 Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 2 soo 3 VCz
R013 * Contaminated zone total porosity ® 4.000E-01 * 4.000E-01 2 soo ® TPCZ
R013 * Contaminated zone field capacity ® 2.000E-01 * 2.000E-01 ° soo 3 FCCZ
RO13 ? Contaminated zone hydraulic conductivity (m/yr) * 2.500E+02 * 1.000E+01 2 soo * HCCZ
R013 ? Contaminated zone b parameter * 4.050E+00 * 5.300E+00 2 oo 3 BCzZ
R013 * Average annual wind speed (m/sec) * 3.400E+00 * 2.000E+00 ° === * WIND
RO13 * Humidity in air (g/m**3) * not used * 8.000E+00 * - * HUMID
RO13 * Evapotranspiration coefficient * 9.100E-01 ® 5.000E-01 3 --- * EVAPTR
RO13 * Precipitation (m/yr) * 1.600E-01 * 1.000E+00 3 --- * PRECIP
RO13 * Irrigation (m/yr) 3 7.600E-01 3 2.000E-01 ? --- * RI
R013 * Irrigation mode * overhead 3 overhead °* coo *> IDITCH
RO13 * Runoff coefficient > 2.000E-01 * 2.000E-01 2 --- > RUNOFF
R013 ? Watershed area for nearby stream or pond (m**2) 2 1.000E+06 3 1.000E+06 ?* coo * WAREA
R0O13 ? Accuracy for water/soil computations > 1.000E-03 * 1.000E-03 3 oo ®> EPS

3 3 3 3 3
R014 * Density of saturated zone (g/cm**3) 3 1.600E+00 * 1.500E+00 3 oo * DENSAQ
RO14 * Saturated zone total porosity ® 4.000E-01 * 4.000E-01 * =5 * TPSZ
R014 * Saturated zone effective porosity ® 2.500E-01 ®* 2.000E-01 ® oo * EPSZ
R014 * Saturated zone field capacity > 1.500E-01 * 2.000E-01 3 oo 3 FCSZ
R014 * Saturated zone hydraulic conductivity (m/yr) * 5.530E+03 * 1.000E+02 3 --= 3 HCSZ
R014 3 Saturated zone hydraulic gradient 3 1.250E-03 * 2.000E-02 ? coo 3 HGWT
R014 * Saturated zone b parameter 3 4.050E+00 * 5.300E+00 3 o@o * BSZ
R014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 3 oo 3 VWT
R014 * Well pump intake depth (m below water table) ® 4.600E+00 ° 1.000E+01 3 S * DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) ®* ND 3 ND B ~=i= > MODEL
R014 * Well pumping rate (m**3/yr) ® 2.500E+02 * 2.500E+02 * oo 3 uW

3 3 3 3 3
RO15 * Number of unsaturated zone strata 5 1 9 1 3 oo 3 NS
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West.RAD
Site-Specific Parameter Summary (continued)
0 2 User & 2 Used by RESRAD

(If different from user input)

Parameter - 9 Input 3 Default

wow ow Peow
'
1
'

RO15 * Unsat. zone 1, thickness (m) * 1.040E+01 * 4.000E+00 H(1)
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 * 1.500E+00 se DENSUZ (1)
RO15 * Unsat. zone 1, total porosity * 4.000E-01 ® 4.000E-01 coo TPUZ (1)
RO15 * Unsat. zone 1, effective porosity ® 2.500E-01 * 2.000E-01 ° oo * EPUZ (1)
RO15 * Unsat. zone 1, field capacity * 1.500E-01 * 2.000E-01 ? Soo * FCUZ (1)
RO15 3 Unsat. zone 1, scil-specific b parameter > 4.050E+00 * 5.300E+00 ? ooo ® BUZ (1)
RO15 3 Unsat. zone 1, hydraulic conductivity (m/yr) 32 2.500E+02 * 1.000E+01 2 = * HCUZ (1)
3 3 3 3 3
R016 * Distribution coefficients for Eu-152 B 2 8 8
RO1l6 ? Contaminated zone (cm**3/g) 3 2.000E+02 ®-1.000E+00 3 soo 3 DCNUCC( 1)
RO16 *  Unsaturated zone 1 (cm**3/g) 3 2.000E+02 *-1.000E+00 3 --- * DCNUCU( 1,1)
RO16 3  Saturated zome (cm**3/g) 3 2.000E+02 3-1.000E+00 * --- * DCNUCS( 1)
RO16 ® Leach rate (/yr) 3 0.000E+00 3 0.000E+00 2 5.426E-05 s ALEACH{ 1)
RO16 2 Solubility constant > 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 1)
3 3 3 3 3
R016 * Distribution coefficients for daughter Gd-152 B 2 8 B
RO16 ® Contaminated zone (cm**3/g) 3-1.000E+00 *-1.000E+00 3 8.249E+02 3 DCNUCC( 3)
RO16 *  Unsaturated zone 1 (cm**3/g) 3-1.000E+00 *-1.000E+00 * 8.249E+02 * DCNUCU( 3,1)
RO1l6 * Saturated zone (cm**3/g) *-1.000E+00 *-1.000E+00 °? 8.249E+02 3 DCNUCS( 3)
RO16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ® 1.316E-05 * ALEACH( 3)
RO16 *  Solubility constant 3 0.000E+00 * 0.000E+00 * not used s SOLUBK( 3)
3 3 3 3 3
RO17 * Inhalation rate (m**3/yr) 3 7.300E+03 3 8.400E+03 ? --- 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) 3 1.000E-04 * 1.000E-04 3 soo 3 MLINH
RO17 * Exposure duration 3 3.000E+01 * 3.000E+01 ? oo * ED
RO17 * Shielding factor, inhalation 3 4.000E-01 * 4.000E-01 ? --- 3 SHF3
RO17 ? Shielding factor, external gamma ® 8.000E-01 * 7.000E-01 ? = ®> SHF1
R0O17 * Fraction of time spent indoors * 6.000E-01 * 5.000E-01 3 =0 3 FIND
RO17 * Fraction of time spent outdoors {(on site) * 2.000E-01 * 2.500E-01 ? oo 3 FOTD
RO17 3 Shape factor flag, external gamma > 1.000E+00 * 1.000E+00 ? >0 shows circular AREA. 3 FS
RO17 * Radii of shape factor array (used if FS = -1): 8 B 3 3
RO17 3 Outer annular radius (m), ring 1: 3 not used * 5.000E+01 ° =0 3 RAD_SHAPE( 1)
RO17 3 Outer annular radius (m}, ring 2: * not used * 7.071E+01 ? =00 3 RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3: * not used * 0.000E+00 3 soo 3 RAD_SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: * not used * 0.000E+00 3 =oo * RAD_SHAPE( 4)
RO17 2 Outer annular radius (m), ring 5: * not used * 0.000E+00 3 =oo > RAD SHAPE( 5)
RO17 2 Outer annular radius (m), ring 6: > not used * 0.000E+00 ? oo 3 RAD_SHAPE( 6)
RO17 ? Outer annular radius (m), ring 7: > not ugsed 3 0.000E+00 3 o= 3 RAD_SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: > not used 3 0.000E+00 ? oo 3 RAD_SHAPE( 8)
RO17 3 Outer annular radius (m), ring 9: > not used * 0.000E+00 2 SLE 3 RAD_SHAPE( 9)
RO17 3 Outer annular radius (m), ring 10: * not used * 0.000E+00 3 soo 3 RAD_SHAPE(10)
RO17 2 Outer annular radius (m), ring 11: * not used 3 0.000E+00 ? =oo 3 RAD_SHAPE(11)
RO17 3 Outer annular radius (m), ring 12: > not used 3 0.000E+00 ? oo * RAD _SHAPE(12)
3 3 3 3 3
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West.RAD
Site-Specific Parameter Summary (continued)
] 2 9 User 2 2 Used by RESRAD 3 Parameter

3 t 3 f 3

R0O17 * Fractions of annular areas within AREA: 3 8 9 B
RO17 2 Ring 1 > not used * 1.000E+00 ? =o= 3 FRACA( 1)
RO17 2 Ring 2 3 not used * 2.732E-01 ? oo 3 FRACA( 2)
RO17 @ Ring 3 > not used * 0.000E+00 3 oo 3 FRACA( 3)
RO17 ? Ring 4 > not used * 0.000E+00 3 co= 3> FRACA( 4)
RO17 * Ring 5 > not used * 0.000E+00 °? Soo * FRACA( 5)
RO17 ® Rin‘g"' 6 > not used * 0.000E+00 3 s== * FRACA( 6)
RO17 3 Ring 7 * not used * 0.000E+00 3 oo 3 FRACA( 7)
RO17 2 Ring 8 * not used * 0.000E+00 2 oo * FRACA( 8)
RO17 3 Ring 9 3 not used 3 0.000E+00 ? --- > FRACA( 9)
RO17 2 Ring 10 > not used 3 0.000E+00 2 --- 3 FRACA(10)
RO17 3 Ring 11 > not used * 0.000E+00 3 === 3 FRACA(11)
RO17 32 Ring 12 > not used * 0.000E+00 3 --- 3 FRACA(12)

3 3 3 3 3
RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 3 s=s 3 DIET(1)
RO18 3 Leafy vegetable consumption (kg/yr) 3 2.700E+00 * 1.400E+01 * oo 3 DIET(2)
RO18 3 Milk consumption (L/yr) > 1.000E+02 * 9.200E+01 ? L 3 DIET(3)
R018 * Meat and poultry consumption (kg/yr) * 3.600E+01 * 6.300E+01 3 == 3 DIET (4)
R018 * Fish consumption (kg/yr) * 1.970E+01 * 5.400E+00 ? oo * DIET(5)
RO18 * Other seafood consumption (kg/yr) > 9.000E-01 * 9.000E-01 3 --- 3 DIET (&)
RO18 * Soil ingestion rate (g/yr) * 7.300E+01 * 3.650E+01 2 --- * SOIL
R018 * Drinking water intake (L/yr) ®> 7.300E+02 * 5.100E+02 3 EEE * DWI
RO18 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 ? EEE 2 FDW
R018 * Contamination fraction of household water > not used * 1.000E+00 °? oo 3 FHHW
R018 * Contamination fraction of livestock water > 1.000E+00 * 1.000E+00 2 oo > FLW
R018 * Contamination fraction of irrigation water > 1.000E+00 * 1.000E+00 ? ooo 3 FIRW
R018 ?® Contamination fraction of aquatic food 3 5.000E-01 ®* 5.000E-01 3 ooo 3 FRY
R018 ?* Contamination fraction of plant food B=3 Bl 8 0.500E+00 3 FPLANT
R018 * Contamination fraction of meat -1 -1 3 0.434E+00 3 FMEAT
RO18 * Contamination fraction of milk D=4 Bl B 0.434E+00 3 FMILK

3 3 3 3 3
RO19 * Livestock fodder intake for meat (kg/day) > 6.800E+01 * 6.800E+01 ? oo 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) * 5.500E+01 ® 5.500E+01 ? soo * LFI6
R019 * Livestock water intake for meat (L/day) ?* 5.000E+01 ® 5.000E+01 ? ooo 3 LWIS
R019 * Livestock water intake for milk (L/day) 3 1.600E+02 ?* 1.600E+02 ° oo 3 LWI6
RO19 * Livestock soil intake (kg/day) ® 5.000E-01 ® 5.000E-01 ? oo 3 LSI
R0O19 * Mass loading for foliar deposition (g/m*+*3) * 1.000E-04 * 1.000E-04 °* - 3 MLFD
R0O19 * Depth of soil mixing layer (m) > 1.500E-01 ® 1.500E-01 3 === 3 DM
RO19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 °® - * DROOT
R019 ? Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00 3 coo 3 FGWDW
R019 * Household water fraction from ground water * not used * 1.000E+00 3 oo > FGWHH
R019 ?* Livestock water fraction from ground water 3 1.000E+00 * 1.000E+00 3 Soo ® FGWLW
R019 * Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00 3 oo 3> FGWIR

3 3 3 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) * 7.000E-01 * 7.000E-01 3 oo 3 Yv(1)
R19B ? Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 * 1.500E+00 2 --- 3 YV (2)
R19B * Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 * 1.100E+00 3 oo 2 Yv(3)
R19B * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 2 oo 2 TE(1)
R19B * Growing Season for Leafy (years) * 2.500E-01 * 2.500E-01 3 oo 3 TE(2)
R19B * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 3 oo ? TE(3)
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STCR
STOR
STOR
STOR
STCR
STOR
STOR
STOR
STOR
STOR

RO21
RO21
RO21
RO21
RO21
RO21
R0O21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21
RO21

T« Limit = 0.5 year

116-K-2_Overburden West .RAD

Site-Specific Parameter Summary

Parameter
AR ERR AR AR KR AR AR AR AR RALRR

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of Cl4

(9/9)

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables,
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

and grain

Thickness of building foundation (m)
Bulk density of building foundation (g/cm*#*3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):
in cover material
in foundation material
in contaminated zone soil
Radon vertical dimension of mixing (m)
Average building air exchange rate (1/hr)
Height of the building (room) (m)
Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

12/15/2005

oW oW oW oW ow oW ow

Ve oW oW e oW oW oW w oW oW oW oW oW oW

L T S

13825

User

.000E-01
.000E+00
.000E+00
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E+01

NNNDNDMNDNNNR RS D

used
used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not
not

.400E+01
.000E+00
.000E+00
.000E+01
.000E+00
.000E+00
.000E+00
.000E+00
.500E+01

BRI NN R R e

used
used
used
used
used
used

not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not
not
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3
3
3
3
3
3
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3
3
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3
3
)
3
3
3
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3

.000E-01
.000E+00
.000E+00
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E+01

.000E-05
.000E-02
.000E-02
.800E-01
.000E-01
.000E-07
.000E-10
.000E-01
.000E-01
.894E+01

-400E+01
.000E+00
.000E+00
.000E+01
.000E+00
.000E+00
.000E+00
.000E+00
.500E+01

.500E-01
.400E+00
.000E-01
-000E-01
.000E-02
.000E-02

.000E-06
.000E-07
.000E-06
.000E+00
.000E-01
.500E+00
.000E+00
.000E+00
.500E-01
.500E-01
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Parameter

TIV(1)
TIV(2)
TIV(3)

STOR_T (1)
STOR_T(2)
STOR_T (3)
STOR_T (4)
STOR_T (5)
STOR_T (6)
STOR_T (7)
STOR_T (8)
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAI
DMFL
EMANA (1)
EMANA (2)
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden_West.RAD

Site-Specific Parameter Summary (continued)

0 2 9 User 3 3 Used by RESRAD *  Parameter
Menu 2 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name
TITL 3 Number of graphical time points 3 32 9 - 8 - 3 NPTS
TITL * Maximum number of integration points for dose 9 17 g s=o 9 coo 3 LYMAX
TITL 3 Maximum number of integration points for risk 3 33 9 oo 9 coo ? KYMAX
IS RS ANE S NSNA NP RSN S SR H IR AAASA ARSI RISF SIS ESFESSSSLEEESSF LSS L SLS DRSS RO AR SRS EOSR RS RS SRS

Summary of Pathway Selections

Pathway 3 User Selection
1 -- external gamma 2 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 8 active
4 -- meat ingestion L active
5 -- milk ingestion 9 active
6 -- aquatic foods 8 active
7 -- drinking water 8 active
8 -- soil ingestion 8 active
9 -- radon 8 suppressed
Find peak pathway doses 8 active
IiIITITITIITIITIIIIITITIT I IIITIITIITIITITIIIITIITITI s
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West .RAD

Contaminated Zone Dimensions Initial Soi
RRRMRRRARR ARG AREERES AR R ARE SRR RRARAADARER RRRAR = & %
Area: 8676.00 square meters Eu-152 1.700E-01
Thickness: 4.60 meters
Cover Depth: 0.00 meters

0
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01 1.000E+02

TDOSE(t): 7.396E-01 7.021E-01 6.326E-01 3.759E-01 1.552E-01 4.058E-03

M(t): 4.930E-02 4.680E-02 4.218E-02 2.506E-02 1.034E-02 2.705E-04
OMaximum TDOSE(t): 7.396E-01 mrem/yr at £t = 0.000E+00 years
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Summary 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File 116-K-2_Overburden_West.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARARAAARARARARA AARAARARAARAKRAR AARRKARRRAARAKAR RAKARARRAKKARARR ARRRARAAARAAAAAR AAAAARNARRRARARR ARARARAAARARRAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARA ARAARRAAR ARARAA AARAARARA ARARAR ARAAARARA REAREA \ ARARAR AARARKARAR ARAARA ARAKARAKA RARAKA ARARARARR RRERAX
Eu-152 7.393E-01 0.9997 1.457E-06 0.0000 0.000E+00 0.0000 1.513E-04 0.0002 2.247E-05 0.0000 5.939E-07 0.0000 6.269E-05 0.0001
tittftt fiiffitet fftttt ffffftifs fiffff Sifffffff ffffft Lffffffff ffffff Liffefffs fiffff sLffffffss fffffs LLfffffff frfffs
Total 7.393E-01 0.9997 1.457E-06 0.0000 0.000E+00 0.0000 1.513E-04 0.0002 2.247E-05 0.0000 5.939E-07 0.0000 6.269E-05 0.0001
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
(o} Water Dependent Pathways
0 Water Fish Radon Plant Milk All pathways*
Radio- ARAAAAAAAZAARAAA ARKKAARAKAAAAKAR ARAKKKKKAAARNAKA e e e s AAARAAAAAAAAAAAE AAAAAARAAAAARKAL
Nuclide mrem/yr £fract. mrem/yr fract. mrem/yr fract.
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.396E-01 1.0000
ffffft fifffffet fifttt fiffftitt fiffff Sfffffffs ffffff fffffffff ffffff fiffftift fiffft sffffffffst ffffff fffffffff fffffsf
Total 0.000E+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.396E-01 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground In.halatlon Radon Plant Meat M;le Soil
Radio- [ v, A AAAS AAAAAAAAAAAARAAR AAAAR " - R AlA AAAAR ARARARAKAAAAAAAL
Nucl:.de mrem/yr fract. mrem/yr fract mrem/yr fract mrem/yr fract mrem/yr fract mrem/yr fract

KARRAARAR RAKAKA B KR T R
Eu-152 7.018E-01 0.9997 1.383E-06 0.0000 0.000E+00 0.0000 1.436E-04 0.0002 2.133E-05 0.0000 5.638E-07 0.0000 5.951E-05 0.0001

tffffft fffffffff fffffsf Sffffffff ffffssr fffffffef ffffef Sittffffs ffffff fEfffftes fefeff fiftfftfss ffffff FEffffffff fffftt
Total 7.018E-01 0.9997 1.383E-06 0.0000 0.000E+00 0.0000 1.436E-04 0.0002 2.133E-05 0.0000 5.638E-07 0.0000 5.951E-05 0.0001

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Dependent Pathways

0 Flsh Radon Plant Meat All Pathways*

Radio- " AAAAA AARAARAAAAAAAAAA AAAAAAAAAAAAAAA ARAARAAAAAAAAKAAR AARARAAAAAAZAAAL
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

RARKARK AAARRARAR RAARAAR ARAXARARA RAKARR ARRAKARAA AARARA ARAKAKARA ARKAAAR ARARRARAR RAKARA
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.021E-01 1.0000

tftfftt fffffffes ffffff fifffffif fiffff fffffffff fiffft frtfeffsst tfefff Ffffftfss fEff4f fifftfffs ffffff Sfffftffs tefftt
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.021E-01 1.0000
0*Ssum of all water independent and dependent pathways.
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden_West.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalatlon Radon Plant Meat Mllk SQll
Radio- AAAARAAAKAAAAAAR . ARA  ARAAAAAAAARARAAE AAAKAAAKARAAAAAA . AAAAA " ARARA RAAAK
Nucl:.de mrem/yr fract mrem/yr fract. mrem/yr fract mrem/yr fract. nrem/yr fract mrem/yr fract. mrem/yr fract.

ii 5 i AARAAARAA AARAAA AAi  ARAARARAA AAAAAA AAAAAAAAA AA R A ARRAAA
Eu-152 6.324E-01 0.9997 1.246E-06 0.0000 0.000E+00 0.0000 1.294E-04 0.0002 1.922E-05 0.0000 5.080E-07 0.0000 5.362E-05 0.0001
0 e i 8 i tiftffs ffffff fffffffes frffff ffffffiff fEfffs ifIIIIIII i 0 . o
Total  6.324E-01 0.9997 1.246E-06 0.0000 0.000E+00 0.0000 1.294E-04 0.0002 1.922E-05 0.0000 5.080E-07 0.0000 5.362E-05 0.0001

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*
Radio~ ABAKAAARARARARAK ARRAAAAARARKARAR AARAAKAA AARR ARAKRAARARARRRAR AARAARAARAARAARR ARARRRAARAARAAAR AARKAREARARARAAA
Nuclide mrem/yr fract. mrem/yr fract mrem/yr fract mrem/yr fract. em/yr fr Bo fr fract.
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 6.326E-01 1.0000
ittt fifffffts fifffft fiffffffs ffttft ffftffffs fefffsr fffffffss ffffff fiffs
Total 0.000E+00 0.0000 0.0CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000
0*Sum of all water independent and dependent pathways.

tiff ffffft iiiriiiii tieffs fffffffff ffffff
E+00 0.0000 0.000E+00 0.0000 6.326E-01 1.0000
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden_West .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk
Radio- ARAAAAAAAAAAAAAA ARAAAAAAAAARAKAA AAAAAAAAAKAKAAAA AMAAAAAAAAAARAAR AKARAARAAAAARAAR AARAAAAAAAAAKAKA
Nuclide mrem/yr f£fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AARAAA ARNii AAAAAA AAAARARAA AAANAA AAARAAAAA AAAAAA AARAKAAAA AAKAAA AAARKKAAA . ARARAAAAA ARAAAA .
Eu-152 3.758E-01 0.9997 7.404E-07 0.0000 0.000E+00 0.0000 7.689E-05 0.0002 1.142E-05 0.0000 3.019E-07 0.0000 3.186E-05 0.0001
t1fiftf fffffttfs fiffff ffftfiftt fiffff tifffffff fiffff feiffffff fffffd tffffffft frffff fEEALfRFf fEEE8F  fELLLEELF LRESDS
Total 3.758E-01 0.9997 7.404E-07 0.0000 0.000E+00 0.0000 7.689E-05 0.0002 1.142E-05 0.0000 3.019E-07 0.0000 3.186E-05 0.0001

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.300E+01l years

0 Water Dependent Pathways

0 Water Fish Radon Plant Milk All Pathways*
Radio- ARAAAAARAAAAAAAA AAAAAAAAKAAMAAAR AAAAAAAAARAAAARA AARARAKARAARARAR AARAAARAAAARAAAA ABAKARAARAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. r fra mrem/yr fract. mrem/yr fract.
R MAREMILRR caRaRe  RERARRRERR RRREES Rm BRe i AARAAARAA ARAAAA AAAAARAAA AAAAAK
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.759E-01 1.0000

0.0

fitfftf fiffffttt fiffft fifffffff ffffff fffffffff ffffff fffffffff ffffff 1f
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.
0*Sum of all water independent and dependent pathways.

tifttt ttffff fffffffff ffffff feffffffs fPL£fF
00E+00 0.0000 0.000E+00 0.0000 3.759E-01 1.0000

O H
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden_West .RAD
=

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)

"0 Ground Inhalation Radon Meat
Radio- AAAAKAAKAAKKARAA AKAKAARAKAAAAKAR KAAKAXAAKAAKAKAA ARAAAAKARAARKALE
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

S AAAAAAA AAAAAA AKARAARAA AL
Eu-152 1.551E-01 0.9997 3.056E-07 0.0000 0.000E+00 0.0000
tiffitt tifffffss ffffff fifffffff ffffff Lffffffff fiffff
Total 1.551E-01 0.9997 3.056E-07 0.0000 0.000E+00 0.0000

AAARARRAA AARAAA
4.714E-06 0.0000 1.315E-05 0.0001
tittfffts ffffet tiffffiis fittft
4.714E-06 0.0000 1.246E-07 0.0000 1.315E-05 0.0001

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk

SRAMAAN  AARAAAAAARAAAAAR AAAAARARAAAAAAAN AAAAAAAAARAAAAAA AAKAAKAARAARAAKA AAAKAAKAARAARAAR
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
. v SARARAAAA AARRAA AARAAAAAA AAAAAA AAAAAAAAA KAAAAA AAAAARAAA AAARAA
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.

552E-01 1.0000
fifffit tifffffts tffftt titftfffs ffffft fifftffff fiffff fffffffif ffffff Sfftffffs ffffff ffffffffs fLff8F LEffffrds ffffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.552E-01 1.0000

0*Sum of all water independent and dependent pathways.
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Summary 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File 116-K-2_Overburden_West.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 ' Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio- AAARARAARRARAARRA AAAARARRARARRAR ARAARARARARKARAR ARRARARKARAARARR RRARARARAARAAZRR
Nuclide mrem/yr £fract. mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract.
ARAAKAR ARARRARAR ARKAARA RAARKARKR ARAARAR ARRARRARR ARAARE ARAARRAARR AARAAR ARAARAARA ARAARA
Eu-152 4.057E-03 0.9997 7.993E-09 0.0000 0.000E+00 0.0000 8.300E-07 0.0002 1.233E-07 0.0000
tifftts tefffffts fiffff fffffffss fiffff fifffffft fiffff fifffffssr ffffft Iffffitst ffffff
Total 4.057E-03 0.9997 7.993E-09 0.0000 0.000E+00 0.0000 8.300E-07 0.0002 1.233E-07 0.0000
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Dependent Pathways
Fish Radon Plant Meat
R REE R AAAAAAAARAA AAAAAAAAAAARAAKA

r fr

T

Eu-152 0.000E+00 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
tifffff fffffffis 0 0 Qo 2 1 1 1 1 e e 0 1 o . O . i e e s O
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.
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Pathways (p)

mrem/yr fract.

BARARARAR KARARA
3.259E-09 0.0000
tiftffffs f1fE5s
3.259E-09 0.0000

Pathways (p)

Milk
AAAAAAAAAAAAARAA
nrem/yr fract.
ARRRRRRAR ARRRER
0.000E+00 0.0000
fifffffff fififsf
0.000E+00 0.0000

Soil
AAAAAARAARAARARA
mrem/yr

fract.
Cine
3.440E-07 0.0001
fifffffis ffffff

3.440E-07 0.0001

All Pathways*
AARARAKAARARARRA
mrem/yr fract.
AAAAAAAAA JV.V..V.9.9

058E-03 1.0000
fiiiiiiii ffffft
4.058E-03 1.0000
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Summary
File

Radio-
Nuclide
AARARAR
Eu-152
fitfifsf
Total

0

Radio-
Nuclide

Version 6.3
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0.5 year

12/15/2005

13:25

Page

43

116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
116-K-2_Overburden_West .RAD

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways (Inhalation excludes radon)

Ground
AAAAAAAAAAAAAAAA
mrem/yr fract.
RARRARARR ARAAAA
1.222E-07 0.9997
fifffffff ittt
1.222E-07 0.9997

Inhalation

KEL
mrem/yr fract.
AAAAAAAAA AAKAAL
2.407E-13 0.0000
0 0
2.407E-13 0.0000

Radon
SRR ARARAAAAARAK
mrem/yx
AAAARAARA ARAAKA
0.000E+00 0.0000
titfiftft fffitt
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

KEK AAARARKEK

Eu-152
ttfffff
Total

0*Sum of

0.000E+00
iffffffff
0.000E+00
all water

0.0000
ffffit
0.0000
independent and dependent pathways.

0.000E+00 0.0000

Radon

0.000E+00 0.0000

titffiffs ffffft
0.000E+00 0.0000

for Individual Radionuclides

Plant
YRR
mrem/yr fract.
e e e
2.499E-11 0.0002
i i o e 0
2.499E-11 0.0002

for Individual Radionuclides

Plant
AAAAARAARAARAKLA

0.000E+00 0.0000
1 0 0
0.000E+00 0.0000
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(1)
= 3.000E+02 years

Meat

3.713E-12 0.0000

(1)
= 3.000E+02 years

Meat
R IR R R

Yr

0.0
i 5 A 0 0
0.000E+00 0.0000

00E+00 0.0000

and

and
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Pathways (p)

Milk
REQERER RE CRER (RER ERERRERERER
mrem/yr fract.
AAAAAAAAA AARAAR

'9.812E-14 0.0000

9.812E-14 0.0000

Pathways (p)

mrem/yr fract.
RRRARRERR RRRERE
0.000E+00 0.0000
3
0.000E+00 0.0000

1.036E-11 0.0001

All pathways*
A AARAARAAARAAAR
mrem/yr fract.
AAAAAAAAA AARAAZ
1.222E-07 1.0000

1.222E-07 1.0000
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Summary 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File 116-K-2_Overburden_West .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 ‘Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Meat Milk
Radio- ARARAARAARKRARRR RAARAAAARAARARAA ARKAAKAAARARAARR ARAARRARRRAAR ARAARARARARARARR
Nuclide £ £
RARARAL ARRKAEAAA - i
Eu-152 1.830E-23 0.0000 5.586E-17 0.2138 0.000E+00 0.0000 0.5017 1.947E-17 0.0745
tifffff fffffffft fffffs fffffffds ffffff fiffffifs fffffs fifffs fifffffff fffffsf
Total 1.830E-23 0.0000 5.586E-17 0.2138 0.000E+00 0.0000 0.5017 1.947E-17 0.0745 5.146E-19 0.0020

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Dependent Pathways

0 . Water Fish Radon Plant Milk
Radio- ABRARARARARAARAR ARAKARARRAAR ARARARAAAAARRARK AAKARARRARAARARA BARARARKARARARZAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAAKK ARAAAARAA ARKKKA ARKAAAKAA ARARAK ARRAKARAA ARAAAR ARRAKARARRK ARKARR AARKAAARR ARAKAR ARRKKKARR ARRRAA
Eu-152 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
tiffftt ftifttidf tiffif titttffff ffffft fffffffff ffffff fffffftft fiffet fffffffft fffffs fffrffifs fEffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

C-120

I
mrem/yr fract.
ARAARARAA RARARR
5.432E-17 0.2079

5.432E-17 0.2079

All Pathways*
R R RRRAR AR RRE
mrem/yr fract.
AAAAAAAAA AAAAAR
2.612E-16 1.0000
i e
2.612E-16 1.0000
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Summary : 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
File : 116-K-2_Overburden West.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
OParent Product Branch DSR (], t) (mrem/yr)/(pCi/g)

(1) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+0l 1.000E+02 3.000E+02 1.000E+03
ARAARAA AAAAARA ARRAAAAAA AARARAARA AAAARAAAA AAAARAAAA AAARAARAA ARAAAAARA ARAARRAAR ARAAARRAAR ARRARARAR
Eu-152 Eu-152 7.208E-01 3.136E+00 2.977E+00 2.682E+00 1.594E+00 6.579E-01 1.721E-02 5.181E-07 7.760E-23
0Eu-152 Eu-152 2.792E-01 1.215E+00 1.153E+00 1.039E+00 6.174E-01 2.548E-01 6.665E-03 2.007E-07 3.006E-23
Eu-152 Gd-152 2.792E-01 3.982E-17 1.168E-16 2.591E-16 7.856E-16 1.238E-15 1.547E-15 1.551E-15 1.537E-15
Eu-152 &DSR(j) 1.215E+00 1.153E+00 1.039E+00 6.174E-01 2.548E-01 6.665E-03 2.007E-07 1.537E-15
1131777 17iIiIE fifIiiiit ITTIITIIT TIITIITIT TIT7I313% 13773777F II¥77i3ff 18171877 Ififffifs fifffiics

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF (1) *BRF(2)*
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.

0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
ONuclide
i) 1.000E+00 3.000E+02
AARRARA BARARARAR AARRARAAA
Eu-152 3.632E+00 4.031E+00 2.087E+07 *1.765E+14
III1I1s IIfIiriis IITiITrss fITiiiiii TTfffTIEs 1iIfiiiii
*At specific activity limit
0
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
gxiides o(PCI/Q) o fyears) .o J(pCi/e) o (BCi/9)
AAAAAAA AAAAAAAAA AAARAAAAAAAAAAAA  AAAAAAAAA AAAAARAAA AAAAAAAAA AAAAAAAAA
Eu-152 1.700E-01 0.000E+00 4.350E+00 3.448E+00 4.350E+00 3.448E+00

ITITTET IITITT88% IITTITILLLITILET IITTTITTIT TITTTIIET PRfTETIEE fiTIiiiit
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ONuclide
j)

» wa

Eu-152
Eu-152
Eu-152

IIIIIII

Version 6.3 T« Limit = 0.5 year 12/15/2005 13:25 Page
: 116-K-2 Trench (West End) Cleanup Verification RESRAD Calculation
: 116-K-2_Overburden West.RAD

18

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Parent BRF (i) DOSE(j,t), mrem/yr
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01
AAARRRR AAARARRAA ARARARRRA AARARAAAR AAAARARAA AARRAAAAAR AAARAAKRAR
Eu-152 7.208E-01 5.331E-01 5.060E-01 4.560E-01 2.710E-01 1.118E-01
Eu-152 2.792E-01 2.065E-01 1.960E-01 1.766E-01 1.050E-01 4.332E-02
ADOSE (j) 7.396E-01 7.021E-01 6.326E-01 3.759E-01 1.552E-01
Eu-152 2.792E-01 6.769E-18 1.985E-17 4.405E-17 1.335E-16 2.105E-16
TITTITT IITITITITI TIITITLIIT ITIIITILL ITITITITT TIfifiiie fiftrifit

BRF(i) is the branch fraction of the parent nuclide.

ONuclide
A3
AAARAADR
Eu-152
Eu-152
Eu-152
ITITIfs
BRF (i)

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Parent  BRF(i) S(j,t), pCi/g
(i) £= 0.000E+00 1.000E+00 3.000E+00 1.300E+01 3.000E+01
AR AARARRAE kA A n s RANANAARN RARAREANn Kaimxmanr Aemkaesnw

Eu-152 7.208E-01 1.225E-01 1.163E-01 1.048E-01 6.228E-02 2.571E-02
Eu-152 2.792E-01 4.746E-02 4.506E-02 4.060E-02 2.413E-02 $.958E-03
as(j): 1.700E-01 1.614E-01 1.454E-01 8.641E-02 3.567E-02
Eu-152 2.792E-01 0.000E+00 2.968E-16 8.461E-16 2.877E-15 4.623E-15

IIIIIII IIIIIIIII

is the branch fraction of the parent nuclide.
ORESCALC.

EXE execution time = 0.29 seconds
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1.000E+02
AARARARAR
2.925E-03
1.133E-03
4.058E-03
2.629E-16

IIITIIIII

3.000E+02
AARAARAAA
8.808E-08
3.412E-08
1.222E-07
2.636E-16

IIIITIIII

1.000E+02
AARRRAARA
6.724E-04
2.604E-04
9.328E-04
5.814E-15

3.000E+02
ARRARARAA
2.025E-08
7.842E-09
2.809E-08
5.831E-15
111111118
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1.000E+03
RRRARRRRS
1.319E-23
5.110E-24
1.830E-23

IIITIIIIII

1.000E+03
RRRARRRAA
3.033E-24
1.175E-24
4.207E-24
5.777E-15
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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 Washington Closure Hanford officials or other authorized
personnel. Washington Closure Hanford is not responsible for the use of a calculation not
under its direct control.
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CALCULATION BRIEFS

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

116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan, Calculation
No. 0100K-CA-V0057, Rev. 0, Washington Closure Hanford, Richland,
Washington.

116-K-2 Mile Long Trench Variance Calculation, Calculation No. 0100K-CA-V0055,
Rev. 0, Washington Closure Hanford, Richland, Washington.

~ 116-K-2 Trench (East End) Cleanup Verification 95% UCL Calculations, Calculation
No. 0100K-CA-V0056, Rev. 1, Washington Closure Hanford, Richland,
Washington.

116-K-2 Trench (East End) RESRAD Calculation, Calculation No. 0100K-CA-V0058,
Rev. 0, Washington Closure Hanford, Richland, Washington.

116-K-2 (West End) Trench Shallow, Deep Zone and Overburden Sampling Plan,
Calculation No. 0100K-CA-V0062, Rev. 0, Washington Closure Hanford,
Richland, Washington.

116-K-2 Mile Long Trench Variance Calculation (Phase 2, West), Calculation No.
0100K-CA-V0064, Rev. 0, Washington Closure Hanford, Richland, Washington.

116-K-2 Overburden Variance Calculation, Calculation No. 0100K-CA-V0065, Rev. 0,
Washington Closure Hanford, Richland, Washington.

116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations, Calculation
No. 0100K-CA-V0061, Rev. 0, Washington Closure Hanford, Richland,
Washington.

116-K-2 Trench (West End) RESRAD Calculation, Calculation No. 0100K-CA-V0063,
Rev. 0, Washington Closure Hanford, Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Washington Closure Hanford project files and are available upon request. When the
project is completed, the files will be stored in a U.S. Department of Energy, Richland
Operations Office repository. Only excerpts of the calculation briefs are included in this
appendix.
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Project Title:

Area
Discipline
Subject

Computer Program

CVP-2006-00001

Rev. 0

CALCULATION COVER SHEET

116-K-2 (East End) Trench Sample Design Job No. 14655

100-K

Environmental Engineering Cale. No. 0100K-CA-V0057

116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan

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 Voided D

Rev. | Sheet Numbers Originator Checker Reviewer Approval Date
Cover =1 Sht y o . N
Calc = 2 Shis /{4/ A 'z&"ﬁi XX Cffé:::v Sw Ll
0 Attachl =1 Sht |’ , G. Cruz C.A. Beniz R.T. Cof] S.W. Callison 10-13-0F

Attach2 = 1 Sht 9/ / /37/ , i 1a e

Attach3 = 2 Shts us/05 lofesfoy wlvfes | 2-13-0%
Total = 7 Shts 4

SUMMARY OF REVISIONS

*QObtain Cale. No. from DIS

DE01437.03 (12/09/2004)
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Washington Clusure Hanford

Ehaptn | CALCULATION SHEET
Originatorf% {mmate 10/5/2005 Calc. No. 0100K-CA-V0057 Rev. No. 0

Project  116-K-2 (East End) Trench Sample Design Job No. 14655 Checked {)4 é Date /0,

Subject 116-K-2 (East End) Trench Shallow & Deep.Zone Sampling Plan Sheet No. 1 of 2
1|Problem:  [Calculate and display required sampling nodes in concurrence with 100 Area
2 SAP DOE/RL-96-22 Rev. 3 for verification and closure.
3 [ %
4{Given: -SAP (DOE/RL.-96-22 Rev. 3) and IG (0100X-1G-G0001 Rev. 5) requirements
[ -Shallow Sampling Area (Surface area of each zone determined from CAD program,
6 Attachment 3, Sht 1 of 2, CAD file 1K:100505A, 116-K-2 (East End) Trench Shallow Zone Sampling Plan)
7] -Deep Zone Sampling Area (Surface area of each zone determined from CAD program,
8 Attachment 3, Sht 2 of 2, CAD file 1K:100505B, 118-K-2 (East End) Trench Deep Zone Sampling Plan)
9
10| SAP and IG Requirements:
11 -Develop a 16 node sampling grid for the sampling area
12|Shallow Zong-Use appendix A of the IG to determine which six of the sixteen will be sampled
13| to collect variance and clean up verification samples
14 |
15 -Develop a 16 node sampling grid for the sampling area
16{Overburden: |-Use appendix A of the IG to determine which six of the sixteen will be sampled
17 to collect variance and clean up verification samples
18 !
19 -Develop a 16 node sampling grid for the sampling area
20{Deep Zone: i-Use appendix A of the |G to determine which four of the si xteen will be sampled
21 fo collect variance/verification samples
22
23| Determination of Shallow Zone Sampling Grid:
24

25 Shallowv Zone Sampiing Grid Area determined from Table 5-1, IG
26{Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

28| Total Area: ‘ 8653.26/m’
29 Area of Decision Subunits (total area 2 subunits) 4326.63|m°
30 | ] i .
31|Decision Subunit divided into 4 Sampling Areas: 1081.65|m’
32 i |

33{Sampling Areas divided into a 16 node grid (node numbers 1-16): 67.60im

35|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
36 See Attachment 3, Sht 1 of 2, 116-K-2 (East End) Trench Shallow Zone Sampling Plan,
37 for Sample Location Table
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Washington Clusure Hanford

CALCULATION SHEET
OriginatorG. C! z/< Date 10/5/2005

Calc. No. 0100K-CA-V0057 Rev.No. ©

CVP-2006-00001
Rev. 0

Project 116-K-2 (East End) Trench Sample Design Job’No. 14655 Checked ¢34&  Date /a/gzz &
Subject  116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan i

Sheet No.2 of 2

Determination of Deep Zone Sampling Grid:
1 H

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

1

2

3

4 |

5{Deep Zone Sampling Grid Area determined from Table 5-1, 1G
6

7

8

Total Area: , 9140.52|m”

sl Area of Decision Subunits {total area 2 subunits) 4570.26!m"
11{Decision Subunits divided into 3 Sampling Areas: 1523.42\m°
13{Sampling Areas divided into a 16 node grid (node numbers 1-16): 95.21im?

14 I ! |

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

16 See Attachment 3, Sht 1 of 2, 116-K-2 (East End) Trench

Deep Zone Sampling Plan,

17 for Sample Location Table
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Washington Clusure Hanford

Originator G%r;: Z\Date 10/5/2005 Calc. No. 0100K-CA-V0057 Rev. No.0

4 o
Project 116-K-2 {East End) Trench Sample Design __ Job No. 14655  Checked ﬁfg Date /02 ;Z sg
Subject 116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan Sheet No1 of 1
1 ATTACHMENT 1
2

3 Sample Grid Point Lookup Table.
4

5
5[ Default Plan Amai | Areaz | Area3 | Arsad | Aras | Awat | Area7 | Area | Aread | Areato
71 _Variance/Verification 3 5 1 4 5 1 3 3 4 16
8] Variance/Verification 4 7 1 3 15 15 5 13 10 10
9] Varlance/Verification 16 3 2 7 7 10 11 4 3 14
10} Varlance/Verification 10 15 4 12 1 13 4 8 16 4
11§ Varance 2 14 5 9 13 12 8 2 14 8
12 Variance 13 10 9 13 2 16 1 12 5 3
1] Not Sampling 6 1 10 8 14 4 16 5 B [
14]  Not Sampling 1 9 13 1 10 5 12 1 1 15
15 Not Sampiing 9 12 7 5 [ 2 6 7 15 9
16§ Nal Sampling 15 16 15 14 16 8 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
19} Not Sampling 7 11 14 15 11 14 14 6 13 2
Not Sampling 11 4 6 2 9 7 7 11 9 7
21 Not Sampling 12 8 16 16 3 8 15 9 6 13
2] Not Sampiing 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
24}the nodes in the northwestem-most nede, then number consecutively left to right.
25
26
27
28
29
30
at
32
a3
34
35
kL]
37
38
39
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I3 Washington Closure Hanford

7
i %/[/Lm
Originator G. Cru ate 10/5/2005 Calc. No. 0100K-CA-V0057 Rev. No. 0

Project  116-K-2 (East End) Trench Sample Design _Job No. 14655 GChecked ¢X4/5  Date /5 /o™
td
Subject 116-K-2 (East End) Trench Shallow & Deep Zone Sampling Plan Sheet No. 1 of 1

1 ATTACHMENT 2
2

3 Number of Decision Subunits Based on Area.

5
6 Area of Primary Decision Unit {m2) Number of Subunits
7] <1,394 1
8 >1,394 to <2,326 2
9| >2,326 ta <3,256 3

10 >3,256 to <4,186 4

11 >4,186 to <9,303 2

12| >9.303 to <13,024 3

13| >13,024 to <16,745 4

14| >16,745 10 20,466 5

18] : >20,466 ROUNDa (Area/3,720)

16ja ROUND is an integer rounding function. [

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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1K:100505A § ! NOTES
2 1. SHALLOW ZONE NODE AREAS ARE APPROXIMATELY 67.60
0 SQUARE METERS.
| 2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
. OF EACH NODE.
3. THE SHALLOW ZONE CONSISTS OF SAMPLING AREAS A1, A2, A3 AND
As WITHIN DECISICN SUBUNIT 1. AREAS BS, B6, B7 AND BB WITHIN
DECISION SUBUNIT 2.
LEGEND
N 148150

VARIANCE AND VERIFICATION
SAMPLING NODE

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA |SAMPLE NODE| NORTHING | EASTING

1 Al S-A1-2 147824.98 | 569898.86
S—A1~3 147839.32 | 569908.22
S—Al1--4 147852.7 569916.02

S~A1-10 147818.1 569900.8:
S-Ai~-13 147857 .88 569923.98
S-A1—-18 147896.6 56994735

A2 S—-A2-3 14793533 | 569964.27
S—-AZ—B 147967.15 569984.49
S-AZ-7 147977.80 569991.42

$-A2—-10 147918.36 563959.93
S-A2—-14 147966.03 | 569989.47

$-A2—15 147979.68 | 569998.38
A3 $-A3—1 148003.49 | 570012.27
~AS—~2 148013.49 | 570021.97
—A3—4 148032.90 | 570040.79
—A3—5 148042.34 | 570050.60
5-A3—-9 14802040 | 570035.79
S—-A3—-11 145038.81 | 570054.15
A4 S5-A4~3 148106.68 | S570098.06
5-Ad—4 148103.61 } 570100,78
S-A4-7 148137,.78 | §70121.78
S—A4~9 148166.44 | 570136.48
S-Ad4-12 148123.05 | 570118.54
S—A4—13 148135.61 $70126.50
2 BS 5—-85—1 14819420 | 570158.35
$—-B5-2 148207.07 | 570166.20
5-85-6 148190.24 70162.1
S-B5-7 148206.41 70182.4.
S—-B5—-13 148173.77 70183.6
$-85-15 4814B.60 | 570165.94
86 E 3-B6-1 48122.25 | 570142.52
$~B6—-10 48103.20 | 570138.40

$~-B6—-12 148073.80 | 570116.32
$—B6—13 148057.20 | $7D102.80
$—B6—-15 148028.92 | 570076.64

$+B6—16 148013.45 70062.07

87 S-B7=1 148002.39 | 570045.64

S-B7—3 147977.27 70023.63

§-B7—4 147963.77 | _570012.80

S-B7—5 147951.43 | 570004.11

S-B7-8 147909.32 | 569978.47

S—B7—11 147974.70 | 57002833

B8 —88-2 147677.17_| 56996242

—g8—3 147860.05 | 569952.58

—B8—4 14784579 | 569941.96

‘ /7/ S-B8-8 147790.06 | 5639907.54

5-88—-12 147B844.53 §69945.56

: . SheetNo,_»_of S-88—13 | 147828.82 | 569936.55
iwr (. CRNZ Dae  10/05) 05

ﬁ’v 0 /56T Da:e 70
Mo, Ol COK~=(A-VOOS ] _ Rev.No. .

ATTACHMENT 3

SCALE 1: 1800 U.S DEPARTMENT OF ENERGY 100 K AREA
’ =_— . DOE RICHLAND OPERATIONS OFFICE 116—-K—2 (EAST END) TRENCH
18 0 18 36 72 meters RIVER CORRIDOR CLOSURE CONTRACT SHALLOW ZONE SAMPLING PLAN
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1K:1005058 2 NOTES
[+
a 1. DEEP ZONE NODE AREAS ARE APPROXIMATELY 95.21
o SQUARE METERS.
(5 2. SAMPLES ARE TAKEN FROM THE APPROXIMATE CENTER
OF EAGH NGDE.
3. THE DEEP ZONE CONSISTS OF SAMPLING AREAS A1, A2, AND A3
WITHIN DECISION SUBUNIT 1. AREAS B4, B5, AND B6 WITHIN
DECISION SUBUNIT 2.
LEGEND
N 148150

VARIANCE AND VERIFICATION
SAMPLING NODE

VERIFICATION SAMPLING NODE

SAMPLE LOCATION TABLE

DECISION SUBUNIT| SAMPLING AREA | SAMPLE NODE| NORTHING | EASTING

1 Al D-=A1-3 147818.01 562908.35 }
D—A1—4 147827.85 569914.38
D—A1—10 147802.83 569910.11
D-AT—16 147857.45 569943.10
A2 D-A2-3 147890.67 569951.45
D-A2-6 147818.98 569968.53
D—A2-7 147928.5% 569974.34
0-A2—-15% 147922.48 569979.86
AS D-A3—-1 147948.60 569985.7¢9
D—A3-2 147958.87 569992.26
D—-A3—-4 147978.57 S70004.64
A3—-11 147964.54 570005.75
2 B4 43 48040.53 570063.71
D-B4-4 48052.75 | 570072.75
0~B4-7 48074.54 570086.48
D—B4—12 148040.87 570074.74
BS D-B5-1 148083.0¢ | 570092.70
0-85-5 148108.11 570116.38
D-B5-7 148128.17 570122.74
0-B5—15 148120.26 570134.23
B6& D—-B6~1 148145,36 570140.07
0-86—10 148148.47 570153.28
0-86—-13 148172.41 570168.80
D-B6~15 14818690 | 570177.16

ATTACHMENT 3

SCALE 1:1800 U.S DEPARTMENT OF ENERGY 100 K AREA
e DOE RICHLAND OPERATIONS OFFICE 116—K—2 (EAST END) TRENCH
18 0 18 36 72 meters RIVER CORRIDOR CLOSURE CONTRACT DEEP ZONE SAMPLING PLAN
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CALCULATION COVER SHEET

Project Title: 100-K Remedial Action Job No. 14655
Area 100-K.
Discipline Environmental *Cale. No.  0100K-CA-V0055
Subject 116-K-2 Mile Long Trench Variance Calculation
Computer Program Excel ) Program No.  Excel 2003
Committed Calculation X Preliminary Superseded
- Rev. | Sheet Numbers Originator Checker Reviewer Approval Date

Cover - 1

0 |Summary - 1 R.T. Coffinan S. W. Callison
Calculations - 1 R'\‘ %‘ | SWwW Cuet ]
13fos -
Total - 3 1o/ /0-/3-05
SUMMARY OF REVISIONS
Scanoed Rev. Date. Bar Code No.

* Obtain Calc. No. from DIS.
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et CALCULATION SHEET

imefe 1| Washington Closure Hanford

Originator R. T. Coffman Date 10/11/2005 Calc. No. 0100K-CA-V0055 Rev. No. 0
Project 100-K Remedial Action Job No. 14655 Checked S.W. Callison /e~ Date 1013-08
Subject  116-K-2 Mile Long Trench Variance Calculation Sheet No. 10f 2
{Conclusion:

The required number of samples calculated (1, 2, and 3 samples) for each decision sub-unit is less than the
default number (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will

be collected from each shallow zone ‘decision sub-unit.

Problem: ‘

Calculate the number of close out samples required for 116-K-2 Mile Long Trench Shallow Unit verification
sampling as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, Rev 4) and
*Instruction Guide for the Remediation of 100 Areas Waste Sites” (0100X-IG-G0001, Rev 5).

Given:

1) Sample locations for the 116-K-2 Mile Long Trench Shallow Decision Unit are identified on the 116-K-2
Mile Long Trench Shallow Sample Design, Calculation number 0100K-CA-V0057, Rev. 0.

2) Lookup values from DOE/RL-96-22, Rev 4.

3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 0100X-1G-G0001, Rev. 5.

4) Field sampling information from sampling logbook EL-1572-3.

Solution:

Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets
are used to calculate the required number of closeout samples. Variance calculation is based on the same three
isotopes used to.develop the statistical approach in DOE/RL-96-22, Rev 4. The-statistical design is based on the
premise that these Isotopes. are: the predominant components of the contamination and are representative of the
contamination distribution.

Sheet No. Cbntents Topic :
1 Calc. Summary Summary of Calc Brief
2 Shallow Zone Required Number of Samples Calculation

Calc. Summary
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CALCULATION SHEET
; Washington Closure Hanford
Originator R. T. Coffman Date _10/11/2005 Calc. No. 0100K-CA-V0055 Rev.No._ 0
Project _100-K Remedial Action Job No. 14655 Checked S. W. Callison St~ Date /O ~/2-05"
Subject 116-K-2 Mile Long Trench Variance Calculation. Sheet No. 2 0f2

1 Statistical Evaluation of Analytical Data

5 .

3 The required number of samples resuilting from the calculation is highlighted at the bottom of the page.

4 Each value is reflective of the specific analyte evaluated.

s The highest value of the three evaluations is used to determine the required number of samples as compared
& against the default of four.

7 Sample locations are from Calculation 0100K-CA-V0057.

8 Mean, Standard Deviation, t,-and Number of Samples formuilas are from DOE/RL-96-22, Appendix A.

L

10
1 Decision Unit: 116-K-2 Trench Shaliow Zone
12 Samples values from GEA analysis

13.Sample Areas . A& B o Constituent
14 Sample # Sample Date Location ‘Cobalt-60 Q Cesium-137 Q Europium-152 Q
15 i ¢

ilg bCilg Cll

7/6/2005 .
8 *J103C1 09/06/05 S-A1-3 6.481]

w__JO3CTH 71612005 S-Al-4 0.062{ U 0.22 0.328

= *JO3W02 8/2/05 | _S-A1-10 0.11] U 0.071] U 0.24] U
-z[__JO3CT3 71612005 S-A1-13 0.078] U 147 3.54

= J03CT4 71612005 | S-A1-16 0.051[T 0.35 0.321

=l J03CT5 —7/19/2005__ S-A2-3 — . 0.029, U 0.0527 U 0.1 U
«__JO3CT6 7/19/2005 S-A26 o.oss:‘ U 0.036] U 0.12| U
2l J03CT7 7/19/2005 5-A2:7 0.046] U 0.22§) 0.753

2 J03CT8 711912005 S-A2.10 0.099| U 0.425 1.21

=l J03CT9 7/19/2005 S-A2-14 0.095] U 0.269 0.566]

= *J03W03 8/2/05 S-A2:15 08 0,667 23U
2 *J03W04 8/2/05 S-A3-1 044U 0.18] 0.773)

% J0aGv2 7/6/2005 S-A3-2 0.042] U 0.051] U 0.17| U
«| __J03CV3 7/6/2005 S-A3-4 - 0.056] U 0.082] U 0.14] U
w2 J03CVA 7/6/2005 S-A35 0.06] U 0.061| U 0.19] U
1] *JO3W05 ] 8/2/05 S-A3-9 0.53] 0.153] 0,23 U
s *JO3W06 _B/2/05 SA3AT | 044 0.45] A

sf  JO3CV7 7/20/2005. S-A4-3 0.058| U] 0.062] U o.zl U
= JO3CV8 7120/2005 S-Ad-4 0.066] U 0.316) 0.252

] JO3CVe 7/20/2005 S-Ad-7 c.19§_‘ i 2.61 6.22)

@] __J03CWO 712012005 S-A4-9 — 0.0461 U 0.056] U 0.17] U
%] JO3CW1 7/20/2005 S-Ad-12 —0.074 U 0.284] 1.2]

« —J03CW2 7/20/2005 S-A4-13 0.092) U 0.14 U 0.277 U
s JO3CW3 71612005 S-B51 | . 0.083| U 0.928| 1.79)

2| JO3CW4 716/2005 SB52 _ —0.083[ U] 0.1[ U 0,19 U
«[ _JO3CW5. 71612005 S-B5:5 0.124] 6.4 2.54]

«| _ JO3CWE 716/2005_ SB5-7 0.058] U 0.065] U 0.22 U]
«|_JO3CW7 71612005 S-B5-13 0.061] U 0.052] U 0.13 U
« _JO3CW8 70612005 5.B5-15 o?Mg"U’“"“"ﬂ.o 710 022U
o __JO3CWZ 7/20/2005 S-86-1 0.048] U 0.045 U 0.47] U
«_J03CX0 ~7/20/2005 5-86-10 0.053| U 0.066] U o.15| U
o JO3CX1 7/20/2005 S-B6-12_. 0.059{ U 0.063] U 0.18] U
so| _ JO3CX2 7/20/2005 5-B6-13 0.062] U 0.077] U 0.14] U
st JO3CX3 7/20/2005 S-B6-15 0.052| U 0.053] U o.1a| u
s2|  JO3CX4 7/20/2005 S-B6-16 0.06].U 0.067( U 0.4 i
s3] JDBCX5 7/20/2005 S-B7-1 0.066 U 0.087 U 021l U
s *JOBWO7 8/2/2005 S-B7-3 0.231 0.104| —_0A7d U
ss|__ JO3CX7 7/20/2005 S-B7-4 0.072| U 0.126] 0.23] U
5| __JO3CX8 7/20/2005 S-B7-5 0.083[ U 0.149[ 0.352
s7]_J0BCX9 712012005 S-B7-8 0.05| U 0.402] 0.2l U
ss[ JO3CYO 71202005 SB7-11 ] 0.078] U 0.071] U 0220 U
sl JOaCY1 71712005 S-B6-2 0.075| U 0.078] U 0.9] U
e JO3CY2 71712005 SB83 0.057| U 0.064] U 0.22[ U
o[ __JO3CY3 71712005 S-B8-4 0.064U| 0048 U 0.12:!1
2l JO3CY4 71712006 S-B8-8 0.16| U 15.4) 7.88

o JO3CY5 71712005 S-B8-12 0.1 U 0.079] U 0.2 U
o — JO3CYB 71712005 S-88-13 0.0571 U 0.062[ U 0.2 U
es|Mean (LV) : 0.11 0.69 0.78

ss| Standard Deviation (S8) === 0.13 2.38 1.50

la (5%) > . |_1645 1,645 1,645

o|p (20%) > 0.842 0.842 0.842
wo|Number of Samples === 1 2 3

=] * Denotes sample node replacement sample and data, following additional remediation.

Shallow Zone
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CALCULATION COVER SHEET
Project Title: 100-K Area Field Remediation Job No. ' 14655
Area 100-K
Discipline Environmental *Calc. No. 0100K-CA-V0056
Subject . 116-K-2 Trench (East End) Cleanup Verification 95% UCL Calculations
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
conjunction with other relevant documents. in the administrative record.

Committed Calculation Preliminary D Superseded D Voided E]
Rev.  |Sheet Numbers Originator Checker Reviewer Approval Date
Cover=1
4] Sheets =5 Approved Approved Approved Approved
10/1372005 10/13/2005 1071372005 1011772005 10/17/2005
Total =6 J. M. Capron T. M. Blakley L. M. Dittmer S. W. Callison
Cover=1 % é"" 0@@&%/ i §M/ AA/\’—-
1 Sheets =5 s
eets f/30/oa -./3;/01, 20t 2-t-0C
Total =6 J. M.. Capron T. M. Blakley S. W. Callison
SUMMARY OF REVISIONS
Replaced cover page for convenience. Revised Page 5, Lines 6 ("R" flag added to hexavalent chromium result) and
36 ("R" flag added to acronym list).
1

*Obtain calc no. from DIS

DEO01437.03 (12/09/2004)
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Washington Closure Hanford CALCULATION SHEET

Originator J. M. Capron < Date 10/13/05 Calc. No. 0100K-CA-V0056 Rev. No. 0

Project 100-K Area f#€ld Remediation Job No. 14655 Checked T. M. Blakley :lme, Date @;E
10f5

Subject 116-K-2 Trench (East End) Cleanup Verification 85% UCL Calculations Sheet No.

Purpose:!

Calculate the 95% upper confidence limit (UCL) to evaluate compliance with cleanup standards for the subject site. Also, calculate the carcinogenic risk for applicable nonradionuclide
analytes, perform the Washington Administrative Code (WAC) 173-340 (Model Toxics Control Act [MTCA]) 3-part tes, if required, and calculate the relative percent difference (RPD)
for each contaminant of concern (COC).

Table of Contents:

Sheets 1 to 2 - Calcufation Sheet Summary

Sheet 3 - Calculation Sheet Shallow Zone Verification
Sheet 4 - Calculation Sheet Deep Zone Verification
Sheet 5 - Calculation Sheet Split-Duplicate Analysis

Given/References:

1) Sample Resuits

2} All lookup values and remedial-action goals (RAGs) are taken from DOE-RL (2005b) and Ecology (1996).

3) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan {SAP), DOE/RL-96-22, Rev. 4, U.S. Department of Energy, Richtand Operations Office, Richland,
Washington.

4) DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland
Operations Office, Richland, Washington. '

5) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publlcauon #92-54, Washington State Department of Ecology, Olympia, Washington.

6) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supp 5-6, Analyzing Site or Backgrounid Data with Below-Detection Limit or Below-PQL

Values (Censored Data Sets), Publication #92-54, Washington State' Department of Ecology, Olympia, Washington.

Ecology, 1996, Mode! Toxics Control Act Cleanup Levels and Risk Calculations (CLARC 1), Publication #94-145, Washington State Department of Ecology, Olympia,

Washington.

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

9) WAC 173-340, 19986, "Model Toxics Control Act--Cleanup,* Washington Administrative Code.

7

Solution:

Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993}, below, and in the RDR/RAWP (DOE-RL 2005b). Use data from the attached worksheets to
calculate the 95% UCL, hazard quotients, excess carcinogenic risk, perform the WAC 173-340 3-part test for nonradionuclides, and calculate the RPD for each COC in the primary-
duplicate and primary-split sample pairs.

Calculation Description: )

The subject calculations were performed on data from soil verification samples from the northeast portion of the 116-K-2 waste site; calculations for the remainder of the waste site will
be documented separately. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by utilizing the built-in spreadsheet functions and/or creating formulae
within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is documented by this calculation.. Spiit and duplicate RPD results are
used in evaluation of data quality and are presented in the cleanup verification package (CVP) for this site.

Methodology: '

For nonradioactive analytes with <50% of the data below detection limits and all radionuclide analytes, the statistical value calculated to evaluate the effectiveness of cleanup is the
95% UCL. For nonradioactive analytes with >50% of the data below detection limits, the maximum value for the data set is used instead of the 95% UCL. All nonradionuclide data
reported as being below detection limits are set to ¥z the detection limit value for calculation of the statistics (Ecology 1993). For radionuclide data, calculation of the statistics was done
on the reported value. In cases where the laboratory does not report a value below the minimal detectabte activity {MDA), half of the MDA is used in the calculation. For the statistical
evaluation of primary-duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be pérformed on the data and the 95% UCL calculated on the appropriate
distribution using. Ecology software.. For nonradionuclide small data sets {n < 10) and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so
no test for distribution is performed. For nonradionuclide data sets of ten or-greater, distributional testing is done using Ecology’s MTCAStat software (Ecology 1993).

The hazard quotient (for shallow zone nonradionuclide COCs) is determined by dividing the statistical value (derived in this caiculation) by the WAC 173-340 non-carcinogenic cleanup
limit. The excess nonradionuclide carcinogenic risk is determined by dividing the statistical value by the WAC 173-340 carcinogenic cleanup !imit and then multiplying by 10°.

The WAC 173-340 3-part test is performed for nonradionuclide analytes only and determines if:

1) the 95% UCL value exceeds the most stringent cleanup limit for each non-radionuclide COC,

2) greater than 10% of the raw data exceed the most stringent cleanup limit for each non-radionuctide COC,

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

The RPD is calculated when both the primary value and either the duplicate or split values are above detection limits and are greater than 5 times the target detection limit (TDL). The
TDL is a laboratory detection limit pre-determined for each analytical method, listed in Table II-1 of the SAP (DOE-RL 2005a). The RPD calculations use the following
formula: RPD =[ |M-S}/((M+8)/2)]*100

where, M =Main Sample Value S = Split (or duplicate) Sample Value
For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than +/- 30% indicates the data compare favorably. For regulatory splits, a threshold of

35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the usability of the data is performed. Additional discussion
as necessary is provided in the data quality assessment section of the applicable CVP.

If regulator split comparison is required, an additional parameter is evaluated. A control limit of +/- 2 times the TDL shall be used if either the main or regulator split value is less than 5
times the TDL and above detection. In the case where only one result is greater than 5 times the TDL and the other is below, the +/- 2 times the TDL criteria applies. Therefore, the
following calculation is performed as part of the evaluation for these two cases involving regulator split data: difference = main - regulator split. If the difference is greater than +/- 2
times the TOL, 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 collected for this site.
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CVP-2006-00001

Rev. 0
Washington Closure Hanford CALCULATION SHEET
- ;4'16- .
Originator J. M. Capron Date 10/13/05 Cale. No. 0100K-CA-V0056 Rev. No. 0
Project 100-K Area Fleld Remediation Job No, 14655 Checked T_M. Blakley Jsnie, DateM
Subject 116-K-2 Trench (East End) Cleanup Verification 95% UCL. Calculations Sheet No. 20f5
S y (continued)
Results:
The results presented in the summary tables that follow are for use in RESidual RADioactivity dose/risk analysis and the CVP for this site.
Results Summary - Shallow Zone Results Summary - Deep Zone
Analyte Result Qualifier Units Analyte Result Qualifier Units
Hexavalent Chromium 3.9E-01 mg/kg Hexavalent Chromium 5.3E+00 mg/kg
Carbon-14 7.0E-01 pCi/g Carbon-14 1.26E+00 pCilg
Cesium-137 5.6E-01 pCilg Cesium-137 1.30E+02 pCilg
Cobalt-60 1.8E-02 U pCilg Cobalt-60 2.48E+00 pCilg
Europium-152 1.53E-01 pCilg: Europium-152 6.27E+01 pCi/g
Europium-154 5.6E-02 U pCilg Europium-154 5.4E400 pCi/g
Nickel-63 3.56E+00 pCilg Nickel-63 8.8E+02 pCi/g
Jutonium-239/240 2.3E-02 U pCi/g Plutonium-289/240 6.9E+00 pCi/g
Stroritium-90 1.43E-01 pCilg Strontium-90 7.12E+00 pCifg
WAC 173-340 Evatuation (Shallow Zone) 'WAC 173-340 Evaluation (Deep Zone)
3-Part Test: 3-Part Test: ‘
95% UCL. > Cleanup Limit? NO 95%: UCL > Cleanup Limit? YES
> 10% above Cleanup Limit? NO > 10% above Cleanup Limit? YES
Any sample > 2x Cleanup Limit? NO Any sample > 2x Cleanup Limit? YES
Risk Estimate: Because of the "yes" answers to the MTCA 3-part test for hexavalent
Nonrad noncarcinogenic index sum: 1.6E-03 chromium, a detailed assessment wili be performed for this contaminant
Nonrad carcinogenic risk: 1.9E-07 within the CVP.
Relative, Percent Difference (RPD) Relative Percent Difference (RPD)
Results (Shallow Zonie)* GA/QC Analysis Results (Deep Zone)* QA/QC Analysis
Duplicate Split Duplicate n Ay
Analyte Analysis™ | Analysis* Analyte Analysis* Split Analysis*
Hexavalent Chromium H: lent Chromium 18% 42%
Carbon-14 Carbon-14
Cesium-137 . Cesium-137 11% 21%
Cobalt-60 Cobait-60 15% 40%
Europium-152 Europium-152 8.7% 39%
Europium-154 Europium-154 32% 34%
Nickel-63 Nickel-63 17% 56%.
Plutonium-239/240 Plutonium-239/240 34% 58%
Strontium-90 Strontium-90 11% 28%
*A blank cell i that RPD was not required.
**The signif of the RPD.values, i g values greater than 30%, is addressed within'the Data Quality Assessment for the CVP for this site.

QA/QC = quallty assurance/quality control
RESRAD = RESidual RADicactivity (dose model)
RPD = relative percent difference

U = undetected

UCL = upper confidence limit
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CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron %34 & Date 10/13/05 Cale. No. 0100K-CA-V0056 Hev. No. 0
Project 100-K Area Field Remediation Job No. 14655 o Checked T. M. Blakleyss4n & Date 15{‘3‘{;\3
Subject 116-K-2 Trench (East End) Cleanup Verification 95% UCL Calculations Sheet No., of b
1 Shallow Zone Sample Data
2} Sampling HEIS Sample Hexavalent Chromium Carbon-14 Ceslum-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
3 Area Number Date mgkg | Q PQL _pCilg ' Q MDA pCilg | Q: MDA pCilg | Q. MDA pCi/lg i Q MDA pCilg | Q| MDA pCilg | Q MDA pClig ' G; MDA pCilg [ Q MDA
4 B7 Jo3Jws 8/18/2005 | 2.0E-01 | U: 2.0E-01 [-1.04E+00]{ U ! 2.6E+00 | 1.67E-01 32E-02 | 3.0E02 | U 3.0E-02 { 11E-01 [U| 1.1E-01 | 1.0E-01 { U] 1.0E-01 | 1.09E+00] U | 3.3E+00 0 Ul 3.tE-01 | -6.36-02 | U | 2.6E-01
5 D:gg?;\i;\fs()f JO3JWg 8/18/2005 | 2.0E-01 : U 20E-01 | 4.5E-02 | U | 2.8E+00 | 1.48E-01 3.0E-02 | 3.0E02 : U [, 30E-02 | 11E-0t | U | 1.1E-01 | 9.8E-02 | U | 9.8E-02 | 341E-01 | U | 3.2E+00 | 63E-02 | U | 41E-01 | 6.0E-02 | U | 2.8E-01
8 At J4103C0° 9/6/2005 2.0E-01 | U! 2.0E-01 |-2.87E+00] U | 4.4E+00 | 3.46E-01 2.8E-02 | 41E-02 [ U | 4.1E-02 | 3.46E-01 75E-02 | 1.2E-01 [ Ui 1.2E-01 {1.87E+00| U | 4.3E+00 0 U | 2.9E-01 | 1.94E-01 1.8E-01
7 A2 JO3Jw3 8/18/2005 | 2.5E-01 2.0E-C1 | 2.98E+0C 2.9E+00 | 5.1E-02 ;: U 65.1E-02 | 3.2E02 | U . 3.2E02 | 75E-02 | U 7.5E-02 | 11E-01 1 U 11E-01 | 3.66E-01 | U | 3.4E+00 0 U| 27E-01 | -61E-02 { U | 2.3E-01
8 A3 Jo3w34® 8/18/2005 | 2.2E-01 2.0E-01 |-518E-01| U | 1.8E+00 | 3.4E-02 | U] 34E-02 | 3.1E-02 |U ! 3.1E-02 | 1.1E-01 {U; 1.1E-0t | 1.0E-01 | U| 1.0E-01 | 4.99E-01 | U | 3.3E400 | 3.7E-02 | U | 2.8E-01 | 1.80E-01 1.8E-01
9 A4 JO3JWS 8/18/2005 20E-01 | U | 2.0E-01 | 514E-01 | U | 2.6E+00 | 1.46E-01 34E-02 | 3.2E-02 | U: 3.2E-02 | 1.2E-01 | U | 1.2E-0t 11E01 U] 1.1E-01 {2.24E+00{ U | 3.3E+00 | 3.6E-02 | U ; 2.7E-1 1.2E-02 | U | 2.4E-01
10 B5 JO3JWE 7/6/2005 2.3E-01 2.0E-G1 |-8.08E-01| U | 2.2E+00 | 1.45E+00 1.0E-01 | 3.8E-02 | U] 35602 | 1.7E-01 [ U] 1.7E-01 | 1.1E-01 | U| 1.1E-01 | 7.83E+00 3.7E+00 0 Ui 25E-01 | 1.02E-01 | U | 3.0F-01
11 86 JO3JW7 8/19/2005 2.0E-01 ; U! 2.0E-01 |-5.96E-01{U ! 2.6E+00 | 3.86-02 | U| 3.8E-02 | 3.5E-02 | U 35E-02 | 1.2E-01 |U| 1.2E-01 1.1E-01 | U} 1,1E-01 | 8.75E-01 | U i B3.2E+00 c U 3.0E-01 1.7E-02 | U ! 2.3E-01
12 B8 JO3JIXC 7/7/2005 8.56E-01 2.0E-01 |-1.92E-01{ U ! 1.6E+00 | 3.2E-02 | U | 3.2E-02 | 2.8E-02 | U, 2.8E-02 { 1.0E-01 | U | 1.0E-01 9.7E-02 | U | $9.7E-02 |-1.25E+D1{ U | 7.3E+00 0 Ui 35E-01 | 213E-01 | U 2.3E-01
13 Note: Radiological analytical methods use statisticaly-determined floating calibration curves that are not forced through the origin; therefore, negative values are rutinely reported for undetected analytes. This does not diminish the usability of the data.
14 Statistical Computation Input Data
15] Sampling HEIS Sample cr®* C-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 pPu-2391240 Sr-80
16 Area Number Date ma/kg __pCilg pClig pCilg pCi/g pCl/g pCilg pCilg pCilg
17 B7 JO3JW8/I03IWS|  8/18/2005 1.0E-01 -5.0E-01 1.88E-01 1.5E-02 5.6E-02 5.0E-02 7.16E-01 2.7E-02 -1.5E-03
18 Al J10aco? 9/6/2005 1.0E-01 -2.87E+00 3.46E-01 21E-02 3.46E-01 6.0E-02 1.97E+00 0 1.94E-01
19 A2 JA3JW3 8/18/2005 2.5E-01 2.98E+00 2.6E-02 1.6E-02 3.8E-02 5.6E-02 3.56E-01 0 -5,1E-02
20 A3 JO3w34° 8/18/2005 | 2.2E-01 -5.18E-01 1.7E-02 1.6E-02 5.6E-02 5.0E-02 4.99E-01 3.7E-02 1.80E-01
21 Ad JO3JWS 8/18/2005 | 1.0E-01 5.14E-01 1.46E-01- 1.6E-02 | 6.0E-02 5.5E-02 2.24E+00 3.6E-02 1.2E-02
22 BS Jo3Jwe 7/6/2005 2.3E-01 -8.08E-01 1.45E+00 1.8E-02 ) 8.5E-02 5.5E-02 7.83E+00 0 1.02E-01
23 B6 JOBJW7 8/19/2005 | 1.0E-01 -5.96E-01 1.9E-02 1.8E-02 6.0E-02 5.5E-02 8.75E-01 0 1.7E-02
24 B8 JO3JXD 7/7/2005 8.5E-01 -1.92E-01 1.6E-02 1.4E-02 5.0E-02 4.9E-02 -1.25E401 0 2.13E-01
25 Statistical Computations
26 crtt c-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 Pu-239/240 Sr-90
Smal! (n<10) data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide daia set. Radionuclide data set. Radionuclide data set.
Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric
27 Statistical value based on z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. 2z-statistic,
28 N 8 8 8 8 ) 8 8 8 8 8
29 % < Detection limit]  50% B88% 50% 100% 83% 100% 88% 100% 75%
30 mean| 2.4E-01 -2.5E-01 2.7E-01 1.7E-02 f 9.4E-02 5.4E-02 2.5E-01 1.2E-02 8.3E-02
31 st. dev.| 2.5E-01 1.62E+00 4.96-01 2.E-03 i 1.03E-01 4.E-03 5.70E+00 1.7E-02 1.02E-01
32 Z-statistic] 1.645 1.845 1.645 1.645 : 1.645 1.645 1.645 1.645 1.645
a3 95% UCL on mean| 3.9E-01 7.0E-01 5.6E-01 1.8E-02 { 1.53E-01 5.6E-02 3.56E+00 2.3E-02 1.43E-01
34 max valuei 8,5E-01 2,98E+00 1.45E+00 4.1E-02 : 3.46E-01 1.2E-01 7.83E+00 5.3E-02 2.13E-01
35 Statistical value] 3.9E-01 7.0E-01 5.6E-01 1.8E-02 \ 1.53E-01 5.6E-02 3.56E+00 2.3E-02 1.43E-01
36 . Background NA NA NA NA NA NA NA NA NA
37 Statistical value above background] 3.9E-01 7.0E-01 5.6E-01 1.8E-02 1.53E-01 5.6E-02 3.56E+00 2.3E-02 1.43E-01
38| Lookup Value - 15 mrem/yr for rad 8.69 6.2 14 33 3.05 83 35.1 4.5
Most Stringent Cleanup Limit for 2 River
39 nonradienuclide and RAG type| Protection
40{WAC 173-340 3-PART Test
a1 95% UCL > Cleanup Limit? NO
42 > 10% above Cleanup Limit? NO
43 Any sample > 2X Cleanup Limit?]  NO
44|EXCESS RISK EVALUATION
45 WAC 173-340 Non-Carcinogenic Cleanup: 240
45 Hazard quotient for each nonradionuclide:| 1.6E-03
47 WAC 173-340 Carcinogenic Cleanup: 2.1
48]  Risk for each carcinogenic nonradionuclide:| 1.9E-07
49{WAC 173-340 3-Part-Test Compliance? YES
50|Nonrad noncarcinogenic index sum: 1.6.6-03
51{Nonrad carcinogenic risk: 1.9E-07

52 *Replaces Sample JO3W33, collected on 8/2/2005 and Sample JO3JW2, collected on 7/6/2005.
53 “Replaces Sampla JO3JW4, coliected on 7/6/2005.

54
55

HEIS = Hanford Environmental information System
MDA = minimum detectable activily

58 NA = not applicable

57

PQL = practical quantitation limit

Q = qualitier

RAG = remedial action goat

U = undetected

WAC = Washington Administrative Code
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43 NV =no value
44 PQL = practical quantitation limit

WAC = Washington Administrative Cade
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CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron %“' = Date 10/13/05 Calc. No. 0100K-CA-V0056 Rev. No. 0
Project 100-K Area Field Remediation Job No. 14655 Checked T. M. Blakiey Jmnz> Date /0//2/p5
Subject 116-K-2 Trench (East End) Cleanup Verification 85% UCL Calculations Sheet No. 465
1 Deep Zone Sample Data )
2| Sampling HEIS Sample Hexavalent Chromium Carbon-14 Cesium-137 Cobali-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
3 Area Number Date mg/kg | Q PQL pCifg | Q MDA pCilg | Q MDA _pCily | Q MDA pCilg : Q MDA pCilg { Q MDA pCilg 1Q| MDA pCilg | Q MDA pCilg | Q@ MDA
4 B6 JO3D02 7/26/2005 | 8.7E+00 4.0E-01 | 2.00E+00 1.9E+00 | 1.83E+02 3.0E-01 | 4.12E+00 1.2E-01 | 8.92E+01 9.0E-01 | 8.14E+00 4.5E-01 |1.22E+03 9.5E+00 | 7.22E+00 2.3E-01 | 9.83E+00 3.2E-1
5 Dxﬁlg:;éezof Jo3D03 7/26/2005 | 7.3E+00 4.0E-01 | 8.54E-01 i U | 2.1E+00 | 1.64E+02 3.3E-01 | 3.56E+00 1.5E-01 | 8.18E+01 8.9E-01 { 5.90E+00 5.5E-01 | 1.45E+03 1.0E+01 | 1.02E+01 2.8E-01 | 8.80E+00 2.9E-01
6 Al JO3CY7 7/7/2005 2.7E+00 2.06-01 | 1.69E-01 | U | 1.5E+00 | 1.03E+02 2.8E-01 | 1.52E+00 9.5E-02 | 2.53E+01 7.9E-01 | 2.75E+00 3.1E-01 | 2.48E+02 7.9E+00 | 1.58E+00 2.6E-01 | 2.96E+00 2.2E-01
7 A2 JO3CY8 7/25/2005 | 2.5E+00 4.1E-01 | 4.23E-01 | U | 1.7E+00 { 1.04E+02 2.6E-01 { 7.35E-01 7.8E-02 | 2.02E+01 1.0E-01 | 2.04E+00 3.1E-01 [ 2.27E+02 4.1E+00 [ 2.86E+00 2.1E-01 | 2.60E+00 2.9E-01
8 A3 JO3CY9 71712005 3.3E+00 2.0E-01 | 1.32E+00| U | 1.4E+00 ] 1.10E+02 3.3E-01 { 1.66E+00 1.1E-01 | 6.29E+01 1.1E+00 | 5.28E+00 4.4E-01 | 8.22E+02 7.2E+00 | 7.3BE+00 2.9E-01 | 6.65E+00 2.1E-01
9 B4 J03D00 7/25/200 3.6E+00 4.0E-01 | 7.58E-01 | U | 1.7E+00 | 6.06E+01 1.76-01 | 8.33E-01 5.5E-02 | 1.06E+01 5.86-01 | 7.70E-01 2.1E-01 | 3.38E+02 4.9E+00 | 2.30E+00 2.6E-01 | 4.84E+-00 3.1E-01
10 B5 JO3D01 7/7/2005 3.3E+00 2.0E-01 | 1.33E+00| U | 1.6E+00 | 6.18E+01 2.3E-01 | 1.79E+00 8.9E-02 | 5.46E+01 6.2E-01 | 5.20E+00 3.6E-01 { 5.64E+02 7.4E+00 | 6.40E+00 3.3E-0t | 6.21E+00 2.9E-01
11 Statistical Computation Input Data
12| Sampling HEIS Sample o Cc-14 Cs137 Co-60 Eu-152 Eu-154 NI-63 Pu-239/240 Sr-30
13 Area Number Date ma/kg pCilg pCilg pCifg pCi/g pCilg pCi/g pCi/g pCilg
14 B6 J03D02/J03D03 | 7/26/2005 8.0E+00 1.43E+00 1.74E+02 3.84E+00 8.55E+01 7.02E+00 1.34E+03 8.7E+00 9.32E+00
15 Al JO3CY7 7/7/2005 2.7E+00 1.69E-01 1.03E+02 1.52E+00 2.53E+01 2.75E+00 2.48E+02 1.58E+00 2.96E+00
16 A2 JO3CY8 7/25/2005 | 2.5E+00 4.23E-01 1.04E+02 7.35E-01 2.02E+01 2.04E+00 2.27E+02 2.56E+00 2.60E+00
17 A3 JO3CY9 7/7/2005 | 3.3E+00 1.32E+00 1.10E+02 1.66E+00 6.29E+01 5.28E+00 8.22E+02 7.38E+00 6.65E+00
18 B4 J03D00 7/25/200 3.6E+00 7.58E-01 6.06E+01 8.33E-01 1.06E+01 7.70E-01 3.38E+02 2.30E+00 4.84E+00
19 BS JO3DO1 7/7/2005 3.3E+00 1,33E+00 6.18E+01 1.79E+00 5.46E+01 5.20E+00 5.64E+02 6.40E+00 6.21E+00
20 Statistical Computations
21 cr* C-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 Pu-235/240 Sr-90
Small (n<10) data set. Radionuclide data set. Radionuclide data set. Hadionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set.
Use nonparametric Use nonparametric Use nonparamettic Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric
22 Statistical value based on 2-statistic. z-shatistic. z-statistic. z-statistic. z-statistic. z-statistic. z-ztatistic. z-statistic. z-statistic.
23 N 6 6 6 6 6 6 [3 6 6
24 % < Detection limit| 0% 83% 0% 0% _ 0% 0% 0% 0% 0%
25 mean| 3.9E+00 9.0E-01 1.02E+02 1.73E+00 4.32E+01 3.8E+00 5.9E+02 4.8E+00 5.43E+00
26 st. dev.| 2.1E+00 5.3E-01 4.1E+01 1.12E+00 2.90E+01 2.E+00 4.3E+02 3.0E+00 2.52E+00
27 Z-statistic]  1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645
28 95% UCL on mean| 5.3E-+00 1.26E+00 1.80E+02 2.48E+00 6.27E+01 5.4E+00 8.8E+02 6.96+00 7.12E+00
29 max value| 8.7E+00 2.00E+00 1.83E+02 4.12E+00 8.92E+01 8.1E+00 1.45E+03 1.02E+01 9.83E+00
30 Statistical value| 5.3E+00 1.26E+00 1.30E+02 2.48E+00 6.27E+01 5.4E+00 8.8E+02 6.9E+00 7.12E+00
31 Background| NA NA NA NA NA NA NA NA NA
32 Statistical value above background] 5.3E+00 1.26E+00 1.30E+02 2.48E+00 6.27E+01 5.4E+00 8.8E+02 6.9E+00 7.12E+00
Lookup Value - Protection of Groundwater|
33 and River| NV 1,465 13,900 NV NV 83 NV 27.6
Most Stringent Cleanup Limit for| 2 River
34 nonradionuclide and RAG type| Protection ;
35|WAC 173-340 3-PART Test
36 95% UCL > Cleanup Limit?] YES
37 > 10% above Cleanup Limit?{ YES
38 Any sample > 2X Cleanup Limit?] YES
32|WAC 173-340 3-Part-Test Compliance? NO
40 HEIS = Hanford Environmental Information System Q = qualifier
41 MDA = minimum detactable actvity RAG = remediat action goal
42 NA = not applicable U = undetected
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CALCULATION SHEET
Washington Closure Hanford
Originator J. M. Capron Date 1/30/06 Calc. No. 0100K-CA-V0056 Rev. No. 1 ]
Project 100-K Area Field Remediation Job No. 14655 Checked T. M. Blakley lna/® Date 9 31:}2 ol
Subject 116-K-2 Trench (East End) Cleanup Verification 95% UCL Calculations ~ SheetNo. 50l5
Split-Duplicate Analysis
1 Shallow Zone Sample Results:
2 Sampling Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
3 Area HEIS Number mg/kg Q| PQL pCilg [ Q| MDA pCilg Q! MDA pCilg : Q| MDA pCi/g 1 Q| MDA pCilg |Q| MDA pCilg Q| MDA pCilg | Q] MDA pCig iQ| MDA
4 B7 JO3JW8 2.0E-01 | U| 2.0E-01 |-1.04E+00 2.6E+00 | 1.67E-01 3.2E-02 | 3.0E-02 | U] 3.0E02 | 11E-01 | U] 1.1E-01 | 1.0-01 [ U | 1.0E-01 [1.09E+00! U | 3.3E+00 0 U 3.1E-01 | -6.3E-02 | U | 2.6E-01
5] Duplicate of JO3JWS8 JO3JW9 20E-01 | U! 20E-01 | 4.5E-02 | U| 2.8E+00 | 1.48E-01 3.0E-02 | 3.0E-02 | U| 3.0E-02 | 1.1E-01 | U| 1.1E-01 | 9.8E-02 | U | 9.8E-02 | 341E-01 | U | 3.2E+00 | 5.3E-02 | U| 4.1E-01 | 6.0E-02 | U| 2.8E-01
6]  Split of JO3JWS JO3JX1 3.50E+00 |UR| 3.50E+00 | -1.51E-01] U | 8.02E-01 | 2.04E-01 1.50E-02 | 3.89E-06 | U | 1.54E-02 | 1.09E-01 | U | 4.86E-02 | -7.73E-03| U | 4.90E-02 | 4.55E+00 | U | 1.06E+01 [ 2.82E-02 | U | 7.64E-02 | 8.63E-02 | U | 1.24E-01
7 Shallow Zone Analysis:
8 TDL 0.5 50 0.1 0.05 0.10 0.10 30 1.0 1.0
g Both > MDA? No-Stop (acceptable) No-Stop {(acceptable) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop {acceptable)
10} Duplicate Analysis Both > 5xTDL? No-Stop {acceptable)
11 RPD
12 Both > MDA? No-Stap (acceptable) No-Stop (acceptable) Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop {acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop {acceptable)
13 Split Analysis Both > 5xTDL? No-Stop (acceptable)
14 RPD
15
16
17 Deep Zone Sample Resuits: .
18 Sampling Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
19 Area HEIS Number mg/kg [ Q| MDA pCilg | Q| MDA pCilg |G| MDA pCilg | Q| MDA pCvg | Q! MDA pCilg | Q MDA pCilg || MDA pCilg | Q MDA pCilg i Q MDA
20 B6 J03D02 8.7E+00 4.0E-01 | 2.00E+00 1.9E+00 | 1.83E+02 3.0E-01 | 4.12E+00 1.2E-01 | 8.92E+01 9.0E-01 | 8.14E+00 4.5E-01 | 1.22E+03 9.5E+00 | 7.22E+00 2.3E-01 | 9.83E+00 3.2E-01
21| Duplicate of J03D02 JO3D03 7.3E+00 4.0E-01 | 8.54E-01 | U| 2.1E+00 | 1.64E+02 3.3E-01 | 3.56E+00 1.5E-01 § 8.18E+01 8.9E-01 | 5.90E+00 5.5E-01 | 1.45E+03 1.0E+01 | 1.02E+01 2.8E-01 | 8.80E+00 2.9E-01
22{  Spiit of JO3DO2 J03D04 1.33E+01 3.50E+00] 1.50E-01 | U | 8.06E-01 { 2.27E+02 1.10E-01 | 6.16E+00 4.29E-02 | 1.32E+02 3.66E-01 | 1.15E+01 1.60E-01 | 2.18E+03 7.15E+00 | 1.31E+01 5.86E-02 | 1.30E+01 1.65E-01
23 Deep Zone Analysis:
24 TDL 0.5 50 0.1 0.05 0.10 0.10 30 1.0 1.0
25 Both > MDA? Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
26{ Duplicate Analysis Both > 5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (caic RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD)
27 RPD 18% 11% 15% 8.7% 32% 17% 34% 11%
28 Both > MDA? -Yes (continue) Na-Stop {acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
29 Split Analysis Both > 5xTDL? Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes {calc RPD)
30 RPD 42% 21% 40% 39% 34% 56% 58% 28%
31

33 MDA = minimum detectable activity
34 PQL = practical quantitation limit

35 Q =qgualifier
36 R = rejected

37 RPD = relative percent difference

38 TDL = target detection limit
39 U = undetected
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Note: The significance of the reported RPD values, including values greater than 30%, is addressed within the Data Quality Assessment for the Cleanup Verification Package for this site.
32 HEIS = Hanford Environmental Information System
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Originator: | S. W. Cl: W Perrott! Date: > /o5 Calc. No.: | 0100K-CA-V0058 Rev.: 0
Project: | 100-K. Field Remediation Project | Job Né: | 714655 | Checked: | T. M. Blakley Zn | Date: | iof/5/0%
Subject: | 116-K-2 Trench (East End) RESRAD Calculation SheetNo. 1 of 6

PURPOSE:

Calculate the soil and groundwater concentrations, dose, and risk contributions from
remaining radionuclide contaminants in the vadose zone over a period of 1,000 years.

GIVEN/REFERENCES:

1)

2)

3)

4)

5)

6)

7)

8)

Cleanup verification data from 116-K-2 Trench (East End) Cleanup Verification 95%
UCL Calculations, Calculation No. 0100K-CA-V0056, Rev. 0, Bechtel Hanford, Inc.;
Richland, Washington.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
(RDR/RAWP), DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

Radioactive and nonradioactive contaminants of concern from the 100 Area Remedial
Action Sampling and Analysis Plan (100 Area SAP), DOE/RL-96-22, Rev. 4, U.S.
Department of Energy, Richland Operations Office, Richland, Washington. For the
purpose of these RESRAD calculations, the radioactive contaminants of concern
(COCs) are carbon-14, cesium-137, cobalt-60, europium-152, europium-154, nickel-
63, and plutonium-239/240. Hexavalent chromium is the only nonradionuclide
contaminant of concern

RESidual RADioactivity (RESRAD) computer code, version 6.3, to calculate
compliance with residual radioactivity guidelines, developed for the U.S. Department
of Energy by the Environmental Assessment Division of Argonne National
Laboratory, Argonne, Illinois.

Sample design data from the 116-K-2 Trench (East End) Sampling Plan, Calculation
No. 0100K-CA-V0057, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. For
the purpose of these RESRAD calculations, the sampling areas identified in the
sampling plan calculation brief are 8653.26 m? for the Shallow Zone and 9140.52 m’
for the Deep Zone. Total sampling area of 17,794 m? was used for all RESRAD
calculations.

Plutonium isotope ratios from Ratios of Plutonium Isotopes at 100 Areas Remedial
Action Sites, Calculation No. 0100B-CA-V0013, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

Thickness of uncontaminated deep zone determined using analogous site data for the
116-C-1 test pit from Cleanup Verification Package for the 116-C-1 Process Effluent
Trench, CVP-98-00006, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

Attainment of the river protection RAGs is based on comparison of results from the

100 F Area Soil Hexavalent Chromium and Carbon-14 Leachability Study Summary
Report (Appendix D of the Cleanup Verification Package for the 100-F-19:1 North

Pipelines, 100-F-19:3 West Pipelines, 100-F-34 Biology Facility French Drain, and
116-F-12 French Drain, CVP-2001-00002, Rev. 0, Bechtel Hanford, Inc., Richland,
Washington.), 100-H Area Soil Hexavalent Chromium Leachability Study Summary
Report (Appendix D of the Cleanup Verification Package for the 116-H-7 Retention
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Subject: | 116-K-2 Trench (East End) RESRAD Calculation Sheet No. 2 of 6

Basin, CVP-2000-00027, Rev. 0, Bechtel Hanford, Inc., Richland, Washington), and
Estimation of Distribution Coefficients and Leachability of Hexavalent Chromium in
100-D Area Hanford Formation Sediments (Appendix D of the Cleanup Verification
Package for the 116-D-7 Retention Basin, CVP-99-00007, Rev. 0, Bechtel Hanford,
Inc., Richland, Washington).

SOLUTION:

1) Table 1 shows the waste site parameters used for RESRAD modeling. Based on the
conservative assumption (discussed in the 100 Area RDR/RAWP) that residual
contamination levels from the deep zone data set extend uniformly to groundwater,
RESRAD predicted that the residual soil concentration of nickel-63 would result in
groundwater concentrations that exceed the drinking water standard. Because this
approach is too conservative, test pit data from the 116-C-1 Process Effluent Trench
was used to include an uncontaminated deep zone between the contaminated deep
zone and groundwater to more accurately describe the 116-K-2 site for modeling
using RESRAD.

2) Table 2 shows the radionuclide activities for each COC. Input factors for each
RESRAD run are shown in the "Summary” section of the RESRAD "Mixture Sums
and Single Radionuclide Guidelines" printouts in Attachments to this Calculation
Summary.

3) The year where the peak dose (or concentration) occurs from each individual
radionuclide COC was determined by a preliminary run, This year was then included
in all final RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and
inhalation and external radiation), the peak year occurred at year zero (year 2005) for
all COCs. For the water pathways (i.e., drinking water and food ingestion) the peak
year also occurred at year zero (year 2005) for all COCs.

Table 1. Waste Site Dimensions for RESRAD Modeling

Parameter Unifs Value ) Comments
Shallow Zone Cover Depth m 0
Area of Shallow and Deép Zone m 17794 Based on Sample Design®
Thickness: Shallow Zone m 4.6 Appendix B of 100 Arca RDR/RAWP
Elevation: Ground Surface m 133.5 NAVDSS8
[Elevation: Groundwater m 118.5 NAVDSS
Thickness: Total Deep Zone m 104 | Vadose zone thickness minus shallow zone
Thickness: Uncontaminated Deep Zone m 3.1 Based on deep zone model from 116-C-1 test pit®
Thickness: Contaminated Deep Zorie m 73 Deep zone thickness minus uncontaminated deep zone

Length Parallel to Aquifer Flow m 292 Based on Sample Design®
* Sample design data from the 116-K-2 Trench (East End) Sampling Plan, Calculation No. 0100K-CA-V0057, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

b Two-layer deep zone model based on test pit data from Cleanup Verification Package for the 116-C-1 Process Effluent Trench, CVP-98-00006,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

C-149



CVP-2006-00001

Rev. 0
| River Corridor
= |Closure Project  (,; uLATION SHEET
Originator: | S"W.Clark/M.W. Perrott M/ | Date: HpAs Calc. No.: | 0100K-CA-V0058 Rev.: 0
Project: | 100-K Field Remediation Project | Job No: / 14655 Checked: | T. M. Blakley 22 | Date: | j0/ 3 /p=
Subject: | 116-K-2 Trench (East End) RESRAD Calculation SheetNo. 3 of 6
METHODOLOGY:

1) Runs of RESRAD version 6.3 were completed for the shallow zone and deep. zone
using the radionuclide concentrations shown in Table 2. RESRAD numerical output
reports for dose, risk, and concentration for the shallow zone and deep zone are
presented in the Attachments to this calculation summary,

Table 2, Cleanup Verification Data Set*

COCs Shallow Zone Deep Zone
Radionuclide Activity (pCi/g)

C-14 0.70 1.26
Cs-137 0.56 130
Co-60 0.018 U" 2.48
Eu-152 0.153 62.7
Eu-154 0.056 U® 5.4
Ni-63 3.56 880

Pu-239/240 0.023U° 6.9

. S190 , - 0.143 7.12
Nonradionuclide Concentration (mg/Kg)

Cr (VD) 0.39 | 53

Value was not input into RESRAD b

a Cleanup verification data from the 1/6-K-2 Trenéh (East End) Cleanup Verification 95% UCL Calculations,
Calculation No. 0100K-CA-V0056, Rev. 0, Bechtet Hanford, Inc., Richland, Washington.

all anialyses were below detection limits.

2) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities used in
the RESRAD model were calculated from the reported combined Pu-239/249
analytical results. The calculations were performed in accordance with Calculation
No. 0100B-CA-V0013. The relative activities for Pu-239 and Pu-240 were calculated
by multiplying the cleanup verification values for Pu-239/240 in each decision unit of
the site by 0.807 and 0.193, respectively. Table 3 shows the results of these

calculations.
Table 3. Conversion of Pu-239/240 Activity to Relative Pu-239 and Pu-240 Activities
RESRAD Vadose Zone Pu-239/240 Activity Pu-239, (pCilg) Pu-240, (pCi/g)
Run # Horizon (pCi/g) (0.807 muitiplier) (0.193 multiplier)
1 Shallow Zone 0.023 U 0.0186 U .0044 U
2 ___ Deep Zone 6.9 5.57 1.33

3) Protectiveness of residual hexavalent chromium soil concentrations: Shallow zone
soil concentrations of hexavalent chromium represented by the 95% UCL value in
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Table 2 are less than the applicable RAGs (i.e., 2.1 mg/kg for direct exposure or 2.0
mg/kg for river protection). However, the deep zone hexavalent chromium soil

concentration exceeds the applicable RAG of 2.0 mg/kg for river protection. Because

this RAG was not met for the deep zone soils, a more detailed assessment of the

potential impact of residual hexavalent chromium to groundwater was made using the

100-F, 100-H, and 100-D Area-specific hexavalent chromium leach studies
(Appendix D of CVP-2001-00002, CVP-2000-00027, and CVP-99-00007). Using

‘the simple and conservative approach of comparing the residual soil concentration of

hexavalent chromium to the soil concentrations used in leach testing, and comparing
the leachate coneentrations from the leach tests to the surface water hexavalent

chromium cleanup level, indicates that remaining hexavalent chromium in deep zone
soil at the 116-K-2 site is protective of the river. The river protection soil RAG of 2.0

mg/kg is based on the MTCA “100 times dilution attenuation factor (DAF) times

surface water quality criteria” rule. The near-shore river water hexavalent chromium

cleanup level is 20 pg/L (surface water quality criteria of 10 pg/L times the dilution
attenuation factor of 2). Based on the hexavalent chromium leach studies, the
hexavalent chromium soil concentration at which the leachate did not exceed the
surface water quality criteria was 6.8 mg/kg. Therefore, using the simple and
conservative approach of comparing the hexavalent chromium deep zone soil
concentration to the leach study hexavalent chromium soil concentrations
demonstrates that cleanup of the deep zone hexavalent chromium is protective of the
river (i.e., 5.3 mg/kg is less than 6.8 mg/kg).

RESULTS:
1) Radionuclide “All Pathways” Dose Rate: The “all pathways” (maximum) dose rates

are shown in Table 4. The maximum total all-pathways dose rate is 4.62 mrem/yr
which occurs at year zero (2005).

Table 4. All Pathway Dose Rate (mrem/yr)

Vadose Zone “All Pathways” Dose Contributions in mrem/yr at each time slice (yr) »
Horizon 0 1 3 13 30 100 300 1000
Shallow Zone | 4.62E+00 | 3.13E+00 | 2.49E+00 | 1.83E+00 | 1.14E+00 | 2.01E-01 | 3.66E-03 | 9.73E-06
Deep Zone 1.29E-22 | 1.16E-22 | 9.37E-23 | 3.49E-23 | 9.01E-24 | 4.21E-06 | 4.46E-04 | 9.89E-04
Total All )
Pathways Dose | 4.62E+00- [ 3.13E+00 | 2.49E+00 | 1.83E+00 | 1.14E+00 | 2.01E-01 | 4.10E-03 | 9.99E-04
Rate (mrem/yr)
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2) Radionuclide Excess Cancer Risk: The radionuclide excess lifetime cancer risk
results are shown in Table 5. The maximum total excess lifetime cancer risk (4.39 x
107 occurs at year zero (2005).

_Table 5. Radionuclide Excess Lifetime Cancer Risk

Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Horizon 0 1 3 13 30 100 300 1000

Shallow Zone | 4.39E-05 | 3.94E-05 | 3.61E-05 { 2.72E-05 | 1.74E-05 | 3.33E-06 | 1.14E-07 | 4.33E-10

Deep Zotie 9.31E-28 | 8.45E-28 | 6.99E-28 | 2.76E-28 6.00E-29 | 1.36E-10 | 3.75E-09 | 7.76E-09 |

Total Excess
Carncer Risk

439E-05 | 3.94E-05 | 3.61E-05 | 2.72E-05 | 1.74E-05 | 3.33E-06 | 1.17E-07 | 8.19E-09

3) Radionuclide Groundwater Protection: The radionuclide concentrations in
groundwater calculated by the RESRAD model are summarized in Table 6. Because
all concentrations presented here are zero no comparison to drinking water standards

calculation was necessary.
Table 6. RESRAD Predicted Radionuclide Groundwater (Well Water) Concentrations

Radio- | Va&ﬁ: z%;)ne' Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGs
oz 0 N 3 3 30 | 100 | 300 | 1000 | TOmRDR

C-14 Total 0 0 0 0 0 0 0 0 2000
Co-60 Total 0 0 0 0 0 0 0 0 100
Cs-137 Total 0 0 o 0 0 0 0 0 60
Bu-152 Total 0 0 0 0 0 0 0 0 200
Eu-154 Total 0 0 0 0 0 0 0 0 60

Ni-63 Total 0 0 0 0 0 0 0 0 50

Sr-90 Total 0 0 0 0 0 0 0 0 8

CONCLUSIONS:

o The combined maximum all-pathways dose rate for the shallow and deep zones
shown in Table 4 is 4.62 mrem/yr which occurs at year zero (2005).
The dominant pathway for the dose rate is direct external exposure.
The primary radionuclide contributing to the direct exposure pathway is cesium-137.
None of the site COCs are projected to exceed remedial action goals (RAGs).
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e The maximum combined shallow and deep zone excess lifetime cancer risk shown in
Table 5 (4.39 x 10”) occurs at year zero (2005).

e None of the radionuclide contaminants of concern are predicted to reach groundwater
in the 1,000 years of the RESRAD model runs,

ATTACHMENTS:

—
.

Graphic showing 116-K-2 Cleanup Verification Model (1 page)

2. RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Mixture Sums and Single
Radionuclide Guidelines (19 pages)

3. RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Intake Quantities and
Health Risk Factors (19 pages)

4, RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Concentration of
Radionuclides, (9 pages)

5. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Mixture Sums and Single
Radionuclide Guidelines: (18 pages)

6. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Intake Quantities and Health
Risk Factors (37 pages)

7. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Concentration of

Radionuclides, (17 pages)
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ATTACHMENT 1

116-K-2 Trench Cleanup Verification Model

Vadose Zone Coniribution to

RESRAD (Ground Surface @ Dose and Risk
Runs Vadose Zone Components EL. 133.5 m [NAVDS8])
+ External Gamma * Aquatic Foods .
+ Inhalation Ihgestion Water Used for
R » ¢« Plant Ingestion * Soil Ingestion Jrrigation,
# (Rag) | Shallow Zone + Meat Ingestion * Milk Ingestion Household,
. an
(Total Thickness = 4.6 m [15 ft]) fvestoc
—— l
Vadose Zone -~
Contribution to
Dose & Risk Via
~ “Groundwater. bl T Dttt
Pathways Impacted
Contaminated by Groundwater
Run Deep Zone Quality Are:
#2 (Rad)

(Thickness = 7.3 m [24.0 ft])

* Plant Ingestion
* Meat Ingestion
* Milk Ingestion

Uncontaminated
Deep Zone

(Thickness = 3.1 m [10.2 #])

- — -+ Aquatic Foods - |
Ingestion

« Drinking Water

WELL

Y

_— E0510030
(Groundwater Table @
EL 118.5 i [NAVD88])

Vadose Zone Contribution to
Groundwater Contamination

Attachment Sheet No. 1 of 1
Originators: _S. W. Clark 2§i§ Date /J o

M. W. Perrott Date
Chk'dBy __T.M. BIaklevva}% Date mw[pg

Calc. No. __0100K-CA-V0058 Rev. No._0
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The attached calculations have been generéted 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 Voided D
Rev. | Sheet Numbers Or'igil}ator Checker Reviewer - Approval Date

Cover =1 Sht
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Calc =2 Shis % OJé M" 5”1/ Lev
0 Attachl =1 Sht Tuz C.A. Bent: R.T. Coffman S.W. Callison 1z I 21 /06'

Attach2 =1 Sht ;Z//f/o — /7//[7 0‘)/ [2[2‘.0{ |2,/2_l/a{

Attach3 = 5 Shts

Total = 10 Shts

SUMMARY OF REVISIONS

*QObtain Cale. No. from DIS

DEO01437.03 (12/09/2004)
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CALCULATION SHEET

. Cruz Date 12/15/2005 Calc. No. 0100K-CA-V0062 Rev. No.

. 0
Project  116-K-2 (West End) Trench Sample Design  Job No. 14655 Checked & Date /.Zig

116-K-2 (West End) Trench Shallow, Deep Zone

Subject and Overburden Sampling Plan Sheet No. 1 of 2
1{Problem: Calculate and display required sampling nodes in concurrence with 100 Area

2 SAP DOE/RL-96-22 Rev. 3 for verification and closure. | |

3 I 1 [

4|Given: -SAP (DOE/RL-96-22 Rev. 3) and I1G (0100X-1G-G0001 Rev. 5) requirements

5 -Shallow Zone Sampling Area (Surface area of each zone determined from CAD program;

6 Attachment 3, Sht 1 of 5, CAD file 1K:121505A, 116-K-2 (West End) Trench Shallow Zone Sampling Plan)

7 Attachment 3, Sht 2 of 5, CAD file 1K:121505B, 116-K-2 (West End) Trench Shallow Zone Coordinate Table)

8 -Deep Zone Sampling Area (Surface area of each zone determined from CAD program,

9 Attachment 3, Sht 3 of 5, CAD file 1K:1215058C, 116-K-2 (West End) Trench Deep Zone Sampling Plan)
10 Attachment 3, Sht 4 of 5, CAD file 1K:121505D, 116-K-2 (West End) Trench Deep Zone Coordinate Table)
1 -Overburden Sampling Area (Surface area of each zone determined from CAD program,

12 Attachment 3, Sht 5 of 5, CAD file 1K:121505E, 116-K-2 (West End) Trench Overburden 6 and 7 Sampling Plan)
13 [

14 |

15/SAP and IG Requirements:

16 ) -Develop a 16 node sampling grid for the sampling area

17|Shallow Zong-Use appendix A of the IG to determine which six of the sixteen will be sampled

18 to collect variance and clean up verification samples

he . : L

20 -Develop a 16 node sampling grid for the sampling area

21{Overburden: |-Use appendix A of the |G to determine which six of the sixteen will be sampled

22 to collect variance and clean up verification samplés

23

24 -Develop a 16 node sampling grid for the sampling area

25{Deep Zone: |-Use appendix A of the IG to-determine which four of the sixteen will be sampled

26 to collect variance/verification samples

27

28| Determination of Shallow Zone Sampling Grid:

29

30/ Shallow Zone Sampling Grid Area determined from Table 5-1, IG

31|Attachiment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

32

33| Total Area: | 14695.50|m”
34|Area of Decision Subunits (total area 4 subunits) 3673.87|m*
35 .

36|Decision Subunit divided into 4 Sampling Areas: 918.46|m?
37

38|Sampling Areas divided into a 16 node grid (node numbers 1-16): 57.40|m?
39 . .

40]Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
41 See Attachment 3, Sht 1 of 5, 116-K-2 (West End) Trench Shallow Zone Sampling Plan,
42 for Sample Location Table .

43

44

45

46
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Washington Closure Hanford
CALCULATION SHEET

=) e |
Originator-G. Cruz Date ™ 12/15/2005 Calc. No. 0100K-CA-V0062 Rev. No. o

Project 116-K-2 (West End) Trench Sample Design Job No. 14655 Checked @6 Date /22{%20-5
116-K-2 (West End) Trench Shallow; Deep Zone

Subject  and Overburden Sampling Plan Sheet No.2 of 2

| [ [ |
| \ | |

Determination of Deep Zone Sampling Grid: -

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

1
2
3
4
5|Deep Zone Sampling Grid Area determined from Table 5-1, IG
[
7
8

Total Area: 23046.93|m”

9|Area of Decision Subunits (total area 6 subunits) 3841.15|m?
10
11|Decision Subunits divided into 3 Sampling Areas: 1280.38|m?
12|
13{Sampling Areas divided into a 16 node grid (node numbers 1-16): 80.02/m?
14
15|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sample Grid Point Lookup Table)
16 See Attachment 3, Sht 3 of 5, 116-K-2 (West End) Trench Deep Zone Sampling Plan,
17 for Sample Location Table
18
19,

20iDetermination of Overburden Sampling Grid:

22|Overburden Sampling Grid Area determined from Table 5-1, 1G
23|Attachment 2, Number of Decision Subunits Based on Area (Converted to Sq Meters)

25{Total Area: 8676.07|m”
26|Area of Decision Subunits (total area 2 subunits) 4338.03|m°

28{Decision Subunits divided into 3 Sampling Areas: ' 1084.50{m”

30/|Sampling Areas divided into a 16 node grid {(node numbers 1-16): 67.78|m°
[ f

32|Nodes to be Sampled (as determined from Attachment 1, Table A-1, Sampie Grid Point Lookup Table)
33 See Attachment 3, Sht 5 of 5, 116-K-2 (West End) Trench Overburden 6 and 7 Sampling Plan
34 for Sample Location Table
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Subject 116-K-2 Mile Long Trench Variance Calculation (Phase 2, west)
Computer Program Excel Program No.  Excel 2003
Committed Calculation X Preliminary Superseded
Rev. | Sheet Numbers Originator Checker Reviewer Approval Date
Cover - 1
0 {Summary -1 R.T. Coffman | S.W. Callison A, Buckmaster { M. A aster \ 05,
Calculations -2 B . ' v
. ions ) bpee <) % ,\’\Oq \’b\\
Total - 4 el 1z o
/ ra
SUMMARY OF REVISIONS
Scanned Rev. Date Bar Code No.

* Obtain Calc. No. from DIS.

C-159




© @ N @ a BN

&3

CVP-2006-00001

Rev. 0

CALCULATION SHEET

! i Washington Closure Hanford
Originator R. T. Coffman Date 12/12/2005 Calc. No. 0100K-CA-V0064 Rev. No. 0

Project 100K Rermedial Action_Job. No. 14655 _Checked 8. W. Callison </ <-Date {2~\2~0%

Subject  116-K-2 Mile Long Trench Variance Calculation (Phase 2, west) SheetNo.  10of3

Conclusion:

The required number of samples calculated (1sample) for.each decision sub-unitis less than the default
number (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be
collected from each shallow zone décision sub-unit.

Problem:

Calculate the number of-close out samples required for 116-K-2 Mile. Long Trench Shallow Unit verification
'sampling as: required in "100 Area Remedial Action Sampling and Analysis Plan” (DOE/RL-96-22, Rev 4) and
"Instruction Guide for the Remediation: of 100 Areas Waste Sites" (0100X-1G-G0001, Rev 5).

Given:

1) Sample locations forthe 116-K-2 Mite Long Trench Shallow Decision Unit are identified on the 116-K-2
Mile Long Trench Shallow Sample Design, Calculation number 0100K-CA-V0062, Rev. 0.

2) Lookup values from DOE/RL-96-22, Rev 4.

3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 0100X-1G-G0001, Rev 5.

4) Field sampling information from sampling logbook EL-1572-3.

Solution:

Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets
are used to calculate the required number of closeout samples. Variance calculation is based on the same
three isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 4. The statistical design is
based on the premise that these isotopes are the predominant components of the contamination and are
representative of the contamination distribution.

Sheet No. Contents: Topic

1 Calc. Summary Summary of Calc Brief
2 Shallow Zone Required Number of Samples Calculation

Calc. Summary
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Originator R. T. Coffman Date 12/12/2005 Caic. No. 0100K-CA-V0064. Rev. No. 0
Project 100-K Remedial Action Job No. 14655 Checked S. W. Callison ¢ Date {2-{2~05
Subject 116-K-2 Mile Long Trench Variance Calculation (Phase 2, west) Sheet No. 20f3

1 Statistical Evaluation of Analytical Data
2

3 The required number of samples resulting from the calculation is highlighted at the bottom of the page.

4 Each value is reflective of the specific-analyte evaluated.

s The highest value of the three evaluations is used to determine the required niimber of samples as compared
& against the default of four.

7-Sample locations are from Calculation 0100K-CA-V0062.

& Mean, Standard Deviation, t, and Number of Samples formulas are from DOE/RL-96-22, Appendix A.

10

11 Decision Unit: 116-K-2 Trench Shallow Zone
12 Samples values from ‘GEA analysis

At thru 4, B5 thru 8, C9,

13 Sample Areas 10,1, 2 & D3 thru 6 Constituent
14 Sampie # Sample Date Location Cobailt-60 Q Cesium-137 Q Europium-152 Q
1 . pCilg pCilg pCilg
#:Look-up:Value (HT) s==s=tee== ’ 1.4 8.2 33
w[J107C9_ | 9/28/2005 _ S-A1-2 0.081] U 0.071] U 0.17] U
sl _J107D0 9/28/2005 S-A1-3 0.066] U 0.067] U 0.24] U |
wl__ J107D1 9/28/2005 S-A14 0.061/ U 0.068] U 0.15 U
2 J107D2 . 9/28/2005 S-A1-10 0.068] U 0.079| U 011l U
2f _ J107D3 9/28/2005 S-A1-13 0,07} U 527 233
2| J107D4 __O128/2005 S-A1-16 0479 479 847
[ J107D5 972812005 SA2-3 0.069] U 0.063] U 0.14] U
2| J107D6 6/28/2005 S-A26 0.037] U 0.048] U 0.15[ U
[ J107D7__| 9/28/2005 S-A2-7 0.054| U o.1§gl ~0.08
[ J107D8 9128/2005 17s2A2-10 0.065] U 0.195 0173
2 J107D9 | 9/28/2005 1 5-A2-13 0.043[ U 0.804] 0.18[ U
28 J_101Fu 9/28/2005 S-A2-15 0.045/0 0.046f U j 0.1 U
2 J107F1 9/28/2005 SA31_| 0.063[ U —0.05/.U 0.13| U
%[ J107F2 9/28/2005_ S-A3-2 0.05[ U 0.044| U 0.16] U
s JHO07F3 9/28/2005 S-A34 0.045] U 0.043[ U 0.19] 0
w2l JI07F4 9/28/2005 S-A3-5 ~__0062[U] ~ 0.085/ U 0.202
s " HO7F5 9/28/2005 S-A39 0.04/ U 0.048| U o.1el u
w__ J107F6 ___O/28/2005 S-A3-11 0.037[U 0.057[0 0.1
s JI07F7 0/28/2005 S-A43 0.101 554 | 1.89)
»  J107F8 __9128/2005 S-Ad-4 0.057] U 0.701 0.24] U
sl J107F9 9/28/2005 S-A4-T 0.055 U 0.048| U 043[ U
s| _ J107H0 _9/28/2005 SA4-9 0.050, U 0.063] U 0.13] U
sl J107H1 9/28/2005 S-A4-12 0.038{ U 0.042| U 0.15] U
wf  J107H2 9/28/2005 S-A4-13 0.056] U 0453 0.750 U
«[__JI07H3 10/3/2005 S-B5-1 0.07] U 0,062 U —0.14) U
[ JI07H4 0/3/2005 SB5-2 0.06| U 0.214 0.17] U
| J107H5 10/3/2005 $-B5-6 0.055] U 0.07] U 0.2
«[J107H6 0/3/2005 S-B5-7 0.065] U 2.8 0511
sl J107H7 10/3/2005 S-B5-13 0.069] U 0.534 0.89!
[ J107H8 10/3/2005 S-B515 vo.o_7_:3l U 3.7 2.15)
al__J107H9 10/3/2005 S-B6-1 0.063 U 0.06] U] 0.16| U
| J107J0 10/3/2005 S-B6-10 0.076] U "0.074] U 0.18{ U
s J107J1. 10/3/2005 S-B6-1 0.063| U 0.107, 0211 U
ol J107J2 10/3/2005 SB6-13 | 0.083]'U 0.073| 0 “ 019 U
s *J107J3 10/372005 S-B6-15_| 0.092] U 6.18] 2,02,
wf  J107J4 10372005 S-B6-16 0.061[U 0,187 024 U
[ 10795 T0/372005 SB7-1 0.099] U 0.071] U " 019 U |
s J107J6 10/3/2005_ S-B7-3 0.085/ U 1.72) 0.464] |
s J07d7 | 10/3/2005 S'B7-4 0.057 U 0.068] U 0.21] U
s J107J8 10/3/2005 S-B7-5 0.087[U 0.065] U 0.141
st J107J9 10/312005_ S-B7-8 0.11| U 10.3 416
sef — JI07KO 107372005 S-B7-11 0.0831U 0.078] U 0.177]'0
sl J107K1 10/3/2005 S-B8-2 o.os[u 0.07] U 0:22] U
sof  JTO7K? 0/3/2005 5-B8-3 0.072| U 0.093[ U 0.2] U
ol J107K3 6/3/2005 5-B84 011U 0.079] U 0,29 U |
2| J107KA 0/3/2005 S-B8-8 0.086] U 0.07].U 0.18] U
e JI07K5 10/3/2005 S°B8-12 0.057| U 1.57 0.27| U
-84 J101(e 10/3/2005 S-B8-13 0.077] U 0.185] 0.77] U
s J107K7 10/24/2005 S-C9-3 011 U- 0.378] 0.844
ol *JI0L47 11/3/2005 S-Co4 o‘(@!u 0.13[ U 0.22[ U
el J107K9 10/24/2005 S-C9-5 0.069] U 0.219 0.256]
s J107L0 10/24/2005 S-Co-10 0.076| U 0.446] o.zosl
sof  JTO7L1 _10/24/2005 S-C9:14 011U 0.087] U 0.18] U
nof  J107L2 10/24/2005 5-C9-16 0.086| U 0.12) 0.1
Shallow - Zone
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1 Statistical Evaluation of Analytical Data.
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CVP-2006-00001

Rev. 0
CALCULATION SHEET
Washington Closure Hanford
R. T. Coffman Date _12/12/2005 Calc. No. 0100K-CA-V0064 Rev. No. 0
100-K Remedial Action Job:No. 14655 Checked S. W. Callison Lwe Date 1L-1& 05
116-K-2 Mile Long Trench Variance Calculation (Phase 2, west) ‘Sheet No. Zof 3

3
gve. \lufey

3 The required number of samples resulting from: the calculation is highlighted at the bottom of the page.

« Each value is reflective of the specific-analyte evaluated.

s The highest value of the three evaluations is. used to determine the required number of samples as compared
6 against the default of four.

7 Sampie locations are from Calculation 0100K-CA-V0062.

¢ Mean, Standard Deviation, t, and Number of Samples formulas are from DOE/RL-96-22, Appendix A.

10

11 Decision Unit: 116-K-2 Trench Shallow Zone
12 Samples values from GEA analysis

A1 thru 4, B5 thru 8, C9,

3 Sample Areas 10, 1, 2 & D3 thru 6 Constituent

14 Sample # Sample Date Location Cobalt-60 Q Cesium-137 Q Europium-152 Q
& pCilg pCilg pCilg
‘eiLook-up Value (HT) s=S==soosoooomms=szay 1.4 6.2 3.3 !

7 J107L3 10/56/2005 | S-C10-3 0.06] U 0.098 ) 0.16f U
72| J107L4 0/5/2005 S-C104 0.0271 U 0.016] U 0.048{ U
B J107L5 10/5/2005 S-C10-8 0.053] U 0.058| U 0.15| U
74 J107L6 10/56/2005 S-C10-10 0.053| U U 0.18] U
75| J107L7 10/5/2005 ' .S-C10-14 0.074| U 0.18] U
#f " J107L8 10/5/2005 $-C10-16 0.064) U 0.16] U
” J107L9 10/5/2005 S-C1-2 0.244] 4.75]

B JI07ZMO 10/5/2005 S-C1-3 0.047| U 01f U
791 J107M1 10/5/2005 S-C14 | 0.084| U 0.29] U
80 J107M2 10/5/2005 S-C1-10 0.1 U 1.5]

s J107M3 10/5/2005 | 8-C1-13 0.075{ U 0.18{ U
= J107M4 10/5/2005 SC1-16 0,068/ U 02U
8l J107M5 10/6/2005 _§:C2-3 0.055| U 0.14; U
s JIO7TMB 10/5/2005 S-C2-6 0.056] U 0.22| U
85 J107M7 10/5/2005 S:C2-7 1| 0.052{ U 0.332)

| J107M8 0/5/2005 ] s-c210 | 0.054| U 0171 U
871 JT107M9 0/6/2005 S-C2-14 0:074f U 0211 U
£ J10:I.t_§l() 0/5_[_2005_, . S-C2-15 0.056] U 0171 U
8]  J107N1 10/5/2005 S-D3-1 0.0581'U 0.151

oo " J107N2 1075/2005 S-D3-2 0.08; U 0.358

o J1O7N3 0/5/2005 S-D3-4 0§0§LU _0.062| U 0‘13' U
«2 J107N4 10/5/2005 S-D3-5 0.051{ U 0.047] U 0:15| U
sl J107N5 10/5/2005 S-D3-9 0.066{ U 0.053 U _ 015 U
sef  J107N6 10/5/2005 ‘s.[&n T 0.0471U 0.041TU 0.14] U
s JI07NT, 10/4/12005 $-D43 0076 U 0.069] U 0.15| U
i J107N8 10/4/2005 S-D4-4 0.056] U 0.054| U 0.18] U
7| J107N9 0/4/2005 S-D4-7 U.O_G_Q{U . 0.062| U 0.15] U
=8 . J107PO 07412005 S-D4-9 | 0.085| U 0.074| U 0.24] U
%[ J107P1 0/4/2005 S-D4:12 0.062] U 0.065| U 0.16] U
100 J107P2 0[4/_2_005 ) S-D4-13 | ._1 [) 0.05] U 0.19
wi__J107P3 10/4/2005 SD5-1 0.059{ U _0.047] U 0.15[ U
102 J107P4 10/4/2005 1 S-D5-2 0.071} U 0.06] U 021 U
03 J107P5 0/4/2005 S-D5-5 0.084| U 0.081 0.18| U
104 J107P6 10/4/2005_ 1 s-D5-7 0.052{ U 0.057{ U 0.2l U
05 J107P7 0/4/2005 $-D513 0‘075I [¥) 0.053I U 0.14] U
o[ J107P8 0/4/2005 S-D5:15 0.067) U 008U 02/ U
wri  J107P9 0/6/2005 SDBA_| 0.051| U 0.054{ U 0.12{ U
18] J107R0O 0/6/2005 S-D6-10 0.038{ U 0.039] U 0.13| U
1ol J107R1 0/6/2008 $-D6-12 0.051'1 (Y] 011U 011 u
nol  J107R2 0/6/2005 S-D6-13 0.065] U ] 0.081] U 0.16] U
i J107R3 10/6/2005 §-D6-15 0.054} U 0.054| U 0174 U
w2l JI07R4 10/6/2005 S-D6-16 0.055] UT 00470 0.14 U
3|Mean (LV) 0.07 0.62 0.47

14| Standard Deviation (S) 0.05 1.57 1.12

5o, (5%) == e 1.645 1.645 1.645

1168 (20%) 0.842 0.842 0.842
17{Number of Sanlles EEssmrcoomsssoos 1 1 1

119‘ * Denotes sample node replacement sample and data, following additional remediation.

Shallow Zone
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., CALCULATION SHEET

lismn | Washington Closure Hanford
Originater R. T. Coffman {RxC-Date 12/12/2005 Calc. No. 0100K-CA-V0065 Rev. No. 0
Project  100-K Remedial Action Job No. 14655 Checked S.W. Callison £~ Date [2-13-05
Subject  116-K-2 Overburden Variance Calculation SheetNo. ~ 10f3
Conclusion:

The required number of samples calculated (1sample) for each decision sub-unit is less than the default

number (4 samples) specified in the DOE/RL-96-22, Rev 4. Therefore, the default number of samples will be
collected from each shallow zone decision sub-unit.

Problem: -

Calculate the-number of close out samples required for 116-K-2 Mile Long Trench Shaliow Unit verification
sampling as required in "100 Area Remedial Action Sampling and Analysis Plan" (DOE/RL-96-22, Rev 4) and
"Instruction Guide for the Remediation of 100 Areas Waste Sites” (0100X-IG-G0001, Rev 5).

Given:

1) Sample locations for the 116-K-2 Mile Long Trench Shallow Decision Unit are identified on the 116-K-2
Mile Long Trench Shallow Sample Design, Calculation number 0100K-CA-V0062, Rev. 0.

2) Lookup values from DOE/RL-96-22, Rev 4.

3) Sample Design requirements from DOE/RL-96-22, Rev 4 and 0100X-IG-G0001, Rev 5.

4) Field sampling information from sampling logbook EL-1572-3.

Solution:

Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev 4. Data from attached worksheets
are used to calculate the required number of closeout samples. Variance calculation is based on the same
three isotopes used to develop the statistical approach in DOE/RL-96-22, Rev 4. The statistical design is
based on the premise that these isotopes are the predominant components of the contamination-and are
representative of the contamination distribution.

Sheet No. Contents Topic !
1 Calc. Summary Summary of Calc Brief
2 Shallow Zone Required Number of Samples Calculation

Calc. Summary
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;’M&&H CALCULATION SHEET
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Originator R.T. Coffman i“\'(___ Date _12/12/2005 Calc. No.  0100K-CA-V0065 Rev. No. 0 .
Project . 100-K Remedial Action Job-No. 14655 Checked S. W. Callison_Sti¢~ Daté_j2.-\%-0%~
Subject 116-K-2 Overburden Variance Calculation Sheet No. 2 0f3

1 Statistical Evaluation of Analytical. Data

2

3 The required number of samples resulting from the calculation is highlighted at the bottom. of the page.
4 Each value is reflective of the specific analyte evaiuated.

s The highest value of the three evaluations is used to determine the required number of samples as compared
s against the default of four.

7 Sample locations are from Calculation 0100K-CA-V0082.

8 Mean, Standard Deviation, ¢, .and Number of Samples formulas :are from DOE/RL-96-22, Appendix A.
10

11 Decision Unit: 116-K-2 Trench Shallow Zone

12 Samples values. from GEA analysis

13 Sample Areas A1 thru4, B5 thru 8 Constituent

14 Sample # Sample Date Location Cobalt-60  Q Cesium-137 Q Europium-152 Q
15 pCilg pCilg pCilg
ie{Look-up Value (HT) ===== 1.4 6.2 | 3.3

[ J10L73 117812005 O-A1-2 0.054] U 0.047| U 015 U
] J10L74 11/8/2005 —0-A13 0.068| U 0.125[ U 0.398] U
w| _ JTOL75 11/8/2005 O-A1-4 —0.069[U 0.058{ U 014 U
o J10L76 117812005 Q-A1-10 0.043{ U 0.049 U 013 U
2l JI0L7T 11/8/2005 0O-A1-13 —_0.081]U 0.055| U 0.14] U
2= J10L78 11/8/2005 0-A1-16 0.045[T 0.083[ U 0.74] U
x»[ JA0L79 17812005 0-A2-3 0.057[ U] . 0.1[ U U
2 Ji0L80 /8/2005 0-A2-6 0.043] U] 0.043{ U

25| J10L8T 1812005 O-A2-7 0.052['U 0.042] U

»[ J10L82 11/8/2005 0-A2-10 0.067] U 0.082| U

7] J10L83 1178/2005 0-A2-14 0.054] U 0.062

| J10L84 11/8i2005 0-A2-15 0.0371 U 0.03%( U

2o J10L85 11/8/2005 0-A3-1 0.062| U 0.15] U

s J10L86 1/8/2005 _O-A32 0.083[U 0.068] U

s J10L87 1178/2005 O-A3-4 0.046[ U 0.046[ U

] J10L88 11/8/2005 0O-A3-5 0.059] U 0.058| U

s J10L89 11/8/2005 0-A3-9 0.076] U 0.079( U

s J10L90 11/8/2005 0-A3-11 0.06{ U 0.172)

s J10L91 | 111972005 0-A4-3 0.047[U 0.052[ U

s J10L62 11/9/2005 0-Ad-4 0.072[ U 0.12)

s 10193 1179/2005 O-A4-7 0.055| U 018 U

s J10L94 11/9/2005 0-Ad-9 0.046[ U 0.044[ U |

s J10L95. 1179/2005 Q-A4-12 0.046| U 0.054| U

o J10L96 ~_11/9/2005 0-A4-13 0.073[U 0.059

al J10L97. _11/9/2005 0O-B5-1 0.08[ U

] J10L98 11/9/2005 0-B5-2 0.093[ U

s J10L99 11/9/2005 0-B5-5 0.05| U

al J10LB0 11/9/2005_ 0O-B5-7 0.07| U

s JI0LBT 11/9/2005 Q-B5-13 0.086[ U

4} JI0LBZ 1170/2005 0O-B5-15 0.061 U

af _ J10LB3 11/9/2005 0-B6-1 0.077] U

«f _ JI0LB4 117972005 0-B6-10 0.049( U

| J10LB5 11/9/2005 0-B6-12 0.055{ U

sof — J10LB6 11/9/2005 0O-B6- 0.065] U

sf  J10LB7 11/9/2005 O-B6-15 | 0.063[U

2| J10LB8 11/9/2005 0-B6-16 0.079[ U

s JI0LBY - 11/9/2005 0-B7-1 0.042{ U

saf J10LCO 11/9/2005 0-B7-3 0.051| U

s J10LCH 117972005 0-B7-4 0.07[U

ss|  J10LC2 11/9/2005 0-B7-5 0.065| U

s JI0LC3 | 11/8/2005 0-B7-8 0.065[ U

s J10LC4 11/9/2005 0-B7-11 0.046f U

sl JI0LC5 11/9/2005 0-B8-2 0.065{ U

el JTOLC6 11/9/2005 0-B8-3 0.07} U

el J10LC7 11/912005 0B84 | 0.055] U

& JI0LG8 | 11/9/2005 0-B8:8 0.035[ U

sl JI0LCY 11/972005 0O-B8-12 0.046[ U

s JTOLDO 11/9/2005 0-B8-13 0.069] U

Overburden 6&7
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Originator R. T. Coffman &/ Date _12/12/2005 Calc. No. 0100K-CA-V0065 Rev. No. _ 0
Project 100-K Reimediat Action Job No. 14655 Checked S. W. Callison Sw¢& Date_j2~1%- 0%
Subject 116-K-2 Overburden Variance Calculation Sheet No. __#Z0of3
3 @
1 Statistical Evaluation of Analytical Data e
2 zdrzles”

2

3 The required number of samples restilting from the calctilation is highlighted at the bottom of the page.

4 Each value is reflective of the specific analyte evaluated.

5 The highest value of the three evaluations is used to determine the required number of samples as compared
& against the default of four.

7 Sample locations are from Calculation 0100K-CA-V0062.

8 Mean, ‘Standard Deviation, f, and Number of Samples formulas are from DOE/RL-96-22, Appendix A.

10

11 Decision Unit: 116-K-2 Trench Shaliow Zone

12 Samples values from GEA analysis

13 Sample Areas At thru 4, B5 thiu 8 Constituent
14 Sample # Sample Date Location Cobalt60 Q Cesium-137 Q Europium-152 Q
1 . pCilg pCilg _. pCilg
18{Look-up Value (HT) 1.4 R 6.2 3.3
ssiMean (LV) _0.06 | 0.08 0.17
s6| Standard Deviation (S) ======s==========> 0.01 0.06 0.09
7| (5%) 1.645 1.645 1.645
88| B (20%) = 0.842 0.842 0.842
e[ Number of Sampl: 1 1 1
70|

Overburden 6&7
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Area 100-K
Discipline Environmental *Cale. No. 0100K-CA-V0061
Subject 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations
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
conjunction with other relevant documents in the administrative record.

Committed Calculation Preliminary D Superseded D Voided D

Rev. | Sheet Numbers Originator | Checker Reviewer Approval Date

i 2774]75 :
Cover=1 S\JCA'AK ! //4/0 : LM%HVW SW Leg o

0 Sheets = 7 _QNJ%NQ_ KE.Q&L /2 o5
e e L e
F 4 /
Total =8 - ¥-Capron— T. M. Blakley L. M. Dittmer S. W. Callison

SUMMARY OF REVISIONS

* Obtain calc no. from DIS

DE01437.03 (12/09/2004)
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Washington CIasure Hanford CALCULATION SHEET

ST T ar :
Originator ﬂm_ L ( ;/d/ o5 Date 12/19/05 Catle. No. 0100K-CA-VOUS1T Rev. No. 2]
Project 100-K Area Field Remediation Job No. 13655 Checked T. M, Biakisy _je E2¢ - Date
Subject 116.-K-2 Trench (West End) Cie T 5 ) tof

116-K-2 Trench (West End) Cleanup Verifitation 95% UCL Calculations &9_, Sheet No.

'i’ulpcse.

Calculate the 95% upper conﬁdeme hmn (UCL) 10 evajuate compliance with cleanup standards for the subject site. Also, cakufale the tarcinogenic risk for applicable nonradionuclidg
the Wi jve Code (WAG) 173-340 {(Mode! Taxics Control Act [MTCA)) 3-part test, if required, and calculate the relativa percent diferance {RPD) for

each cmtaxmnant of concern (COC),

Table of Contents:

Sheets 1 1o 2 - Calcutatidn Sheet Summary

Sheet 3 - Caicutation Sheat Shallow Zone Veritication
Sheet 4 - Caiculation Sheet Doep Zona Verification
Sheet 5 - Calculation Sheet Overburden Verification
Sheet 6 - Calculation Sheet Split-Duplicate Analysis
Sheet 7 « Ecology Software (MTCAStat) Resulls

GivenfRefercaces:
1) Sample Results
2)  All lookup values and remedial action goats (RAGs) are taken from DOE-RL {2005b) and Ecology (1996).
3) DOE-RL, 2005a, 100 Arsa R jiaf Action ling and Analysis Plap (SAP), DOE/RL-96-22, Rev. 4, U.S. Department of Energy, Richlang Operations Office, Richland,
Washington.
4) DOE-RL, 20055, Hemedial Des[gn Report/Remedial Action Work Plan for the 100 Araa {ROR/RAWP), DOE/RL-96-17, Rev, 5, U,S, Departmeat of Energy, Richland
Op Office, R
5) Emlogy 1982, Statisticat Gwdance fw Ecofogy Site Managers, Pubeecaucn #92-54, Washington State Department of Ecology, Olympla, Washington.
68) Ecology, 1993, Stafistical Guidance for Ecology Site &-6, Analyziog Site or Data with Befow-Detection Limit or Below-PQL
Vatues (Censored Data Sets), Publication #92-54, Washington State Department of Ecclogy, Olympia, Washinghon.
7} Ecology, 1998, Mode! Toxics Control Act Cleanup Levels and Risk Calculations (CLARC Ji}, Publication #94-145, Washington State Depariment of Ecology, Olympia,
Washington,
EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 540/8-94/013, U.8. Environmental Protection Agency,
Washington, D.C.
3} WAC 173-340, 1998, *Mode! Toxics Control Act-Cieanup,” Washington Administrative Code.

8)

&2

10) WCH, 2005, 1168-K-2 Trench (Eas! End) Cleanup Verification 95% UCL Ce ionss , Cale. No. 0100K-CA-VOOSE, Rev. U, Washington Crosure Hanford, Richiand,
Washington, .
Soluﬂon‘
lati dology is d in Ecology Pub. #32-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-HL 2005b). Use data from the attached worksheets 1o
:calcu)ale the 95% UCL, hazard quotients, excess carcinogenic vsk, perfonn the WAC 173-340 3-part test for selides, and late the RPD for each COC in the primary-
and primary-spiit sample pairs.
Calculation Description:
The subject calculations were performed on data from soll verificath ples from the pomon of the 116-K-2 waste site; calculations for the remainder of the waste site are
documented in WCH (2005). The data were eniered into an EXCEL 2003 s and rk d by uu!lzmq the built-in spreadsheet functions and/or creating
formulae within the cells. The statisticat evaluation of data for use in accordance with the RDR/RAWP (DOE -RE 2005h) is dc by his ion. Spiit and ! RPD
results are used in evaluation of data quality and are presented In the cleanup verification package {CV#} for this site.
Methodalogy:
For nonradicactive analytes with <50% of the data below detection limits and ali radionuclide ytes, the stati value cal to evaluate the eff of cleanup s the

95% UCL. For nonradivactive analytes with >50% of the data below detection limits, the maximum value for the data set is used instead of the 85% UCL. Al nonradionudlide data

reported as being below detection fimits are set to % the detection it value for calculation of the stafistics (Ecology 1993). For radionuclide data, calcuiation of the statistics was done’

on the reported vaiue. In cases where the laboratory does not report a vaiue betow the minimal detectabia activity (MDA), half of the MDA is used in the calculation. Fer the statisticat
of primary-duplh sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as descrived above.

For nonradionuctides, the WAC 173-340 statisticat guidance suggests that a test for distributional form be performed on the data and the 95% UCL calculated on the appropriate
|distribution using Ecology soltware. For nonradionucide smail data sets {n < 10) and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so

o test for nis For il Hide data sels of ten or greater, distributional testing is done using Ecology’s MTCASIat software {Ecology 1993).
The hazard quetient {for shallow zone di ide COCs} is ed by dividing the statistical value (dedved in this cafculation) by the WAGC 173-340 non-carcinogenic cleanup
limit. The excess nonradionuclide inagenic risk is d by dividing the statisticat value by the WAC 173-340 carcinogenic cleanup limit and then multiplying by 10°,

The WAC 173-340 3-part test is parformed for nonradionuclide anaiytes only and datermings i

1) the 85% UCL value exceeds the most stringent cleanup limit for each nonwwadionuctide COC,

2} greater than 10% of the raw data exceed the most stringent cleanup limit for sach non-radionuclide COC,

3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each non-radionucside COC,

The RPD is cak:ulated whan both the primary value and either the dupumte or spiit values are above detection limits and are greater than 5 times the target detection kmit {TDL). The
TDL is a lab y di fimit pre~determined for each ical method, kisted in Table ii-1 of the SAP (DOE-RL 2005a). The RPD calculations use the following
foemula: RPD of {M~S|1((M+S>12)I'100

where, M =Main Sample Value S = Split {or duplicate) Sample Value

For quaiity assuranceiquatity control {QA/GC) spiit and dupficate RPD calculations, a vatue less than +/- 30% i the data pare f: . For requiatory apiits, a threshold of
35% Is used (EPA 1994). )f the RPD is greater than 30% (or 35% for regutatory split data), urther investigation regarding the usability of the data i rs periormed Additional discussion as,
necessary is provided in the data quality saction of the appli cve,

If regulator split comparison is required, an additional parameter is evaluated. A controf fimit of +/- 2 times the TDL shall be used if either the main or regulator split value is less than 5
times the TDL and above detection. in the case where only one resuilt Is greatér than 5 times the TDL and the other is below, the + 2 times the TDI. criteria applies. Therefore, the
fofowing calculation is performad as part of the evaluation for these bwo cases jnvolving ragulator split data: differonce = main - regulator spiit. If the difference is greater than +/- 2
times the TDL,, then further investigation regarding the usability of the daia is performed and presented in the applicable CVP data quality assessment section.

No regulatory split samples wera colfected for this site.
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=, Slerk
Originator $-M-~Gaprom Sl (%4765' Date 12/19/05 Calc. No. 0100K-CA-V0061 Rev. No,
Project 100-K Area Field Remediation Job No. 14655 Checked T. M. Blakley 'LW Date {2 5
Subject 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations @\' Sheet'No. 2 of
Summary (continued)
Resuilts:

.| The results presented in the summary tables that follow are for use in RESIdual RADioactivity dose/risk analysis and the CVP for this site.

Resuits Summary
Shallow Zone Deep Zone Overburden i

Analyts Result | Qualifier [ Result | Qualifier | Result | Qualifier s
He: lent Chromium 2.3E-01 2.4E+00 2.7E-01 mg/kg
Carbon-14 2.9E-01 1.44E+00 6.8E-01 1] pCilg
Cesium-137 1.10E+00 1.17E+02 0(<BG) pCilg
Cobalt-60 2.3E-02 U 4.23E+00 1.2E-02 U pCilg
Europium-152 6.26E-01 7.6E+01 1.7E-01 pCilg
Europium-154 1.29E-01 7.2E+00 3.5E-02 [¥] pCilg
Nickel-63 1.77E+00 6.5E+02 6.89E-01 U pCilg
Plutonium-239/240 2.4E-02 U 4.7E+00 6.E:03 V) pCilg
Strontium-90 2.01E-01 6.3E+00 0(<BG) U pCilg
WAC 173-340 Evaluation (Shallow Zone) WAC 173-340 Evaluation (Deep Zone)
3-Part Test: 3-Part Test:
95% UCL > Cleanup Limit? NO 95% UCL > Cleanup. Limit? YES
> 10% above Cleanup Limit? NO > 10% above Cleanup Limit? YES
Any sample > 2x Cleanup Limit? NO Anysample > 2x Cleanup Limit?  YES
Risk Estimate: Because of the "yes" answers to the MTCA 3-part test for hexavalent
Nonrad noncarcinogenic index sum:  9.6E-04 chromium, a site-specific assessment will be performed for-this
Nonrad carcinogenic risk: 1.1E-07 contaminant within the CVP.
WAC 173-340 Evaluation (Overburden)
3-Part Test:
95% UCL > Cleanup Limit? NO
>10%:above Cleanup-Limit? NO
Any sample > 2x Cleanup Limit? NO
Risk Estimate:
Nonrad noncarcinogenic index sum:  1.1E-03
Nonrad carcinogenic risk: 1.3E-07
Relative Percent Difference Results* QAQC Analysis

Shallow Zone Deep Zone Overburden
Analyte Duplicate| Split | Duplicate| Split

Analysis**| Analysis**

Hexavalent Chromium

Duplicate Analysis**

Analysis**| Analysis**

Carbon-14

Cesium-137 67% 56%
Cobalt-60 64% 43%
Europium-152 62% 53%
Europium-154 57% 49%
Nickel-63 10%. 10%
Plutonium-239/240

Strontium-90

*A blank cell indicates that RPD-evaluation was not required.
*“The significance of the reported RPD values, including values greater than 30%, is addressed within the Data Quality Assessment for the CVP for this site.
QA/QC = quality assurance/quality control
RESRAD = RESidual RADjoactivity (dose model)
RPD = relative percent difference

U = undetected
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CALCULATION SHEET
Washington Closure Hanford 0
A
Originator é—M—ngQa(n SZ_(«)Q_,P?/( ?/ OS5 Date 12/19/05 Calc. No. 0100K-CA-V0061 fev.No. O
Project 100-K Area Field Remediation Job No. 14655 - Checked T. M. Blakley W Date_)_z..aﬁao
Subject 116-K-2 Trench (West End} Cleanup Verification 95% UCL Caleulations Y W SheetNo.  3Jat7
1 Shaliow Zone S Data
2| Sampling HEIS ph Hexavalent Ch Carbon-14 C 137 Cobalt-60 Europl 152 154 Nickel-63 F m-239/240 S 1 90
3 Area Number Date mgkg i Q PQL pCilg i@ MDA pCilg Q MDA pCiflg 1 Q MDA pCilg [¢] MDA pCi/g Q MDA pCilg Q MDA pCig Q MDA pCilg a MDA
4 A3 J10DLO 11/2/2005 216-01 iU | 21E-01 [1.08E+00i U | 3.6E+00 | 42602 | U | 42E-02 | 46602 1U| 46502 § 91E-02 (U} 8.1E-02 1.5E-01 (U | 1.5E-01 {-5.04E-01( U | 3.8E+GO ] Ul 3.2E-0 9.0E-02 [ U | 1.9E-01
5 D‘j‘:g’g‘" J10DM4 11/2/2005 | 2.1E-01 | U | 21801 [-9.136-01] U | 3.6E+00 { 3.26-02 | U | 82602 | 32602 ; U | 32802 | 1.1E01 [U| 11E01 | 11E-01 [ U| 1.1E-01 {-1.B3E+00] U [ 39E+00 U | 2861 | 1.36E-01 | U | 1.8E-01
6 Al J10DKB 11/2/2005 21E-01 (U [ 21601 [ 1.82E+00i U | 3.36400 | 44E-02 | U | 44E-02 } 41E02 U | 4.1%-02 | 1.2E01 [U | 1.2E-01 14E-01 | U} 1.4E-01 {-1.04E+00; U | 3,7E+00 Q U | 3.1E-01 | 1.B4E-01 2.2E-G1
7 A2 J10DKS 11/2/2005 21E-01 (U | 21E01 | 1.45E+00 J.2E+00 {1 44E-02 |U| 44502 | 3BE02 (U] 38802 | 88E-02 | U | B.9E-02 14E-01 | U] 1.4E-01 |-1.11E+00] U | 3.7E+00 | 35E-02 { U | 27E-01 | 1.24E-01 } U | 20E-01
8 Ad J10DL1 10/27/2005 | 21E-01 i U | 21E-01 |-5.04E-01 U | 3.6E+00 | 4.28E-01 41E-02 | 34E-02 | U | 3.4E-02 | 2.37E-01 B.6E-02 { 1.1E-01 | U | 1.1E-01 |-3.94E-01: U | 3.6E+00 0 Ui 1.3E-01 | 3.74E-0t 2.0E-01
] =1 J10DL2 10/27/2005 | 2.5E-01 2.0E-01 {-1.16E+00; U | 3.4E+00 | 2.08E+00 4.9E-02 | 34E-02 | U | 34E-02 | B.16E-O1 1.6E-01 1.3E-01 | U | 1.3E-01 |2.07E+00 | U | 3.6E+00 0 Ui 25E-01 | 2.B5E-0% 1.8E-01
10 86 JioDL3 10/27/2006 | 2.9E-01 21E-01 {-2.00E+00} U ! 3.6E+00 | 469E+00 6.6E-02 | 44E-02 ; U | 4.4E-02 | 2.62E+00 14E-01 | 2.95E-01 1.5E-01 | 4.22E+00 34E+00 | 36E-02 |U | 27E-01 | 271E-01 1.8E-01
11 B7 J10DL4 10/27/2005 | 2.3E-01 21E-01 [-2.63E400] U { 3.4E+00 | 40E-02 | U | 40E-02 | 42E02 (U | 42E-02 | 1.3E-01 | U | 1.3E01 1.5E-01 {U: 1.5E:01 | 2.10E+00| U { 3.8E+00 0 U! 26E-01 | 99E-02 : U | 24E-01
12 88 J10DL5 10/27/20056 | 2.5E-01 2.0E-01 {-1.20E+00]| U { 2.2E+00 | 5.4E-02 44E-02 | 41E-02 {U ! 4.1E-02 1.1E-01 | U | 1.1E-01 1.3E-01 : U 1.3E-01 | 1.27E+00 | U ; 3.5E+00 0 tJ| 3.6E-01 | 1.67E-01 (U | 1.9E-01
13! cg J100L6 11/2/2005 2.1E-01 21E-01 | 9.95E-01 | Ui 3.5E+00 | 6.16E-01 4.8BE-02 | 38E-02 |V 3.9E-02 | 3.65E-01 11E-09 1.3E-01 | U | 1.3E-01 | 2.26E-01 | U | 3.76+00 0 U | 2.3E.01 | 2.40E-01 2.0E-01
14 c10 J10DL? 10/26/2005 | 21E-01 j U] 2.1E-01 |-2.52E+00| U | 3.6E+00 | 3.6E-02 : U | 3.6E-02 | 34E-02 |U i 34E-02 | 1.2E-01 | U} 1.2E-01 1.3E-01 | U | 1.3E-01 7.6E-02 | U | 3.2E400 [+ U | 1.8E01 | -85E-02 | U 27E-01
15 C1 J10DL8 10/26/2005 | 2.3E-01 2.0E-01 |-1.62E+00| U ! 3.5E+00 | 1.17E+D0 58E-02 | 686-02 | U 6.8E-02 | 9.36E-01 1.1E-01 { 2.99E-0t 1.6E-01 | 5.03E+00 3.5E+00 ¢ U | 24E01 | 36E-02 | U} 24E-01
16 Gz J30DLg 10/26/2005 1 3.1E-01 21E-01 |-251E+00| U | 3.7E+00 | 2.62E-01 A6E-02 | 47E-02 (U] 47E-02 | 15801 | U1 1.68-01 i5E-01 | U | 1.5E-01 {1.87E+00i U | 3.2E+00 4] U | 24E-01 2E03 |U! 26E-01
17 D3 J10DMG 10/25/2005 { 2.2E-01 2.0E-01 [1.80E+00[ U | 3.3E+00 | 4.836-02 (U} 43E-02 | 49E-02 | U] 4.96-02 { 1.6£-01 |U{ 1.5E-01 1.5E-01 | U | 15E-0t1 { 9.08E-01 | U | 3.6E+00 ] U | 2.98-01 | 3.20E-01 2.2E-01
18 D4 J10DM1 10/25/2005 § 2.0E-01 [ U 2.0E-01 |-5.00E-01 3.5E+00 | 9.0E-D2 48E-02 | 45E-02 {U . 45602 | 1.2E-01 | U ! 12E-01 1.4E-01 | U{ 1.4E-01 | 350E-01 ! U [ 4.3E+00 | 1.13E-01 | U | 2.2E-01 | 1.08E-01 | U | 2.0E-01
19 D5 J10DM2 10/25/2005 | 2.4E-01 2.0E-01 | 7.42E-01 [ U | 31E+Q0 | 44E-02 398-02 | 4a9e-02 (Ul 49602 | 11E:01 [ U1 11E-01 17601 LU § 1.7E-01 | 1.34E+400 ] U | 4.3E+00 0 Ui 26801 | 1.16E01 | U | 28E-01
20 D6 J10DM3 10/25/2005 { 3.0E-01 2.0E-01 | 1.63E+00| U | 3.4E400 | 34E-02 | U | 34E-02 | 31602 'L | 3.1E-02 | 1.2E-01 [U ]| 1.2E-01 1.1E-0t 1 Ui 11E-01 [1.18E+00] U | 4.3E+00 0 U1 3.4E-01 § 1.00E-01 | U | 1.0E+00
21 Note: Radiological analytical methods use statistically ined tinating curves that are not forced through the origin; theratare, negative values are ly reported for und d tytes. This does not diminish the usability of the data,
22 Statistical Computation Input Data
23| Sampling HEIS Sampie er® C-14 Cs-137 Co-60 Eu-152 Eu-154 NI-63 P1-239/240 Sr-80
24, Area Number Date mg/kg pClg pClg pCig pCilg pClla pCilg pCilg pClig
25 AZ J10DLC/AJT0DM4A | 11/2/2005 1.1E-01 8.4E-02 1.8E-02 2.0E-02 5.E-02 6.5E-02 -117E8+00 0 1.13E8-01
26 At J16DK8 11/2/2005 1.1E-01 1.82E+00 2.2E-02 2.1E-02 6.0E-02 7.0E-02 -1.04E+00 Q 1.54E-01
27 A2 J10DKS 11/2/2005 1.1E-01 1.458+00 2.2E-02 1.9E-02 4.5E-02 7.0E-02 -1.11E300 3.5E-02 1.24E-01
28 Al J10DL1 10/27/2005 § 1.1E-01 -5.04E-01 4.28E-01 1.7E-D2 2.37E-01 5.5E-02 -3.94E-01 Q 3.74E-01
29 B5 J10DL2 10/27/2005 | 2.5E-01 -1.16E+00 2.08E+00 1.7E-02 8.16E-01 6.5E-02 2.07E+00 Q 2.85E-01
3¢ B6 J10BL3 10/27/2006 § 2.9E-01 -2.00E+00 4.89E+00 2.2E-02 N 2.62E+00 295E-01 4.22E+00 3.6E-02 2.71E-01
a1 B7 J10DL4 10/27/2005 § 2.3E-01 ~2.63E+00 2.0E-02 2.1E-02 ! 8.5E-02 7.5E-02 2.10E+00 0 9.9E-02
32 B8 J10DLS 10/27/2005 § 2.5E-01 -1.20E+G0 5.4E-02 2.1E-02 i 5.5E-02 6.5E-02 1.27E4+00 0 1.57E-01
33, [of°) J10DLG 11/2/2005 { 2.1E-01 9.95£-0% 6.18E-01 2.0E-02 ! 3.65E-01 6.56-02 2.25E-01 0 2.40E-01
34 G110 J0DL7 10/26/2005 § 1.1E-01 -2.52E+00 1.8E-02 1.7E02 i 6.0E-02 68.5E-02 7.6E-02 [ -3.5E-02
35 G1 J10DL8 10/26/2005 { 2.3E-01 -1.62E+00 1.17E+00 3.4E.02 N $.36E-01 5 2.99E-03 5.03E+00 0 3.6E02
36 c2 J10DL9 10/26/2005 §{ 3.1E-01 -2.51E+00 2.852E-01 24E-02 7.5E-02 75E-02 | 1.87E+00 0 2.E-03
37 D3 J1CDMO 10/25/2005 | 2.2E-01 1.80E+00 2.2E-02 2.5E-02 7.5E-02 7.5E-02 $.08E-01 [} 3.20E-0%
38 D4 J10DM1 10/26/2005 § 1.0E-01 -5.00E£-01 9.0E-02 23E02 ; 4 1 6.0E-02 7.0E-02 3.50E-01 1.13E-01 1.08E-01
3s Ds§ J10DM2 10/25/2005 § 2.4E-01 7.42E-01 4.4E-02 25E-02 5.5E-G2 B8.5E-02 1.14E+00 0 1.16E-01
40! 8l J10DM3 10/26/2006 | 3.0E-01 1.63E+00 1.76-02 1.6E-02 6.0E-02 5.5E-02 1.18E+00 0 1.00E-01
41 ical Computations
42 o C-14 Cs-137 Co-60 Eu-162 Eu-154 Ni-63 . Pu-239/240 Sr-90
L':;;mda: ::; (:O;:;’I Radionuclide data §et Radionuclide data sgt. Radionuciice data s.;et. Radionuclids data sat. Radionuclide data set. Radionuclide data set. Radionuctide data s_et_ Radionuclide data ge!.
distribution rejecied, use Z Use nonpa_uametnc Use nonj:gr;metnc Use non@rgmetnc Usa nonpargmatric Use nonpargmetric Use nonparametric Use nonpara_meuu: Usa nonpgra}metnc
43 Statistical value based on statistic. z-statistic. z-statistic. z-statiitic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic,
A4 N 16 18 f 16 16 i6 16 16 16 16
45 % < Detection imitf  38% B8% 44% 100% 68% 88% 88% 100% 63%
46 meanj 2.0E-01 -3.8E-01 6.0E-01 21E-02 3.5E-01 9.7E-02 1.06E+00 1.2E-02 1.5E-01
47 st. devi 8.E-02 1.63E+00 1.28E+00 4.E-03 6.75-01 7.9E-02 1.77E+00 3.0E-02 1.2E-01
48 Z-statistici  1.645 1.645 1.645 1.645 i 1.845 1.645 1.645 1.645 1.645
49 95% UCL on meanj 2.3E-01 2.9E-01 1.10E+00 2.3E-02 | 6.3E-01 1.29E-01 1.77E+00 2.4E-02 2.0E-0%
50 max valus] 3.1E-01 1.82E+00 4.69E+00 6.8E-02 ! 2.62E+00 2.99E-01 5.03E+00 1.13E-01 3.74E-01
51 Statistical valuef 2.3E-01 2.96-01 1.10E+00 2.3E-02 i 6.3E-01 1.29E-01 1.77E+00 24E-02 2.0E-01
52 Background; NA NA NA NA | NA NA NA NA NA
53 Statistica value above background] 2.3E-01 2.9E-01 1.10E€+00 2.3E-02 1 6.26E-0% 1.29E-0% 1.77E+00 2.4E-02 2.0E-01
Most Stringent Cleapup Limit for] 2 River )
54 nonr and RAG type: Protection
55{WAC 173-340 3-PART Test
56 95% UCL > Cleanup Limit? NC
57, > 10% above Cleanup Limit? NG
58 Aoy sampls > 2X Cleanup Limit?| NO
SSIEXCESS RiSK EVALUATION
60| WAC 173-340 Non-Carcinogenic ( p 240
61 Hazard quotient for each nonradionuclide:| 8.6E-04
62 WAC 173-340 Carci ic C P 2.1
63 Risk for each carcinogenic nonradionuclide:] 1.1E-07
64|WAC 173-340 3-Part-Test Compilance? YES
65|Nonrad noncarcinagenic index sum: 9.6.E-04
66|Nonrad carcinogenic rigk: 1.1E-07
67 HE(S = Hanford Environmental Information System Q = gualifier

68 MDA = minimum detectable activity
69 NA = not apglicable
70 PQL = practical quantitation limit

RAG = remedial action goa!

U = undetacted

WAC = Washington Administrative Caode
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Washington Closure Hanford.

Originatom drK,Q‘Q-JL { 3'7// 7/0‘5.

‘CALCULATION SHEET

Date 12/19/05 Calc. No. 0100K-CA-V0081 Rev. No. 0
Project 100-K Area Field Remediation Job No. 14655 ] Checked T. M. Blakle ¢ me <
Subject 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations .@n( SheetNo. I 4'0t7 " pzftq los’
1 Deep Zone Sample Data )
2[ Sampling HEIS Sample Hi lent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63: - Plutonium-239/240 Strontium-90
3 Area Number _Date mg/kg | Q] PQL pCilg | Q| . MDA pCilg. | Q] MDA Cilg | Qi MDA pCilg | Q| MDA pCilg | Q| MDA pCilg. | Q| MDA pCilg” | Q] MDA pCild [Q| MDA
4 D10 T J1ocwz7 10M18/2005 | 9.7E-01 21E-01 | 1:08E+00 | U [ 2.4E+00 | 2.18E+02 4.0E-01 | 6.68E+00 1.5E:01 | 1.94E+02° 1.1E+00 | 1.80E40% 6.8E-01 | 4.80E+02 ] 4.0E+00_| 4.33E+00 2:8E-01_| 8.27E+00 2.6E-01
5 Dj?_g%atvsff J10CXe6 10/18/2005 | 2.0E+00 2.0E-01 | 1.71E+00 | U | 2.4E+00 | 1.09E+02 3,0E-01 | 3.45E+00 | 48601 [1.02E+02 8.6E-01 | 1.00E+01 5.2E-01 |[5.80E+02 8.9E+00 | 5.47E+00 1.8E-01 | 5.38E+00 2.3E-01 |
6 Al J10CV8 10/11/2005 | 2.1E+00. 2.0E-01 | 4.876-01 | U | 4.2E400 | 8.77E+01 2.4E-01 [4.71E+00 1.1E-01 | 4.65E+01 6.4E-01 | 4.75E+00 41E-01 | 3.93E+02 5.6E+00 | 2.67E+00 3.2E-01 | 2.48E+00 2.2E-01
7 A2 J10CVv9 1 10/11/2005 | 1.2E+00 2.0E-01 |-1.24E+00 4.3E400 | 1.57E+01 1.9E-01 | 1.78E+00 8.7E-02 | 1.68E+01 6.4E-01 | 1.69E+00 3.2E-01 [ 1.92E+02 | 4.1E+00_| 4.62E-01 | 2.7E-01 | 4.27E+00 21E-01
8 A3 J1OCWO 10/11/2005 | 2.0E+00. 2.1E-01 {-2.19E400 4.0E400 | 1.13E+02 3.9E-01 | 4.85E+00 1.5E-01 | 9.00E+01 1.0E+00 | 9.45E+00 5.5E-01 | 5.88E+02 ] 6:7E+00 | 3.81E+00 2.9E-0% [ 8.93E+00 2.2E-01
9 B4 J10CW1 10/12/2005 | -9.3E-01 2.0E-01 |-7.82E-01 2.5E+00 | 9.48E:01 44E-02 | 7.7E:02 | U | 7.7E-02 | 1.42E+00 1.8E-01 1.2E-01 | U | 1.2E-01 [2.16E401 3.5E+00 o] U | 87E-01 | 8.24E-01 2.9E-01
10 B5 J10CW2 10/12/2005 | 1.2E+00 2.0E-01 | 5.52E-01 2.2E400_ | 2.71E+01 | 1.9E-01 ) 1.54E+00 9.3E-02 | 1.93E+01 3:38-01 | 2.21E+00 3.2E-01 | 2.43E402 4.4E+00 | 1.43E+00 2:8E-01 | 219E+00 2.8E-01
11 B6 J10CWa3: 10/12/2005 | 2,2E+00. 2.0E-01 | 1.56E+00 _2.2E+00 |'8.87E+01 2.1E-01 | 7.53E400 9,6E-02 | 3.70E+01 6.5E-01._{ 3.45E+00 B8.0E-01_|7.39E+02 7.5E+00 | 1.71E+00 4.2E-01 | 1.88E+00 2.8E-01
12 c7 J10CW4 10/17/2005 | B.6E+00 2.0E-01_[ 4.62E+00 2.3E+00 | 1.11E+02 8:4E-01 ]9.62E+00 1:8E-01 | 1.24E+02 8.8E-01 | 1.08E+01 6.2E-01 | 1.57E+03 4.4E+00 [ 1.34E+01 [ | 2.6E-01 ] 2.01E+01 3.1E-01
13 C8 J10CW5E 10/17/2005 | 2.0E-01 | Ul 2.0E-01 |-5.18E:01] U | 2.4E400 | 1.21E+00 4.3E-02 | 4.40E-02 3.1E-02 |1.15E+00 9.9E-02 | 1.4E-01 | U | 14E-01 |9.10E+00Q 4.2E+00 | 8.8E-02: | U | 3.4E-01 | 1.44E+00 2.8E-01
14 C9 J10CW6 10/17/2005 | 1.7E+00 | 2.1E-01 | 1.33E+00] U | 2.3E+00 | 2.2E-02 | U.| 2.2E-01 | 87E-02 [ U.| 87E-02 | 6.0E-02 | 'U | 6.0E-02 | 7.3E-02 | U | 7.8E-02 |4.49E+02 3.9E+00 | 3.82E+00 3.8E-01 | 2.79E+00. 2.5E-01
15 D1 JI0CWS: 10/18/2005 | 1.1E+00 2.1E-01 | 8.21E-01 | U | 2.4E+00 [ 4.64E401 2.4E:01 | 2.01E+00 1:2E-01 | 6.983E+01 5.0E-01 | 5.67E+00 4.6E-01 [5.15E+02 | 3.6E+00 | 2.56E+00 8.8E-01 | 1.14E+00 2.5E-01
16 D2 J10CW9 10/18/2005 | 4.6E+00 2.0E-01 {1.48E+00( U { 2.3E+00 | 2.61E+02 2.7E-01 16.80E+00 | 1:5E-01 | 1.51E402 1.26+00 | 1.486+01 ] .5.6E-01 [ 1.11E+03 3.8E+00 | 7.28E+00 3.3E-01_46.62E4+00 2.7E-01
17 E3 J10CX0 10/18/2005 | 2.2E+00 2.0E-01 | 2.34E-01 | U | 2.3E%00 | 1.73E+02 41E-01 | 438E+00| | 1.5E-01 [5.56E+01 1.1E+00 | 5.07E+00. 5.3E-01 | 6.69E+02 8.4E+00 | 2.60E+00 1.9E-01 1 5.68E+00 2.4E-01
18 E4 J10CX1 10/18/2005 | 1.0E+00 2.0E-01 4.7E-02 | U | 2.38400 | 1.12E+00 | 4.0E-02 | 36E-02 | U] 3:6E-02 | 9.15E-01 1.4E-01 1.2E:01 [ U] 1.2E-01 | 6.88E+00 3. 7E+00 | 1.71E-01 3.38-01_14.57E+00 2.5E:01
19 ES J10CX2 10/24/2005 | 1.7E+00 2:.0E-01 | 1.02E+00 | U | 3.5E+00 [4.63E+01 1.4E-01 |:6.15E-01 | 7.6E-02 [ 1.79E+01 5.7E-01._| 1.66E+00 3.0E-01_| 1.566E+02 5.1E+00 {1.10E+00 3.5E-01_14:24E+00 2.0E-01
20 F6 J10CX3 10/24/20056 | 4.3E+00 -2.0E-01 | 3.66E+00 | U | 5.0E+00 |:2.32E+02 5.7E-01_[ 5.09E+00 2.1E-01 | 1.61E+02 1.66+00 |1.57E+01 8.2E-01 | 1.17E+03 9.8E+00 | 1.11E+01 3.8E-01_| 8.41E+00 2.0E-01
21 F7 J10CX4 10/24/2005. | 1.7E+00 2.0E-01 | 1.48E+00 | U | 3.1E+00 | 4.12E+01 1.6E-01 | 6.18E-01 7.1E-02 | 241E+01 3.5E-01 | 2.88E+00 2.7E-01 | 1,36E+02 3.7E+00 | 1.11E+00 3.7E-01_12:81E+00 2,3E-01
22 F8 J10CX5 10/24/2005 | 2.3E+00 2.0E-01 | 8.19E-01 8.2E+00 | 1.63E+02 1.7E:01_| 3:87E-01 5.3E-02 | 1.52E+01 4.7E-01._| 1.30E+00 2.1E-01 | 8.89E+01 -4.0E400 | 6.50E-01 4.1E-01 | 4:.82E+00 2.7E-01
23 Note: Radiological analytic use isti € ined floating v-curves that:are not forced through the origin; thereft fof values are inely reported:for undetected analytes. This does riot diminish the usability of the data.
24 Statistical Computation Input Data
25| Sarnipling HEIS Sample cr*t C-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63: Pu-239/240 Sr-80
26 Area Number Date: mg/kg pCilg pCifg pCilg pCilg _pCilg pClg | pCifa pCifg. .
27 D10 [JIOCW7/110CX6]|  7/26/2005 1.5E+00 1.40E+00 | ] 1.64E+02 | 5.07E+00 | 1.48E+02 1.40E+01 5.05E+02 4.90E+00: 4:33E+00
28 Al J10CVB 10/11/2005: | 2.1E+00 4.87E-01 377E+01 471E400 | 4.65E+01 4.75E+00. 3.93E+02 2.67E+00 2.48E+00
29 A2 J10Cve 10/11/2005 [ 1.2E+00 -1.24E+00 1.57E401 [ 1.78E+00 1.68E+01 1.69E+00. 1.92E+02 4:62E-01 14.27E400
30 A3 J10CWO 10/11/2005: | 2.0E+00 -2.19E+00 1.13E+02 4.85E+00 9.00E+01 9.45E+00 5.88E+02 3.81E+00 3:93E+00
31 B4 J10CW1 10/12/2005 | 9.3E-01. -7.B2E:01 9.48E-01 | 8.9E-02 | 1.42E+00 6.0E-02 2.16E£01 Q 8.24E:01
32 BS J10CW2 10/12/2006. | 1.2E+00. 5.62E-01 2.71E401 | 1.54E+00 1,93E+01 2.21E+00 2.43E+02 1.43E+00 2.19E+00
33 B6 J10CW3 10/12/2005 | 2.2E+00 1.56E+00 8.87E+01 7.53E+00 3.70E+01 3.45E+00 7.839E+02 1.71E+00 1.88E+00
34 c7 J10CW4 10/17/2005. | ‘3.6E+00 - 4.62E+00 1.11E+02 {9:62E+00 1.24E+02 1.03E+01 1.57E408 1.34E+01 2.01E+01
35 [¢]] J10CWS 10/17/2005 | 1.0E-01 -5.13E-01 1.21E+00 4.40E-02 1.165E+00 7.0E-02 9.10E+00 - 8.8E-02 1.44E+00
36 C9 J10CW6 10/17/2005 | 1.7E+00. 1.33E+00 2.2E-02 1.9E-02 3.0E-02 3.7E-02 4.49E4+02 3.82E+00 | 2.79E+00
37 D1 J10CW8 10/18/2005 | 1.1E+00 8.21E-01 4.64E+01 2.01E+00 6.93E+01 | 5.67E+00 5.15E+02: 1.2,566E+00 1.14E+00
38 D2 J10CWS 10/18/2005. | 4.6E+00. 1.48E+00 2.61E+02 | 8.80E+00 1.51E+02 1.48E+01 1.11E403 :7.28E+00 6.62E+00.
39 E3 J10CX0 10/18/2005° | 2.2E+00 2.34E:01 1.73E+02 | | 4.38E+00 5.56E+01 5.07E+00 6.69E402 1 2.60E+00 5:68E+00
40 E4 Jiocxi 10/18/2005 | 1.0E+00 4.7E-02 1.12E+00 1.8E-02 9.15E-01 6.0E-02 6.88E+00 1.71E-01 4.57E+00
41 ES J10GX2 10/24/2005 | 1.7E+00 1.02E+00 4.63E+01 L 6.16E-01 1.79E+01 1.66E+00 1.56E+02: 1.10E+00 4.24E400
42 Fé J10CX3 10/24/2005 | 4.3E+00 3.66E+00 2.32E+02 6.09E+00 1.61E+02 1.57E+01 1.17E+03 1.11E+01 8.41E+00
43 F7 J10CX4 10/24/2005 { 1.7E+00 1.48E+00 4.12E+01 6.18E-01 2.41E401 2.38E+00 1.836E+02 1.11E+00 2.81E+00
44 F8 J10CX5 10/24/2005. | 2.3E+00 8.19E-01 1.63E+02 3.87E-01 1.52E+01 1.30E+00 8.89E+01 6.50E-01 4.82E+00
45 Statistical Computations
46 cr* c-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 {Pu-239/240 Sr-90
%z;%zrﬁ;?::;(:oﬂg' Radionuclide data set. Radionuclide data set. Radionuclide data §et‘ Radionuclide data set. Radionugclide data set. Radionuclide data s_et. Radionuclide data §et. ‘Radionuclide data set.
distribution rejecte‘ﬁ, use Z Use nonpgra_melric Use nonpgrgmetric Use nonpe'xrgmetnc Use nonp;rgmetric Use nonpe_xr;metric Use nonpgra_metrlc Use nonpgra‘metnc Use nonpgrgmetric
47 Statistical value based on statistic, z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic, Z-statistic. z-statistic.
48 N 18 18 18 18 18 18 18 18 18
49 % < Detection limitf 6% 61% 6% 17% 6% 22% 0% 11% 0%
50 mean{ 2.0E+00 8.2E-01 8.5E+01 3.06E+00 5.4E+01 5.1E+00 4.8E402 3.3E+00 4.6E+00.
51 st. dev.| 1.2E+00 1.60E+00 8.3E+01 3.01E+00 5.8E+01 5.4E+00 4.4E+02 3.8E+00 4.3E+00
52 Z-statistic]  1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645
53 95% UCL on migan| 2.4E+00 1.44E+00 1.17E+02 4.23E+00 7.6E+01 7.2E+00 6.5E+02 4.7E+00 6.3E+00
54 max valie| 4.6E+00 4.62E+00 2.61E+02 9.62E+00. 1.94E402 |. 1.80E+01 1.57E+03 1.34E+01 2.01E+01
55 Statistical value|: 2.4E+00 1.44E+00 1.17E+02 4.23E+00 7.6E+01 | 7.2E+00 6.5E402 4.7E+00 6.3E+00
56 Background| NA NA NA NA NA NA NA NA NA
57 Statistical value above background| 2.4E+00 1.44E+00 | 1.17E+02 4.23E+00 7.6E+01 7.2E+00 6.5E+02 4.7E+00 6.3E+00
Maost Stringent Cleanup Limit for| 2 River
58 nonradionuclide and RAG type| Protection
59{WAC 173-340 3-PART Test
60 95% UCL > Cleanup Limit?| YES
61 > 10% above Cleanup Limit?[ YES
62 Anysample > 2X Cleanup Limit?] YES
63|WAC 173-340.3-Part-Test Compliance? NO
64 HEIS = Hanford Environmental informatior System Q =qualifier

65 MDA = minimum detectable activity
66 MA = not applicable
67 PaL = practical quantitation fimit

RAG = remedial action goal
U ='Undetected
WAC = Washington Administrative Code
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52 MDA = minimum detectable activity
53 NA = not applicable
54 PQL = practical quanttation limit

RAG = remedial action goal

U = undetected

WAC = Washington Administrative Code

C-173

Lor

‘1 Overburden Sample Data ) ) .
2| Sampling - HEIS Sample | Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 . Strontium-90
3 Area Number Date mgkg | Q POL pCilg | Q| MDA pCilg {Q| MDA pCilg | Q| MDA pCilg | Q| MDA pCilg | Q| MDA pCilg | Q| MDA | pClg [Q] MDA pCilg | Q{ MDA
4 B8 J10M07 11/16/2005 | 3.0E-01 2.2E-01 |-1.37E+00| U | 2.4E+00 | 4.3E-02 { U | 4.8E-02 | 47E-02 [U| 4.7E-02 | 9.7E-02 | U | 9.7E-02 | 1.6E-01 | U | 1.6E-01 | 1.18E-01 | U | 3.2E+00 0 U | 2.9E-01 | -8.1E-02 2.6E-01
5 Dj‘:gﬁg‘;?’ J10M08 11/16/2005 | 2.6E-01 2.2E-01 |-6.04E-01| U | 24E+00 | 3.2E-02 | U | 3i2E-02 | 2.9E-02 | U | 29E-02 | 1.2E-01 | U | 1.2E-01 | 1.1E-01 |U | 1.1E-01 | 8.42E-01 | U | 3.4E+00 | 1.20E-01 | U | 4.686-01 | -6.8E-02 | U | 2.2E-01
6 At ~J10M00 11/14/2005 | 2.1E-01 | U | 2.1E-01 [-1.06E+00] U | 2.4E+00 | 1.01E-01 3.9E-02 | 8.8E-02 | U| 8.8E-02 | 2.57E-01 8.0E-02 | 1.2E-01 [U[ 1.2E-01 | 9.24E-01 [ U | 4.5E+00 0 U | 34E-01 | -8.2E:02 | U | 2.3E-01
7 A2 J10MO1 11/14/2005 | 2.6E-01 2:2E-01 |-3.78E-01|{ U | 2.2E+00 | 2.6E02 [ U | 2.6E-02 | 2.6E-02 | U | 2.6E-02 | 8.1E-02 | U | 8.1E-02 | B.3E-02 | U | B.8E-02 | 4.49E-01 | U | 2.9E+00 0 U | 2.6E-01 | 8.3E-02 | U [ 2.6E-01
8 A3 J10M02 11/14/2005 | 2.1E-01 | U| 2.1E-01 [-1.08E+00| U | 24E+00 | 1.30E-01 | 4.9E-02 | 3.9E-02 | U | 8.9E-02 | 1.64E-01 | 7.8E-02 | 1.8E-01 | U] 1.8E-01 | 7.08E-01 | U | 4.5E+00 | 3.1E-02 | U| 2.4E-01 | 1.70E-01 | U | 1.8E-01
9| Ad J10M03 11/14/2005 | 2.2E-01 | U | 2:2E-01 |-2.58E-01| U | 2.3E+00 | 4.1E-02 | U | 4.1E-02 | 3.9E-02 | U| 3.9E-02 | 1.1 E-01 |U| 1.1E-01 | 14E-001 | U] 1.4E-01 {-5.94E-01] U | 2.9E+00 o] U | 8.1E:01 | -8.1E-02 [ U | 2.7E-01

10 B5 J10M04 11/14/2005 | 2.7E-01 2.2E-01 | 2.13E+00| U | 2.2E+00 | 1.08E-01 3.8E-02 | 3.8E-02 | U | 3.8E-02 | 2,.34E-01 8.0E-02 | 1.2E-01 | U | 1.2E-01 { 9.75E-01 { U | 2.9E+00 0 Ui 21E-01 | -7.E-03 | U | 2.4E-01

11 B&: J10M05 11/14/2005 | 3.4E-01 21E-01 | 1.74E+00| U | 2.3E+00 | 3.0E-02 | U | 3.0E-02 | 3.2E-02 [U | 3.2E-02 | 9.6E-02 | U | 9.6E-02 | 1 AEB01 | U | 1.1E-01 |-5.54E-01] U | 3.3E+00 0 U | 2.1E-01 -3.E-03 { U | 2.0E-01

12 B7 J1OMO6 | 11/14/2005 | 2.7E-01 2.2E-01 |-5.45E-01| U | 2.4E+00 | 4.4E-02 | U | 4.4E-02 | 47E-02 U] 47602 | 1.3E-01 | U | 1.3E-01_| 1.5E-01 | U | 1.5E-01 | 2.99E-01 | U | 3.6E+00 | 44E-00 | U. | 3.4E01 | 256-02 | U | 2.7E-01

18 Note: Radiological analytical methods use statistically-determined floating calibration cutves that are not forced through. the origin; therefore, negative values are routinely reported for undetected analytes. This does hot diminish the usability of the

14 Statistical Computation Input Data

15{ Sampling HEIS Sample cr* Cc14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 Pu-239/240 S1-90

16 Area Number Date -_mg/kg pCilg pCi/g pCilg pCi/g pCilg pCi/g pCilg pCilg

17 B8 J10MO7/J10MO8 | 11/14/2005 | 2.8E-01 -9.9E-01 1.88E-02 1.9E-02 5.4E-02 6.8E-02 4.79E-01 | 6.0E-02 -5.0E-02

18 Al J10M00 11/14/2005 1.1E-01 -1.06E+00 1.01E-01 1.9E-02 2.57E-01 6.0E-02 9.24E-01 | 0 -8.2E-02

19 A2 J10MO1 11/14/2005 | 2.6E-01 -3.78E-01 1.3E-02 | 1.36-02 4.1E-02 4.2E-02 4.49E-01 0 8.3E-02

20! A3 J1oM02 11/14/2005 | 1.1E-01 -1.08E+00 1.30E-01 2.0E-02 1.64E-01 | 6.5E-02 7.06E-01 3.1E-02 1.70E-01

21 Ad J10MO3 11/14/2005 1.1E-01 -2.58E-01 2.1E-02 | 2.0E-02 5.5E-02 7.0E-02 -5.94E-01 0 -3.1E-02

22 B5. J10M04 11/14/2005 | 2.7E-01 2.13E+00 1.08E-01 1.9E-02 2.34E-01 6.0E-02 9.75E-01 o] -7.E-03

23 B6 J10MO5 11/14/2005 | 3.4E-01 1.74E+00 1.5E-02 1.6E-02 4.8E-02 5.5E-02 -5.54E-01 0 -3.E-03

24 B7 J10M06 11/14/2005 | 2.7E-01 -5.45E-01 2.2E-02 2.4E-02 6.5E-02 7.5E-02 2.99E-01 4.4E-02 2.5E-02

25 Statistical Computations

26 o C-14 Cs-137 Co-60 Eu-152 Eu-154 Ni-63 Pu-239/240 Sr-90

Smaii data set (n<10). Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set. Radionuclide data set.
Use nonparametric z- Use nonparametric Use nonparametric Use nonparametric Use nionparametric Use nonparametric Use nonparametric Use nonparametric Use nonparametric

57 Statistical value based on| statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic. z-statistic.

28] L ) N 8 8 8 8 ’ 8 8 8 8 8

29 % < Detection fimit}  38% 100% 63% 100% 63% 100% 100% 100% 100%

30 mearn] 2.2E-01 -5.E-02 | 5.4E-02 1.9E-02 1.1E-01 6.2E-02 3:35E-01. 1.7E-02 1.9E-02

31 st. dev.| 9.E-02 1.27E+00 5.0E-02 3.E-03 8.99E-02 1.0E-02 6.07E-01 2.5E-02 74E-02

32| . Z-statistic] 1.645 1.645 1.645 1.645 1.645 11645 1 1.645 1.645 - 1.645

33 95% UCL on mean| 2,7E-01 6.8E-01 8.8E-02 2.0E-02 1.7E-01 6.8E-02 6.89E-01 3.1E-02 6.2E-02

34 ] ] max value] 3.4E-01 2.13E+00 1.30E-01 4.7E-02 2.57E-01 | 1.60E-01 9.75E-01 1.20E-01 1.70E-01

35 Statistical value|] 2.7E-01 6.8E-01 8.3E-02 2.0E-02 1.7E-01 6.8E-02 6.89E-01 3.1E-02 6.2E-02

36) Background NA NA 1.1E+00 8.E-03 NA 3.8E-02 NA 2.5E-02 1.8E-01

37 Statistical value above background|] 2,7E-01 6.8E-01 0(<BG) 1.2E-02 1.7E-01 3.5E-02 6.89E-01 6.E-03 0(<BG)

Most Stringent Cleanup Limit for| 5 River .

38 nonradionuclide and RAG type Protection

39|WAC 173-340 3-PART Test

40 95% UCL > Cleanup Limit?]  NO

41 > 10% above Cleanup Limit? NO

42, Anysample > 2X Cleanup Limit? NO

43|EXCESS RISK EVALUATION

44] WAC 173-340 Non-Carcinogenic Cleanup:{ 240

45 Hazard quotient for each nonradionuclide:} 1.1E-03

46 WAC 173-340 Carcinogenic Cleanup: 21

47 Risk for each carcinogenic nonradionuclide:] 1.3E-07

48|WAC 173-340 3-Part-Test Compliance? YES

49(Nonrad noncarcinogenic index sum: 1.1E-03

50{Nonrad carcinogenic risk: 1.8E-07

51 HEIS = Hanford Envireamental Information System Q= qualifier
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Washington Closure Hanford
=\, Clacte.
Originator d-M-Gapter

AN (B fes

Project 100-K Area Field Remediation

Subject 116-K-2 Trench (West End) Cleanup Verification 95% UCL. Calculations

Split-Duplicate Analysis

1 Shallow Zone Sample Results:

CALCULATION SHEET

Date 12/19/05
Job No. 14655

Cale. No. 0100K-CA-V0061

Checked T.M.Blakley K&

Sor

CVP-2006-00001
Rev. 0

ﬁe’v. No. Q
Date j2//%/cs
Sheet No. 6 of |

2 Sampling Hexavalent Chromium: _Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 _Nickel-63 Plutonium=239/240 Strontium-90
3 Area HEIS Number mgkg | Q PQL_ | pCilg | Q| MDA pCilg |Q| MDA pCilg | G| MDA pCil Q MDA pCilg | Q MDA pCilg | Q[ MDA pCilg | Q MDA pCilg | Q| MDA
4 A3 J10DLO 21E-01 | U | 2.1E-01 | 1.08E+00| U | 8.6E+00 | 4.2E-02 [ U | 4.2E-02 | 4.6E-02 | U | 4.6E-02 | 9.1E-02 | U| 9.1E-02 | 1.5E-01 | U | 1.5E-01 |-5.04E-01| U.| 3.8E+00 0 U | 3.2E-01 9.0E-02 | U | 1.9E-01
5| Duplicate :of J10DLO J10DM4 21E-01 | U | 21E-01 [-9.13E-01| U | 3.6E+00 | 8.2E-02 | U | 3.2E-02 | 3.2E-02 | U] 3.2E-02 | 1.1E-01 { U| 1.1E-01 1.4E-01 { U | 1.1E-01 {-1.83E+00| U | 3.9E+00 0 U | 2.8E-01 | 1.86E-01 | U| 1.8E-01 |
6 Split of JIODLO J10F85 3.50E-01 | U | 3.50E-01 | 2.62E-01 | U | 810E-01 | 1.21E-03 | U | 1.56E-02 | 9.70E-05 | U | 1.57E-02 | 7.88E-03 | U | 3.90E-02 | 6.80E-03 | U | 5.04E-02 | 6.59E+00| U | 9:34E+00 | 0.00E+00 5.18E-02 | 6.11E-02 1.29E-01
7 Shallow Zone Analysis: ' o
8 TDL 0.5 o 50 0.1 0.05 . 0.10 0.10 30 ) 1.0 1.0
9 Both > MDA? No-Stop (acceptable) No-Stop (acceptable) ..No-Stop (acceptable) No-Stop: (acceptable) ‘No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No=Stop (acceptable) No-Stop (acceptable)
10| Duplicate Analysis Both > 5xTDL?
11 RPD
12 Both > MDA? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) ‘No-Stop (acceptable)
13 Split Analysis Both > 5xTDL? : ' )
14 RPD
15
16
17 Deep Zone Sample Resuits: o
18 Sampling Hexavalent Chromium. Carbon-14 __Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
19 Area HEIS Number mgkg | Q| MDA pCilg | Q| MDA pCilg | Q| MDA pCilg |Q| MDA | pCilg | Q MDA pCilg | Q| MDA pCilg [Q| MDA pCilg |Q| MDA pCilg | Q| MDA
20 D10 J10CW7 9.7E-01 21E-01 [ 1.08E+00| U | 2.4E+00 1| 2.18E+02 4.0E-01 [ 6.:68E+00 1.5E-01 | 1.94E+02 1.1E+00 | 1.80E+01 5.8E-01 | 4.80E+02 4.0E+00 |4.33E+00 2.8E-01 {8.27E+00 2.6E-01
21| Duplicate of JIOCW7 J1OCX6 2.0E+00 2.0E-01 | 1.71E+00| U | 2.4E+00 | 1.09E+02 [ 3.0E-01 | 3.45E+00 1.3E-01 | 1.02E+02 8.6E-01 | 1.00E+01  5.2E-01 | 5.30E+02 3.9E+00 | 5.47E+00 1.8E-01 | 5.38E+00 2.3E-01
22 Split-of JIOCW?7 J10CX7 - 7.50E-01 3.50E-01 | 5.59E-01 | U | 8.01E-01 | 1.22E+02 1.13E-01 | 4.30E+00 5.10E-02 [ 1.13E+02 3.11E-01 | 1.09E+01 1.91E-01 | 5.28E+02 5.73E+00 | 7.33E+00 1.25E-01 { 4.30E+00 1.39E-01
23 Deep Zone Analysis: )
24 TDL 0.5 50 0.1 0.05 0.10 0:10 30 1.0 1.0
25 Both > MDA? Yes.(continue) No-Stop (acceptable) Yes (continue) Yes (continue) Yes {continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
26| Duplicate Analysis Both > 5xTDL? No-Stop.(acceptable) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No-Stop (acceptable) No-Stop {acceptable)
27 BPD 67% 64% 62% 57%. 10% ’
28 Both > MDA? Yes (continue). No-Stop (acceptable) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue)
29 Split Analysis Both > 5XTDL? No-Stop. (acceptable) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) Yes (calc RPD) No-Stop. (acceptable) No-Stop (acceptable)
30 RPD 56% 43% 53% 49% 10%
31
32 |
33 Overburden Sample Resuits: o o
34 Sampling Hexavalent Chromium Carbon-14 Cesium-137 Cobalt-60 Europium-152 Europium-154 Nickel-63 Plutonium-239/240 Strontium-90
35 Area HEIS Number mgtkg | Q| MDA pCilg Q MDA pCil/g Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA pCi/g Q MDA pCilg Q! MDA
36 B8 J10MO7 3.0E-01 2.2E-01 |-1.37E+00| U | 2.4E+00 | 4.3E-02 | U | 4.3E-02 | 4.7E-02 [ U | 4.7E-02 | 9.7E-02 [ U | 9.7E-02 | 1.6E-01 | U| 1.6E-01 | 1.15E-01 | U | 3.2E+00 0 U| 2.9E-01 | -3.1E-02 | U| 2.6E-01
37| Duplicate of J10MO7 J10MO08 2.6E-01 2.2E-01 [-6.04E-01| U | 2.4E+00 | 8.2E-02 | U | 3.2E-02 | 2.96-02 | U| 2.9E-02 | 1.2E-01 | U] 1.2E-01 1.1E-01 | U | 1.1E-01 | 8.42E-01 | U | 3.4E+00 | 1.20E-01 | U | 4.6E-01 | -6.8E-02 | U | 2.2E-01
38 Deep Zone Analysis: ’ ’
39 TDL 0.5 50 0.1 0.05 0.10 0.10 30 1.0 1.0
40 Both > MDA? Yes (continue) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (dcceptable) No-Stop (acceptable) | No-Stop (acceptabie)
41| Duplicate Analysis Both > 5XTDL? No-Stop (acceptable) :
42 ) RPD

43 Note: The significance of the reported RPD values, including values greater than 30%, is addressed within the Data Quality Assessment for the Cleanup Verification Package forthis site.
44 HEIS = Hanford Environmerita! Information System ’
45 MDA = minimum detectable activity
46 PQL = practical quantitation limit

47 Q = qualifier .

48 RPD = relative percent difference

49 TDL = target detection limit
50" U = undetected

C-174



Washington Clostire Hanford CALCULATION SHEET

Originator-J=M-Capron w 3 A ( - [“{' Date 12/19/05 ’ Calc. No. 0100K-CA-V00B1 Rev. No.. 0
Project 100:K Afea Field Remediation ) Job No. 146855 Date_22//7/

Checked T. M. Blakley #i=¢

g acys

Subject 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations Sheet No. of 7

Ecology Software (MTCAStat) Results

SZ1-0

Lol e Y I I WS N S

DATA D Hexavalent Chromium 95% UCGL. Calculation (Shallow Zone) DATA 0 Hexavalent Chromium 95% UCL GCalculation (Deep Zone)

1.1E-01  J10DLO/J10DM4 1.5E+00 J1OQCW7/J10CX6 .
1.,1E-01 J10DK8 2.1E+00  J10CV8
1.1E-01 JI0DK9 Number of samples Uncensored values: 1.2E+00 Jiocve Number of samples Uncensored values
1.1E-01 J10DL1 Uncensored 16 Mean 0:20 2.0E+00 J1OCWO Uncensored 18 Mean 20
2.5E-01 J10DL2 Cerisored Leognormal mean 0.20 9.3E-01 J10CW1 Censored Lognormai mean 22
2.9E-01 J10DL3 ‘Detaction limit orPQL Std. devn. Q:08 1.2E+00 JIOCW2 Detection limit:or PQL Std.-devn. 1.2
2.3E:01 J10DL4 Mathod:detaction limit Median 0.23 2:2E400 J10CW3 Method delection-imit Median 1.7
2.5E-01 J10DLS TOTAL 16 Min: 0.10 3BE+00  JIOCW4 TOTAL 18 Min, 0.10
2.1E-01 J10DLE6 Max. 0.3t 1.0E-01 J10CWs Max. 4.6
11E-01 J10DL7 1.7E4+00  J10CW6
2.3E-01 J10DL8  Lognomal distribution? Normal distribution? 1.1E+00  J10CWS8 Lognormaldistribution? Normal distribution?
31E-01 JI0DLY  r-squared is: 0.815 r-squaredis: 0.863 4:6E+00 JIOCW9 rsquared is: 0.768 r-squared is: 0.888
2.2E-01 J16DMO°  Recommendations: 22E+00 JI0CX0 Recommiendations:
1.0E-01 J10DM1  Reject BOTH lognanmal and normaf di ions. ‘See Statistics Gliidance: 1.0E+00 JIOCX1 Reject BOTH lognormal and normal distributions. ‘See Statistics Guidance.
24E-01  Ji0BM2 1.7E+00  J10CX2
3:.0E-01 J10DM3  UCL (based onZ-statistic) is 0:23 43E+00  J10CX3  UCL (based on Z-statistic) is 242

1.7E+00 J10CX4

2:3E+00 J10CX5

0 'A8Y
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CALCULATION COVER SHEET
Project Title 100-K Field Remediation Project Job No. __ 14655
Area 100-K Area
Discipline _Environmental *Cale. No. ___ 0100K-CA-V0063
Subject 116-K-2 Trench (West End) RESRAD Calculation
Computer Program RESRAD Program No. Vetsion 6.30
The attached calculations have been generated fo document compliance with established cleanup levels.
These documents should be used in conjunction with other relevant documents in the administrative record.
Committed Calculation x Preliminary @ Superseded O  Voided g
Rev. Sheet Numbers Originator Checker Reviewer Approval Date:
Cover — 1pg :
0 iummary ~6pg S. W. Clark M.W. Perrott | Stacey Callison Mar@ aster
ttm. ‘1 - lpg / - P | (
Attm. 2 - 21 , =, Q . ; /
Attm. 3 - 26 e od B/ 774/ M W LAl— , .2/\{0
Attm. 4 - 9 g : - )
Agzs > gg (&,/1‘(/0:5 1240 H0S j2- 20 -OF ‘ i’bl
Attm. 6 - 36pg
Attm: 7 - 17pg
Attm. 8 - 18pg
Attm. 9 - 18pg
Attm. 10 - 9pg
Total = 187 pages
SUMMARY OF REVISION

*QObtain Calc. No. from DIS

DE01-437.03 (12/09/2004)
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Washington Closure Hanford CALCULATION SHEET
Originator: { S. W.Clark % J<__. Date: [{2/f7/=| Calec.No.: | 0100K-CA-V0063 Rev.: 0
Project: | 100-K Field Remédiation Project | Job No: | 14655 Checked: | M.W. Perrott v # | Date: | /2/i5/s5
Subject: | 116-K-2 Trench (West End) RESRAD Calculation SheetNo. 1 of 6
1 PURPOSE:
2
3 Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining
4 radionuclide contaminants in the overburden and vadose zone over a period of 1,000 years.
5
6 GIVEN/REFERENCES:
7 ‘
8 1) Cleanup verification data from 116-K-2 Trench (West End) Cleanup Verification 95% UCL
9 Calculations, Calculation No. 0100K-CA-V0061, Rev. 0, Bechtel Hanford, Inc., Richland,
10 ‘Washington.
11 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
12 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland,
13 Washington.
14  3) Radioactive and nonradioactive contaminants of concem from the 100 Area Remedial Action
15 Sampling and Analysis Plan (100 Area SAP), DOE/RL-96-22, Rev. 4, U.S. Department of
16 Energy, Richland Operations Office, Richland, Washington. For the purpose of these
17 RESRAD calculations, the radioactive contaminants of concern (COCs) are carbon-14,
18 cesium-137, cobalt-60, europium-152, europium-154, nickel-63, plutonium-239/240, and
19 strontium-90. Hexavalent chromium is the only nonradionuclide contaminant of concern.
20  4) Plutonium isotope ratios from Ratios of Plutonium Isotopes at 100 Areas Remedial Action
21 Sites, Calculation No. 0100B-CA-V0013, Rev. 0, Bechtel Hanford, Inc., Richland,
22 Washington.
23 5) RESidual RADioactivity (RESRAD) computer code, version 6.30, to calculate compiiance
24 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
25 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
26  6) Sample design data from the 116-K-2 Trench (West End) Sampling Plan, Calculation No.
27 0100K-CA-V0062, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. For the purpose of
28 these RESRAD calculatlons the sampling areas 1dent1f1ed in the sampling plan calculatlon
29 brief are 14695.5 m” for the shallow zone, 23046 93 m?” for the deep zone, and 8676 m? for
30 the overburden. Total sampling area of 37742 m* was used for the combined shallow and
31 deep zones for all RESRAD calculations.
32 7) Thickness of uncontaminated deep zone determined using analogous site data for the 116-C-
33 1 test pit from Cleanup Verification Package for the 116-C-1 Process Effluent Trench, CVP-
34 98-00006, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
35 8) Attainment of the river protection RAGs is based on comparison of results from the 100 F
36 Area Soil Hexavalent Chromium and Carbon-14 Leachability Study Summary Report
37 (Appendix D of the Cleanup Verification Package for the 100-F-19:1 North Pipelines, 100-
38 F-19:3 West Pipelines, 100-F-34 Biology Facility French Drain, and 116-F-12 French
39 Drain, CVP-2001-00002, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.), 100-H
40 Area Soil Hexavalent Chromium Leachability Study Summary Report (Appendix D of the
41 Cleanup Verification Package for the 116-H-7 Retention Basin, CVP-2000-00027, Rev. 0,
42 Bechtel Hanford, Inc., Richland, Washington), and Estimation of Distribution Coefficients
43 and Leachability of Hexavalent Chromium in 100-D Area Hanford Formation Sediments
44 (Appendix D of the Cleanup Verification Package for the 116-D-7 Retention Basin,
45

CVP-99-00007, Rev. 0, Bechtel Hanford, Inc., Richland, Washington).
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Rev. 0
_Wa_shing,to;r Closure Hanford CALCULATION SHEET
[ Originator: | S, W.Clark Q%) | Dater |3/ /< | Calc. No.: | 0100K-CA-V0063 | Rev.: 0
Project: | 100-K Field Remediation Project | Job No: | 14655 Checked: | M.W. Perrott #7447 | Date: |/ 2//¢/55
Subject: | 116-K-2 Trench (West End) RESRAD Calculation ’ Sheet No. 2 of 6
1
2 SOLUTION:
3
4 1) Table 1 shows the waste site parameters used for RESRAD modeling. Based on the
5 conservative assumption (discussed in the 100 Area RDR/RAWP) that residual
6 contamination levels from the deep zone data set extend uniformly to groundwater, RESRAD
7 predicted that the residual soil concentration of nickel-63 would result in groundwater
8 concentrations that exceed the drinking water standard. Because this approach is too
9 conservative, test pit data from the 116-C-1 Process Effluent Trench was used to include an
10 uncontaminated deep zone between the contaminated deep zone and the groundwater to more
11 accurately describe the 116-K-2 site for modeling using RESRAD.
12 2) Table 2 shows the radionuclide activities for each COC. Input factors for each RESRAD run
13 are shown in the "Summary" section of the RESRAD "Mixture Sums and Single
14 Radionuclide Guidelines” printouts in Attachments to this Calculation Summary.
15  3) The year where the peak dose (or concentration) occurs from each individual radionuclide
16 COC was determined by a preliminary run. This yearwas then included in all final
17 RESRAD runs. For the direct exposure pathway (i.e. soil ingestion and inhalation and
18 external radiation), the peak year occurred at year zero (year 2005) for all COCs. For the
19 water pathways (i.e., drinking water and food ingestion) the peak year also occurred at year
20 zero (year 2005) for all COCs. ‘
21
Table 1. Waste Site Dimensions for RESRAD Modeling
~ Parameter Units Value ~ Comments
Shallow Zone and Overburden Cover Depth m 0
Area of Shallow and Deep Zone m? 37742 Based on Sample Design *
Area of O\)erliurden o m? 8676 Based on Sample Designi®
| Thickness: Shallow Zone and Overburden m 4.6 Appendix B of 100 Area RDR/RAWP:
Elevation: Ground Slirface m 1335 NAVDE8
Elevation: Excavation Bottoi m 1259 NAVDS8
Elevation: Groundwater m 118.5 NAVDS88
Thickness: Total Deep'Zonc' m 10.4 Vadose zone thickness minus shallow zone
Thickness: Uncontaminated Deep Zone m 3.1 Based on deep zone model from 116-C-1 test pit®
Thickness: Contaminated Deep Zone m 73 Deep zone thickness minus uné¢éntaminated deep zone
Length Parallel to Aquifer Flow m 319 Based on Sample Design
H Sample design data from the 116-K-2 Trench (West End) Sampling Plan, Calculation No. 0100K-CA-V0062, Rev. 0, Béchtél Hanford, Inc.,
Richland, Washington.
B Two-layer deep zone model based on test pit data from Cleanup Verification Package for the 116-C-1 Process Effluent Trench, CVP-98-00006,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
22
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Washington Closure Hanford CALCULATION SHEET

Originator: | S. W. Clark )< Date:  [2/({7 (@5 Calc. No.: | 0100K-CA-V0063 _ Rev.: 0
Project: | 100-K Field Remediation Project | Job No: | 14655 Checked: | MW. Perrott 27/ | Date: | 72/r /5T
Subject: | 116-K-2 Trench (West End) RESRAD Calculation SheetNo. 3 of 6

1 METHODOLOGY:

2

3 1) Runsof RESRAD version 6.30 were completed for the shallow zone, deep zone, and

4 overburden using the radionuclide concentrations shown in Table 2. RESRAD numerical

5 output reports for dose, risk, and concentration for the shallow zone, deep zone, and

6 overburden are presented in the Attachments to this calculation summary.

7

8

9
10
11
12
13
14
15

16
17
18
19
20
21

Table 2. Cleanup Verification Data Set®
COCs Shallow Zone Deep Zone Overburden sxhusleniine
Background
Radionuclide Activity (pCi/g) ’
C-14 0.29 1.44 0.68 U° 0.68U°
Cs-137 1.10 117 0.083 <0U®
~ Co-60 0.023 U 423 0.020U° <0U®
Eu-152 0.626 76.0 0.17 0.17
Eu-154 0.129 72 0.068 U® <0U?
Ni-63 1,77 650 0.689U"° 0.689 U®
Pu-239/240 0:024 U° 4.7 0.031U° <0 U’
Sr-90 0.201 6.30 0.062U" <0U°
Nonradionuclide Concentration (mg/Kg)
aovp | 0.23 24 | 027 | 0.27
2 Cleanu? veriﬁqatiqn data fror_n the 116-K-2 Trench (West End) Cleanup Verification 95% UCL Calculations, Calculation No.
0100K-CA-V0061, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
Value was not input into RESRAD because all analyses were below detgction lmuts

2) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities used in the

RESRAD model were calculated from the reported combined Pu-239/240 analytical results.
The calculations were performed in accordance with Calculation No. 0100B-CA-V0013.
The relative activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup

verification values for Pu-239/240 in each decision uiiit of the site by 0.807 and 0.193,

respectively. Table 3 shows the results of these calculations.
Table 3. Conversion of Pu-239/240 Activity to Relative Pu-239 and Pu-240 Activities
RESRAD Vadose Zone Pu-239/240 Activity Pu-239, (pCi/g) Pu-240, (pCi/g)
Run # Horizon (pCi/g) (0.807 multiplier) (0.193 multiplier)
1 Shallow Zone 0.024U 0.019 U 0.005U
2 Deep Zone 4.7 3.8 0.9
3 Overburden 0.062 U 0.050 U 0.012U0

3) Protectiveness of residual hexavalent chromium soil concentrations: Shallow zone soil
concentrations of hexavalent chromium represented by the 95% UCL value in Table 2 are
less than the applicable RAGs (i.e., 2.1 mg/kg for direct exposure or 2.0 mg/kg for river
protection). However, the deep zone hexavalent chromium soil concentration exceeds the
applicable RAG of 2.0 mg/kg for river protection. Because this RAG was not met for the
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1 deep zone soils, a more detailed assessment of the potential impact of residual hexavalent
2 chromium to groundwater was made using the 100-F, 100-H, and 100-D Area-specific
3 hexavalent chromium leach studies (Appendix D of CVP-2001-00002, CVP-2000-00027,
4 and CVP-99-00007). Using the simple and conservative approach of comparing the residual
5 soil concentration of hexavalent chromium to the soil concentrations used in leach testing,
6 and comparing the leachate concentrations from the leach tests to the surface water
7 hexavalent chromium cleanup level, indicates that remaining hexavalent chromium in deep
8 zone soil at the 116-K-2 site is protective of the river. The river protection soil RAG of 2.0
9 mg/kg is based on the MTCA “100 times dilution attenuation factor (DAF) times surface
10 water quality criteria” rule. The near-shore river water hexavalent chromium cleanup level is
11 20 pg/L (surface water quality criteria of 10 pg/L times the dilution attenuation factor of 2).
12 Based on the hexavalent chromium leach studies, the hexavalent chromium soil
13 concentration at which the leachate did not exceed the surface water quality criteria was 6.8
14 mg/kg. Therefore, using the simple and conservative approach of comparing the hexavalent
15 chromium deep zone soil concentration to the leach study hexavalent chromium soil
16 concentrations demonstrates that cleanup of the deep zone hexavalent chromium is protective
17 of the river (i.e., 2.4 mg/kg is less than 6.8 mg/kg).
18
19
20 RESULTS:
21
22 1) Radionuclide “All Pathways” Dose Rate: The “all pathways” (maximum) dose rates are
23 shown in Table 4. The maximum tota] all pathways dose rate for the shallow and deep zones
24 is 7.77 mrem/yr which occurs at year zero (2005). The maximum all pathways dose rate for
25 . the overburden is 0.740 mrem/yr which occurs at year zero (2005).
26
Table 4. All Pathway Dose Rate (mrem/yr)
Vadose Zone “All Pathways” Dose Contributions in mrem/yr at each time slice (yr)
Horizon 0 1 3 13 30 100 300 1000
Shallow Zone | 7.77E+00 | 6.96E+00 | 6,29E+00 | 4.33E+00 | 2.45E+00 | 3.67E-01 | 4.21E-03 | 5.23E-06
Deep Zone 1;70E-22 | 1.53E-22 | 1.24E-22 | 4.61E-23 | 1.17E-23 | 3.06E-06 | 3.26E-04 | 7.34E-04
Total All i
Pathways Dose | 7.77E+00 | 6.96E+00 | 6.29E+00 | 4.33E+00 | 2.45E+00 | 3.67B-01 { 4.54E-03 | 7.39E-04
Rate (mrem/yr) | )
Overburden 7.40E-01 | 7.02E-01 | 6.33E-01 | 3.76E-01 | 1.55E-01 | 4.06E-03 | 1.22E-07 | 2.61E-16
27
28
29 - 2) Radionuclide Excess Cancer Risk: The radionuclide excess lifetime cancer risk results are
30 shown in Table 5. The maximum total excess lifetime cancer risk for the shallow and deep
31 zones (9.70 x 10’5) occurs at year zero (2005). The maximum excess lifetiine cancer risk for
32 the overburden (8.72 x 10°°) occurs at year zero (2005).
33 :
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Table 5. Radionuclide Excess Lifetime Cancer Risk

Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Horizon 0 1 3 13 30 100 300 1000

Shallow Zone | 9.70E-05 | 9.29E-05 | 8.63E-05 | 6.13E-05 | 3.61E-05 | 5.86E-06 9.71E-08 2.34E-10

Deep Zone 1.30E-27 | 1.18E-27 | 9.73E-28 | 3.91E-28 | 9.40E-29 | 9.34E-11 | 2.75E-09 | 5.80E-09

Total Excess
Cancer Risk

Overburden 8.72E-06 | 8.27E-06 | 7.46E-06 | 4.43E-06 | 1.83E-06 | 4.78E-08 | 1.44E-12 | 1.78E-21

9.70E-05 | 9.29E-05 | 8.63E-05 | 6.13E-05 | 3.61E-05 | 5.86E-06 | 9.98E-08 | 6.03E-09

3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater
calculated by the RESRAD model are summarized in Table 6. Because all concentrations
presented here are zero no comparison to drinking water standards calculation was necessary.

Table 6. RESRAD Predicted Radienuclide Groundwater (Well Water) Concentrations

Radio- | Vadose Zone v Groundwater Concentrations in pCi/L at Each Time Slice (yr) RAGs

nuclides Horizon 0 1 3 13 30 100 300 1000 | FromRDR

C-14 Total 0 0 0 0 0 0 0 0 2000

Co-60 Total 0 0 0 0 0 0 0 0 100

Cs-137 Total 0 0 0 0 0 0 0 0 60
Eu-152 Total 0 0 0 0 0 0 0 0 200
Eu-154 Total 0 0 0 0 0 0 0 0 60

Ni-63 Total 0 0 0 0 0 0 0 0 50

Sr-90 Total 0 0 0 0 0 0 0 0 8

CONCLUSIONS:

e The combined maximum all-pathways dose rate for the shallow and deep zones shown in
Table 4 is 7.77 mrem/yr which occurs at year zero (2005). _

e The maximum all-pathways dose rate for the overburden shown in Table 4 is 0.740 mrem/yr
which occurs at year zero (2005).
The dominant pathway for the dose rate is direct external exposure.

* The primary radionuclides contributing to the direct exposure pathway are cesium-137 and
europium-152.

e The maximum combined shallow and deep zone excess lifetime cancer risk shown in Table 5
(9.70 x 10™) occurs at year zero (2005).

o The maximum overburden excess lifetime cancer risk shown in Table 5 (8.72 x 10°®) occurs
at year zero (2005).
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1 e None of the radionuclide contaminants of concern are predicted to reach groundwater in the
2 1,000 years of the RESRAD model runs. ‘
3 e None of the site COCs are projected to exceed remedial action goals (RAGs).
4
5
6 ATTACHMENTS:
7
8 1. Graphic showing 116-K-2 Cleanup Verification Model (1 page)
9 2. RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Mixture Sums and Single
10 Radionuclide Guidelines (21 pages)
11 3. RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Intake Quantities and Health Risk
12 Factors (26 pages)
13 4. RESRAD Output: 116-K-2 Shallow Zone Radionuclides, Concentration of Radionuclides,
14 (9 pages)
15 5. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Mixture Sums and Single
16 Radionuclide Guidelines (25 pages)
17 6. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Intake Quantities and Health Risk
18 Factors (36 pages)
19° 7. RESRAD Output: 116-K-2 Deep Zone Radionuclides, Concentration of Radionuclides,
20 (17 pages) :
21 8. RESRAD Output: 116-K-2 Overburden Radionuclides, Mixture Stims and Single
22 Radionuclide Guidelines (18 pages)
23 9. RESRAD Output: 116-K-2 Overburden Radionuclides, Intake Quantities and Health Risk
24 Factors (18 pages)
25  10. RESRAD Output: 116-K-2 Overburden Radionuclides, Concentration of Radionuclides,

26 (9 pages)
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