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EXECUTIVE SUMMARY

This cleanup verification pack e documents completion of remedial action, sampling
activities, and compliance wil anup criteria for the 118-DR-1, 105-DR Gas Loop
Burial Ground on the Hanford Site. The 118-DR-1 site is located in the 100-DR-2
Operable Unit of the 100-D/D Area, south of the 105-DR Reactor Building. The site
was a gunite-lined trench, orit ally used to perform examinations and sectioning of
irradiated test assemblies. It as later used for the disposal of irradiated metal
assemblies from the 105-DR s loop.

Remedial action at the 118-DR-1 site began on June 3, 2008, and was completed on
July 23, 2008. Remedial acti activities involved removing contaminated soil and
debris. All contaminated mat: als were disposed at the Environmental Restoration
Disposal Facility. The exposed surfaces have been sampled and analyzed to verify
attainment of the remedial action goals. Results of the verification sampling, laboratory

_analyses, and data evaluations for the 118-DR-1 site indicate that all remedial action
objectives and goals for direc  xposure, protection of groundwater, and protection of
the Columbia River have been met (see Table ES-1).

Table ES-1. Summary of Cleanup Verification Resulits for the
100-D-47 Burial Ground. (2 Pages)

Remedial
Regulatory . Action
Requirement Remedial 2 )>n Goals Results Objectives
Attained?
Ddirect Exposure — | Attain 15 mrem/yr rate above Cumulative radionuclide activities are below
Radionuclides background over 1 years. the 15 mrem/yr dose rate RAG. Yes
Direct Exposure ~ | Attain individuai CC  ;OPC RAGs. All individual COC/COPC concentrations Yes
Nonradionuclides are below direct exposure RAGs.
Nonradionuclide | Attain hazard quoti  >f <1 for All hazard quotients are <1.
Risk noncarcinogens.
Requirements Attain cumulative hazard quotient of | The cumulative hazard quotient (1.6 x 10°%)
<1 for noncarcinog . is <1.
Attain excess canc sk of <1 x 10° | Excess cancer risk values for individual Yes
for individual carcii  :ns. nonradionuclide COCs/COPCs are less
than 1 x 10°,
Attain a total excess caricer risk of The cumulative excess cancer risk
<1 x 10° for carcinc  ns. (1.1 x107)is <1 x 10°.
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Table ES-1. Summary of Cleanup rification Resuits for the
100-D-47 Burial Grot . (2 Pages)

Remedial

Regulatory . Action
Requirement Remedial Action Goals Results Objectlves
Attained?

Groundwater/River | Attain single COC/COPC groundwater | N ionuclide COCs/COPCs were
Protection — and river protection RAGs. qu ied above groundwater/river
Radionuclides : pr tion lookup values.

Attain National Primary Drinking Water | No radionuclide COCs/COPCs were
Standards: 4 mrem/yr (beta/gamma) qp  fied above groundwater/river
dose rate lo target receptors/organs.® > lion lookup values.

Meet drinking water standards for N ha-emitting radionuclide Yes
nonuranium alpha emitters: the more | COCs/COPCs were detected.
stringent of the 15 pCil. MCL or 1/25"
of the derived concentration guide per

DOE Order 5400.5.°

Meet total uranium standard of U im isotopes were not identified as site

21.2 pCilL.f C 'COPCs.
Groundwater/River | Attain individual nonradionuclide Al 'C/COPC concentrations are below
Protection — groundwater and river cleanup S( \Gs for groundwater and river Yes
Nonradionuclides |requirements. pl tion.

“National Primary Drinking Water Regulations” (40 Code of Federal Renulations 141).

° Radiation Protection of the Public and the Environment (DOE Order £ ).5).

¢ Based on the isotopic distribution of uranium in the Hanford Site backnrnnd, the 30 pg/L uranium MCL (40 Code of Federal
Reguiations 141.66) corresponds to 21.2 pCiL. Concentration-to-ac calculations are documented in Calculation of Total

Uranium Activity Corresponding to a Maximum Contaminant Level for 1otal Uranium of 30 Micrograms per Liter in Groundwater,
0100X-CA-V0038 (BHI 2001).

COC = contaminant of concem

COPC = contaminant of potential concern

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

Soil cleanup levels were established in the Rec 1 of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-1, 100-FR-2, 10 HR-2, and 100-KR-2 Operable Units
Hanford Site, (100 Area Burial Grounds) Bento Zounty, Washington (Burial Grounds
ROD) (EPA 2000) based on a limited ecologici sk assessment. Although not required
by the Burial Grounds ROD, a comparison age st ecological risk screening levels has
been made for the site contaminants of concern and other constituents and is presented
in Appendix A. Screening levels were exceede for antimony, boron, manganese, and
vanadium. Exceeding screening values is inte 2d to trigger additional evaluation and
does not necessarily indicate the existence of  to ecological receptors. Because
concentrations of manganese and vanadium ar  selow Hanford Site background levels
(DOE-RL 2005), and antimony concentrations : below Washington State background
levels (Ecology 1994, note that state backgrou levels are only used when a Hanford
Site background value is not available), it is believed that the presence of these
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constituents does not pose a risk to ecological receptors. No established background
value is available for boron; a fi | cleanup level for boron, including consideration of
background, will be establishe through the integrated 100 Area remedial
investigation/feasibility study (F =S) process. Exceedances for boron will be evaluated
in the context of additional lines of evidence for risk to ecological receptors as part of
the final closeout decision for this site.

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 ' iste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 2 7). A copy of the waste site reclassification form is
included as Attachment ES-1 to this document.

ES-3




—

ES-4

CVP-2009-00010
Rev. 1







1.0
2.0

3.0

4.0

5.0

6.0

7.0
8.0

CVP-2009-00010

Rev. 1
CONTENTS
STATEMENT OF PROTECTIVENESS.......cccccoovvivvivieere e retnrer e eereraasnaaas 1
BACKGROUND AND GENERAL SITE ~ ORMATION.......ccccccveveviirieneeee i 1
2.1  GENERAL SITE INFORMATION .......coiiiiririrecieeneccnenisinnreenecssrnseneeessenns 3
2.2 GEOPHYSICAL SURVEY ....ctiiiiitiiiiiiiniierivrressenimmannssesinnsennasrsnsseereraesees 3
REMEDIAL ACTION SUMMARY .....coovmiiieeeretiesseresseessessesssssassessssssesessssssessssness 3
3.1  EXCAVATION AND DISPOSAL.....ccccceeviertrieirenreeeeennn. e eaaaas 3
3.2 ANOMALOUS MATERI} Sttt atnnnas s arae e s eeees 5
SAMPLING ACTIVITIES .....cecceecteeeee e et esses s e e sinnnraees e sae s s earttssnessnenssneenes 5
41 CONTAMINANTS OF CONCERN OR VERIFICATION SAMPLING........ 5
4.2  FIELD SCREENING..........cotvviecinmireriniirnrcteeascoonntensescasssassssssresinsssncenenes 8
4.2.1 Radiological SUIVEYS .........coiimicviereien e e 8
4.3 VERIFICATION SAMPLING DESIGN......cccoiiteiiiiieeie e cecccveree e 8
4.3.1 Decision Unit Sampling ......c.cccoeiivciiiimiiiccnienr e 11
4.3.2 Statistical Sampling Desii 1......c.icceveiiieriiiniiiineneirr e 11
4.3.3 Focused Sampling DeSIig .....c.ccvcrveecvriiiieriinieiiienrire e necinee s eernns 11
SAMPLING RESULTS ..ot i ccciiriirieircireetviscstesisinesssnene s sesesararseesees s ssssnmnsesassassnee 12
5.1  STATISTICAL SAMPLE RESULTS........o oot eevreene e 12
5.2 FOCUSED SAMPLE RESULTS......c.cttivieeiccitteeene e e ceeeerasee e 16
5.3 DATA QUALITY ASSESSMENT | IOCESS ....ooviiiieitiree e ccreeeee e 18
CLEANUP VERIFICATION DATA EVAL!  TION.....ccocrererriinieereneeeniieeenssennns 18
6.1 COMPARISON OF SAMPLE DATA TO RAGS.......cococvreriviereeirteeeee s 19
6.2 ATTAINMENT OF RADIONUCL RAGS ..o 19
6.2.1 Attainment of Radionuclic  'irect Exposure RAGSs..........cccccc....... 19
6.2.2 Attainment of Radionuclide Excess Lifetime Cancer Risk Goal.....19
6.2.3 Attainment of Radionuclide rroundwater and River Protection
BA G S . uvtiiieeiee it s et e e e et e e e s e e e e e e reeenrea e e e s e eanaanrrrenas 19
6.3 ATTAINMENT OF NONRADION!I LIDERAGS.....ccccocvmrieiiieiieiieeecnennne 20
6.3.1 Direct Comparison 10 BAGS .......cccccveeriiicciiinerreeer e e 20
6.3.2 Direct Contact Noncarcinogenic Hazard Quotient RAG Attained ..20
6.3.3 Direct Contact Carcinoger 3isk RAG Attained............ccccunneeeee 20
6.3.4 Hazard Quotient and Carc ge : Risk Calculation for
(1010 0o (VY- | ] S PSPPSR 20
6.4 THREE-PART TEST FOR NONF )IONUCLIDES .........ccccvcvveevicrivneennn, 21
SUMMARY FOR WASTE SITE RECLA  IFICATION .....ccoovvieitiece e, 21
REFERENCES ...coeeveeereeeretiensesesse s ssste s seesses st st ssssassstesssessstesssssasssssssnnas 22




CVP-2009-00010

Rev. 1
APPENDICES
A EXCEEDANCES OF E ILOGICAL SCREENING LEVELS...........ccocvvvreeenrenn. A-i
B CALCULATIONS ...ttt eeettae s s e e se e s e s s aas b aeaaasean st vnnbeeeans B-i
B1 118-DR-1, 105-DF  as Loop Burial Ground Cleanup Verification
95% UCL Calculat , 0100D-CA-V0318, Rev. O.........cocevvviiieeeeirecirnannennn. B-3
B2 118-DR-1 Gas Loc¢  3urial Ground Direct Contact Hazard Quotient and
Carcinogenic Risk Iculation, 0100D-CA-V0321, Rev. 1 .......ccccconueuenee. B-21
B3 118-DR-1 Hazard  otient and Carcinogenic Risk Calculation for
Protection of Grou vater, 0100D-CA-V0322, ReVv. 0.......cccoeevvvvivvrvriennen B-25
B4 118-DR-1 RESRAD Calculation Brief, 0100D-CA-V0326, Rev. O............. B-29
C DATA QUALITY ASSE  IMENT ...ttt sreee s s saranas C-i
FIGURES
1. Overall Site Location N of the 118-DR-1 Burial Ground. ........c.ccccccevvrrievercnnanes 2
2. Geophysical Survey R« Its for the 118-DR-1 Burial Ground............cccccevenrerneee. 4
3. 118-DR-1 Post-Excave 1 Topography Survey Map. .......ccccceeiiiiienincniecennccinene, 6
4, Photograph of Miscelle  >us Debris Removed from the 118-DR-1 Burial
(CT (o]0 3 To IS UPPPRUPPPPPPRORt 7
5. Photograph of Anomal s Waste Item Found in the 118-DR-1 Burial Ground. ....8
6. Initial GPERS Survey: he 118-DR-1 Excavation............ et et e 9
7. Resurvey of the 118-C 1 Excavation Footprint Following Additional Soil and
=Y o -3 R =Y 11 1o 1 | PO 10
8. 118-DR-1 Statistical ar Focused Verification Sample Locations. ..................... 14
TABLES
1. 118-DR-1 Statistical V  cation Sample Summary. .........cccccviiiveeennienrnennnnnenn, 13
2. Comparison of Statisti  or Maximum Contaminant Concentrations to Action
Levels for the 118-DR-  ixcavation Verification Sampling............ccccceeveeeieeinnes 15
3. Comparison of Maximi  Contaminant Concentrations to Action Levels for
the 118-DR-1 Focusec rrification Sampling .........cecevevieiivccviiinniieieeciinecceeccie 17




'BCM
BCY
CFR
cocC
COPC
CVP
DOE-RL
DQA
ENRE
EPA
ERDF
GPERS
HEIS
RAG
RESRAD
RDR/RAWP
ROD
SAP
UcL
VSP
WAC
WIDS

CVP-2009-00010
Rev. 1

ACRONYMS AND IBREVIATIONS

bank cubic meter

bank cubic yard

Code of Federal Regulations

contaminant of concemn

contaminant of potential concer

cleanup verification package

U.S. Department of Energy, Ric ind ( erations Office
data quality assessment

Environmental Restoration dat: se

U.S. Environmental Protection  3ncy
Environmental Restoration Dis| al Facility
Global Positioning Environmen  Radiological Surveyor
Hanford Environmental Informe  n System
remedial action goal

RESidual RADioactivity

remedial design report/remedial action work plan
record of decision

sampling and analysis plan

upper confidence limit

Visual Sample Plan

Washington Administrative Code

Waste Information Data System

iii




CVP-2009-00010
Rev. 1




CVP-2009-00010
Rev. 1

1.0 STATEMENT OF PROTECTIVENESS

This report demonstrates that the 118-DR-1, 105-DR Gas Loop Burial Ground waste
site meets the objectives for interim closure as e 1blished in the Remedial Design
Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2005) and
the Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2,
100-HR-2, and 100-KR-2 Operable Units, Hani 1 Site (100 Area Burial Grounds),
Benton County, Washington (Burial Grounds R ) (EPA 2000). The results of
verification sampling show that residual contarr  ant concentrations do not preclude any
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use
of shallow zone soils. The results also demonstrate that residual contaminant
concentrations are protective of groundwater and the Columbia River.

Soil cleanup levels were established in the Rec 1 of Decision for the 100-BC-1,
100-BC-2, 100-DR-1, 100-DR-1, 100-FR-2, 100-HR-2, and 100-KR-2 Operable Units
Hanford Site, (100 Area Burial Grounds) Benton County, Washington (Burial Grounds
ROD) (EPA 2000) based on a limited ecological risk assessment. Although not required
by the Burial Grounds ROD, a comparison agai it ecological risk screening levels has
been made for the site contaminants of concern and other constituents and is presented
in Appendix A. Screening levels were exceeded for antimony, boron, manganese, and
vanadium. Exceeding screening values is intt ded to trigger additional evaluation and
does not necessarily indicate the existence of risk to ecological receptors. Because
concentrations of manganese and vanadium elow Hanford Site background levels
(DOE-RL 2005), and antimony concentration below Washington State background
levels (Ecology 1994, note that state backgre evels are only used when a Hanford
Site background value is not available), it is t ed that the presence of these

constituents does not pose a risk to ecologici eptors. No established background
value is available for boron; a final cleanup le w boron, including consideration of
background, will be established through the i ated 100 Area remedial

investigation/feasibility study (RI/FS) process. Exceedances for boron will be evaluated
in the context of additional lines of evidence for k to ecological receptors as part of
the final closeout decision for this site.

2.0 BACKGROUND AND GENERAL SITE INFORMATION

The purpose of this cleanup verification package (CVP) is to document that the
118-DR-1, 105-DR Gas Loop Burial Ground was remediated in accordance with the
Burial Grounds ROD (EPA 2000). Remediala n objectives and goals for the
118-DR-1 site were established by the U.S. Er  »nmental Protection Agency (EPA)
and the U.S. Department of Energy, Richland ( :rations Office (DOE-RL), in
concurrence with the Washington State Depar  nt of Ecology. These goals and
objectives are documented in the Burial Groun ROD (EPA 2000) and the
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Figure 1. Overall Site Location Map of the 118-DR-1 Burial Ground.
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RDR/RAWP (DOE-RL 2005). The Burial Groun ROD (EPA 2000) provides DOE-RL
the authority, guidance, and objectives to condu this remedial action.

The preferred remedy specified in the Burial G nds ROD (EPA 2000) and conducted
for the 118-DR-1 site included (1) excavating the site to the extent required to meet
specified soil cleanup levels and (2) disposing ontaminated excavation materials at
the Environmental Restoration Disposal Facili RDF) at the 200 Area of the Hanford
Site. Backfilling the site with overburden and ns o the average adjacent grade
elevation will be conducted after waste site re sific - n is approved. Excavation
was driven by remedial action objectives for d exposure, protection of groundwater,
and protection of the Columbia River.

2.1 GENERAL SITE INFORMATION

The 118-DR-1, 105-DR Gas Loop Burial Ground, part of the 100-DR-2 Operable Unit,
was located south of the 105-DR Reactor Build  (Figure 1). The 118-DR-1 Burial
Ground was an inactive solid waste site thatop ited from 1963 to 1964. The site
contained a single north-south gunite-lined tren ori 1ally used to perform
examinations and sectioning of irradiated testa 2mblies. It was later used for the
disposal of irradiated metal assemblies from the 105-DR gas loop (WHC 1993).

2.2 GEOPHYSICAL SURVEY

A geophysical survey was conducted at the 118-DR-1 Burial Ground site in June 2004.
The survey identified several geophysical anom ous zones within the survey boundary
exhibiting the characteristics of buried debris (Bergstrom and Mit ell 2004). The
Waste Information Data System (WIDS) bound ris ¢ :riaid on the geophysical survey
map and is shown in Figure 2.

3.0 REMEDIAL ACTI IS VMARY

3.1 EXCAVATION AND DISPOSAL

Remedial action at the 118-DR-1 Burial Grou gan on June 3, 2008, and continued
through July 23, 2008. Approximately 1,673 cubic meters (BCM)
(2,188 bank cubic yards [BCY]) of soil and ds /as removed for disposal at ERDF.

Approximately 221 BCM (290 BCY) of clean as removed from outside of the burial
ground excavation footprint and stockpiled w the wurial ground excavation. The
soil was removed during construction of a rai 0 the excavation, allowing the
excavator equipment access to continue to r +sc and debris at a greater depth.

The ramp soil stockpile is not considered overburden; therefore, it was not included
in the closeout sample design. This materialw be used as backfill material
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Survey Resuits for the 118-DR-1 Burial Ground.
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during general backfill of the site. No overburde vas removed from the

118-DR-1 Burial Ground. A post-remediation st 3y is provided in Figure 3. The
survey also shows the WIDS boundary in relation to the post-remediation excavation
boundary.

Contaminated soil and debris (concrete, piping, metallic debris, and drums) were
excavated and removed from the burial ground. ’hotographs of some of the types of
debris removed are shown in Figure 4.

3.2 ANOMALOUS MATERIALS

One anomalous waste item was encountered ir e 118-DR-1 Burial Ground. A
breached 208-L (55-gal) drum suspected of containing an undetermined amount of
liguid was removed from the sidewall of the exc ation (Figure 5). The drum, along with
the soil directly below the drum, was placed on Hlastic sheet within the burial ground
footprint for waste characterization sampling. F vever, the drum was found to be
empty so the soil that was removed with the drum was sampled for waste
characterization.

No spent nuclear fuel was discovered at the 118-DR-1 Burial Ground.

4.0 SAMPLING ACTIVI1 :S

4,1 CONTAMINANTS OF CONCERN FOR :RIFICATION SAMPLING

The 100 Area Burial Grounds Remedial Action  mpling and Analysis Plan

(Burial Grounds SAP) (DOE-RL 2001a) identific  contaminants of concern (COCs) for
the 118-DR-1 Burial Ground as cobalt-60 andr el-63. Cesium-137, lead, and
mercury were detected in the waste characteriz  on soil sample and therefore were
included as contaminants of potential concem (COPCs). Due to a site-wide effort to
identify the source of chromium contamination i the grc ndwater, hexavalent
chromium was added as a COPC.

In addition to the COCs/COPCs listed above, p  chlorinated biphenyls, pesticides, and
polyaromatic hydrocarbons were included as C  'Cs for the focused sample location
where the breached drum was found within the excavation.
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Figure 3. 118-DR-1 'ost-Excavation Topography Survey Map.
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4.3.1 Decision Unit Sampling

The excavation footprint is the only decision unit identified for the 118-DR-1 waste site
for verification sampling. Two methods for selecting the sampling locations were
utilized: statistical sampling design and focuse sampling.

The statistical sampling design for the excavated area was developed using Visual
Sample Plan' (VSP) and is discussed in Sectio 4.3.2. The focused sample locations
are discussed in Section 4.3.3.

4.3.2 Statistical Sampling Design

The decision rule for demonstrating compliance rith the cleanup criteria requires
comparison of the true population mean, as estimated by the 95% upper confidence
limit (UCL) on the sample mean, with the clean ' level. Therefore, a statistical
sampling design was the preferred verification sampling approach for this site because
the distribution of potential residual soil contamination over the study area (site) was
uncertain. The Washington State Departmer Ecology publication Guidance on
Sampling and Data Analysis Methods (Ecolo 995) recommends that systematic
sampling with sample locations distributed o 1e entire study area be used.

Visual Sample Plan was used as a tool to dev ) the statistical sampling design for the
verification sampling. Additional details conce  1g the use of VSP to develop the
statistical sampling design and derive the nun of verification samples to collect are
discussed in Work Instruction for Verification pling of 118-DR-1, 105-DR Gas Loop
Burial Ground (WCH 2009c).

4.3.2.1 Statistical Sampling Design — Excav ion Footprint. A global positioning
survey was used to determine the boundaries 'he excavation area requiring soil
verification sampling. A total of 12 soil samples were collected on a random-start,
triangular grid. A triangular grid was selected{ this investigation based on studies that
indicate triangular grids are superior to square ids (Gilbert 1987).

The sampling locations for the excavation are sted in Table 1, and the sampling
locations are shown in Figure 8.

4.3.3 Focused Sampling Design

In addition to performing statistical sampling ol e burial ground excavation and the
overburden stockpiles, two focused soil samples were collected.

Focused samples are collected to verify the at  nce of contamination in residual soil
beneath locations exhibiting visual stains, loca s of buried liquid wastes or

! Visual Sample Plan is a site map-based user-interface  >gram that may be downloaded at
hitp://dqo.pnl.gov.

11
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equipment, mercury-containir ing, or large inventories of dangerous/hazardous
wastes (e.g., lead bricks). Ac 1ally, focused samples may be collected from
locations where process knov e indicates the potential for elevated concentrations
of alpha or beta contaminatio v ere waste characterization sampling results
indicate elevated concentrations of chemical contaminants above the remedial action
goals (RAGs).

The initial post-remediation rac  \gical survey identified an area where elevated
radiological activity was eater than twice the background level. Additional soil and
debris was removed from the  ation and the area was resurveyed. One focused soil
sample was collected from this area. In addition, one focused soil sample was collected
at the location where a 208-L - 1l) drum containing an undetermined amount of
liquid was fou |inthe excav 1. The sample location coordinates and requested
analyses are provided in Table 1, and the sample locations are shown in Figure 8.

§ SAMPLING RESULTS

The verification samples were  bmitted to an offsite laboratory for analysis using
approved EPA analytical meth s, as required per the Burial Grounds SAP
(DOE-RL 2001a).

5.1 STATISTICAL SAMPLE RESULTS

The laboratory-reported data s from the verification sampling were used in the
statistical calculations. = e y statistical calculation to evaluate compliance with
cleanup standards is the 95% on the arithmetic mean of the data. The 95% UCL
values for each COC are con 1 for the 118-DR-1 Burial Ground decision unit as

specified by the 100 Area RC WP (DOE-RL 2005) (Appendix B).

Comparisons of the statistical st s for site COCs with the RAGs (cleanup criteria) for
the 118-DR-1 Burial Ground are listed in Table 2. Calculated cleanup levels are not
presented in the Cleanup Levt  nd Risk Calculations database (Ecology 2005) under
the Washington Administrative  de (WAC) 173-340-740(3) for aluminum and
potassium; therefore, these cc  tuents are not considered site COCs/COPCs.

The laboratory-reported data | lts for all constituents are stored in the Environmental
Restoration (ENRE) project-s;  ific database prior to archival in the Hanford
Environmental Information Sy m (HEIS) and are presented as part of the 95% UCL
calculation in Appendix B.

12
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sation Sample Summary.

Coeaton SE-EE; Northing (m) | E ting (m) Sample Analysis
EX-1 J18NPS 151091.0 573766.0 'c%foma‘;"sgg:,'ﬁ‘i’gé:fg;a"a'em
EX-2 J18NP9 151091.0 3773.9 L%':omm'fgg:’f]‘i’c’zéﬂg’s‘a"a'em
EX-3 J18NRO 151097.8 573762.1 Lifo’:‘;i‘::,ség:”fl‘i’géﬂg;a"a'e"‘
EX-4 J18NR1 151097.8 3769.9 g':oﬁm',s';E‘Z";‘i’géﬂg;a"a'e”‘
EX-5 J18NR2 151097.8 3777.8 'c?\':orr';ﬁrar:"sgE‘:”f\‘i’;}(’;;}g;a"a'em
EX-6 J18NR3 151104.6 573766.0 Lcr’:omﬁfr‘:fgg‘/‘f"‘r’]‘i’&{éﬂgga"a'em
EX-7 J18NR4 151104.6 573773.9 ﬁfomm'fé!’E“Z'f“i’c’xél’fg;a"a'em
EX-8 J18NR5 151111.4 3762.1 L%foﬁﬁﬂfggfﬁ‘i’c’{é{:;a“‘em
EX-9 J18NR6 151111.4 3769.9 Lﬁfozﬁr‘;'fg"E“:,’f“i’gx;ﬂg;a"a'em
EX-10 JIBNR7 | 1511114 37778 | lor metals, mercury, hexavalent
EX-11 JIBNR8 | 151118.2 37660 | 1OF metals, mercury, hexavalent
EX-12 JI8NR9 | 1511182 37739 | \CF metals, mereury, hexavalent
Duplicate EX-2 |  J18NTO 151091.0 arrag | \OF metals, mercury, hexavalent
Split EX-2 J18NT 151091.0 | 5737739 ﬁ':oﬁm"fég‘:’rﬁ‘i’c’{étgga"a'e“‘

Equipment blank J18NP7 NA NA ICP metals,* mercury

FS-1 J18NT5 151111.3 573774.3 ﬁ':om?ﬂf’;E‘:,’f“i‘g;{fg‘,’;a"a'e"‘
ICP metals,® mercury, hexavalent
FS-2 J18NT6 151116.3 573770.5 chromium, PAH, PCB, pesticides,

GEA, nickel-63

Source: Field logbook EL-1607-6 (WCH 2009a).

? The expanded list of ICP metals was performed to include

chromium (total), cobalt, copper, lead, manganese, molybc
the analytical results package.

ICP =inductively coupled ptasma

GEA = gamma energy analysis

NA = not applicable

PAH = polycyclic aromatic hydrocarbons
PCB = polychiorinated biphenyl

imony =arsenic, barium, beryllium, boron, cadmium,
am, ni 3, silver, selenium, vanadium, and zinc in
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Table 2. Comparison of Statistical or Maximum Contaminant Concentrations to
Action Levels for the 118-DR-1 Excavation Verification Sampling. (2 Pages)

Site Lookup Ve s’ (pCi/g) Does the | Does the
Statistical | Statistical
Statistical Shallow Groundw r River Result Resuit
COC/COPC Result Zone Protection
(pCi/g) Looku Protecti Look Exceed Pass
Valuep LookupV e Val up Lookup | RESRAD
alue Values? | Modeling?
Cesium-137 0.0565 6.2 1,465 2,930 No --
Cobalt-60 0.310 1.4 13,9 27,800 No --
Nickel-63 110 4,013 83 166 Yes Yes®
Remedial Action  als® (mg/kg) Does the | Does the
Statistical Statistical | Statistical
or or
or SoilClea > | Soil Cleanup | paximum | Maximum
COC/COPC | Maximum Direct Level Level for
Result® Ex G o . Riv Result Result
(malka) posure roundw r er Exceed Pass
Protect Protection Lookup RESRAD
Values? | Modeling?
Arsenic 2.2 (<BG) 20° 20° 20¢ No -
Barium 57 (<BG) 5,600 200 400 No -
Beryllium 1.1 (<BG) 10.4° 1.51¢ 1.51¢ No -
Boron' 1.3 7,200 320 - No -
Cadmium 0.057 (<BG) 13.9° 0.81¢ .0.81¢ No -
Chromium d p
(total) 7.4 (<BG) 80,000 18.5 18.5 No -
Cobalt 8.8 (<BG) 24 15.7° - No -
Copper 13 (<BG) 2,960 59.2 22.0° No -
Hexavalent ®
chromium' 0.216 2.1 4.8 2 No -
Lead 4.1 (<BG) 353 10.2¢ 10.2¢ No -
Manganese 287 (<BG) 3,760 512¢ 512¢ No -
Mercury ?(0808)8 24 0.33¢ 0.33° No -
Nickel 10 (<BG) 1,600 19.1¢ 27.4 No -
Vanadium 56 (<BG) 560 85.1¢ - No -
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stical or Maximum Contaminant Concentrations to
Action Levels for the 118 R-1 Excavation Verification Sampling. (2 Pages)

Remedial Action Goals® (mg/kg) Does the | Does the

Statistical : Stat:)srtical Stat:’srtical

or Soil Cleanup | Soil Cleanup | maximum | Maximum

COC/COPC | Maximum Direct Level for Level for Result Result
Result Exp are | Groundwater River Exceed Pass

(mg/kg) Protection Protection | |ookup | RESRAD

Values? | Modeling?
Zinc 41 (<BG) 2¢ 0 480 67.8° No -

2 Lookup values and remedial action g

Code (WAC) 173-340-720, WAC 173
otherwise noted.

® The site-specific RESRAD model (W

years.

{RAGSs) obtained from the Remedial Design Report/Remedial Action
Work Plan for the 100 Area (100 Area RIDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative
)-730, and WAC 173-340-740, Method B (Ecology 1996), unless

09b) predicts the contaminant will not reach groundwater within 1,000

¢ Maximum or 95% UCL result, dependinn on data censorship, as described in the 118-DR-1, 105-DR Gas Loop
Burial Ground Cleanup Verification 9
¢ Where cleanup levels are less than t
WAC 173-340-700[4][d] (Ecology 19!
Agreement Project Managers as disc

(Ecology 1996) using an airborne pa
No Hanford Site-specific or Washington State background value available.

JCL Calculation (Appendix B).
Jround, cleanup levels default to background per
The arsenic level of 20 mg/kg has been agreed to by the Tri-Party
ad in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2005).
® Carcinogenic cleanup level calculatea based on the inhalation exposure pathway (WAC 173-340 750([3])

ilate mass-loading rate of 0.0001 g/m"’ (WDOH 1997).

- = not applicable

BG = background (obtained fron  )E-RL [1996] and DOE-RL. [2001b], unless otherwise noted)
coC = contaminant of concem

COPC = contaminant of potential cc 2

RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose assessment model)

ucL = upper confidence {imit

5.2 FOCUSED SAMPLE RE! ILTS

Two focused samples were c¢  cted from the 118-DR-1 waste site. Statistical analysis
(e.g., calculation of a 95% UCL value) is inappropriate to use for evaluation of focused
samples; therefore, the samf  2sults for each focused sample are evaluated using the
maximum detected activity fc  ch COC/COPC and comparing the value directly to the
cleanup level. Table 3 provides a comparison of the maximum result of the focused

samples against the cleanup ¢ :ria. Individual sample results are provided in
Appendix B.
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Table 3. Comparison of Maximum Contaminant Concentrations to Action

Levels for the 118-DR-1 Focused Ve

ication Sampling. (2 Pages)

Site Lookup\ es’ Clig) Does the Does the
coc/coPC {l%sl;llt Zone Prote  n Protection Exceed Result Pass
pClg) Lookup | | ookup  ue Lookup Lookup RESRAD
Value Value Values? Modeling?
Cesium-137 0.0495 6.2 1,465 . 2930 No -
Nickel-63 9.70 4,013 83 T No -
. Remedial A-ction Goal= (mgll‘;%)il hlzgxelsmt:; Does the
COC/COPC MResut | Direct | - Levetior”  Cleanup Result | lotimem
{mg/kg) Exposure | Grounc ter Lenvi?:le:-or Egg:ﬁ'; RESRAD
Prote  n Protection Values? Modeling?
Antimony 1.5 (<BG) 32 5° 1 5° No -
Arsenic 2.8 (<BG) 20° 2 | 20 No -
Barium 62 (<BG) 5,600 2 400 No -
Beryllium 0.48 (<BG) 10.4° YR | 1.51° No -
Boron® 1.1 7,200 3 - No -
Cadmium 0.079 (<BG) 13.9° 0.81° 0.81° No -
Chromium (total) 7.3 (<BG) 80,000 18. o 18.5" No --
Cobalt 7.6 (<BG) 24 15 - No -
Copper 14 (<BG) 2,960 59.2 22,0° No -
Lead 3.7 (<BG) 353 0 10.2° No -
Manganese 290 (<BG) 3,760 51 512° No -
Mercury 0.0064 (<BG) 24 P 0.33° No -
Nickel 9.2 (<BG) 1,600 T 27.4 No -
Vanadium 54 (<BG) 560 85.1° - No -
Zing 40 (<BG) 24,000 4t 67.8° No -
Benzo(b) 0.004 1.37 0.015° 0.015° No -

fluoranthene
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impact on groundwater and the river from re:
concentrations.

6.1 COMPARISON OF SAMPLE DATA TO

Tables 2 and 3 compare the cleanup verifica
to the soil RAGs and lookup values for direct
protection of the Columbia River. Evaluation
COCs/COPCs were undetected and/or quan

6.2 ATTAINMENT OF RADIONUCLIDE R:

For radionuclide contaminants, site-specific |

CVP-2009-00010
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i radionuclide COC/COPC

AGS
statistical and focused sample values
ysure, protection of groundwater, and
1e results indicates that all
below RAGs and lookup values.
S
:SRAD (ANL 2005) modeling was used to

determine contaminant migration and to predict the dose rate, the excess lifetime

cancer risk, and the impact on groundwater
radionuclide COC/COPC concentrations (DC
focused sampling in Tables 2 and 3 were en
the results included in the RESRAD calculati
calculations are summarized in the following

6.2.1 Attainment of Radionuclide Direct E:

The direct exposure RAG for radionuclide Ct
allowable radiation dose rate above backgro
The maximum “all pathways” RESRAD dose
Ground 95% UCL of the statistical samples i
in the current year (2009). The maximum all
maximum analysis from the focused samplin
also occurring in the current year (2009).

6.2.2 Attainment of Radionuclide Excess |

The “National Oil and Hazardous Substance
Federal Regulations [CFR] 300) presents a t
10“to 10°%. The RESRAD model calculates
with the estimated radiation dose rates. The
the 118-DR-1 95% UCL of the statistical san
The maximum excess lifetime cancer risk fol
focused sampling area is 1.46 x 10°® at year

6.2.3 Attainment of Radionuclide Groundh
The attainment of groundwater and river prote

determined by four criteria: (1) attain single C
(2) attain the National Primary Drinking Water

19

he Columbia River from residual

L 2005). Results from statistical and

' into the RESRAD computer code with
1+ 1pendix B. Specific results from the
sectio

sure RAGs

‘OPCs is expressed in terms of an
which is 15 mrem/yr over 1,000 years.
predic n for the 118-DR-1 Burial

ct ited to be 3.29 mrem/yr, occurring
iways dose rate for the 118-DR-1

)a is predicted to be 0.0886 mrem/yr,

me Cancer Risk Goal

Hution Contingency Plan” (40 Code of
t range for residual radionuclide risk of
axcess lifetime cancer risk associated
imum excess lifetime cancer risk for

. is 2.52 x 107°at year zero (2009).
118-DR-1 maximum analysis from the
(2009).

ar and River Protection RAGs

)n RAGs for radionuclides is
/COPC groundwater and river RAGs,
gulations (40 CFR 141) 4 mrem/yr




(beta/gamma) dose standard tc
standards for nonuranium alphi
1/25" of the derived concentrat

uranium standard of 21.1 pCi/L.

The RESRAD model predicts ti
will not impact groundwater wit|
water standards (maximum cor

CVP-2009-00010
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rget receptor/organ, (3) meet drinking water
mitters (the more stringent of 15 pCi/L MCL or
- guide {DOE Order 5400.5]), and (4) meet the total

radionuclide contaminants detected at the waste site
1,000 years. Therefore, the comparison to drinking
ninant limit) calculation brief was not performed and

calculation of cumulative organ-specific dose via the groundwater (and river) pathway
was not necessary to determine 1at the 4 mrem/yr drinking water dose limitation is met.

6.3 ATTAINMENT OF NOI
6.3.1 Direct Comparison ta

Evaluation of .the results listed i

\DIONUCLIDE RAGS
Gs

Tables 2 and 3 from the verification sampling at the

118-DR-1 Burial Ground indicates that all COC/COPCs were undetected and/or

quantified below RAGs and loc

6.3.2 Direct Contact Noncar:

For nonradionuclide noncarcin
and (B) (Ecology 1996) specifi
as a daily intake divided by a
quotient values must be less tt
quotients are less than 1.0 anc
1.0 (Appendix B). Therefore, t
attained for the 118-DR-1 Buri:

p values.

1ogenic Hazard Quotient RAG Attained

lic COCs/COPCs, WAC 173-340-740(3)(a)(iii)(A)

ie evaluation of the hazard quotient, which is given
ince dose. Both individual and cumulative hazard
1.0. For the 118-DR-1 site, all individual hazard
cumulative hazard quotient of 1.6 x 10 is less than
oncarcinogenic hazard quotient RAG has been
'ound.

6.3.3 Direct Contact Carcinogenic Risk RAG Attained

For individual nonradionuclide
(Ecology 1996) cleanup limits
nonradionuclide carcinogenic
than 1 x 10, For the 118-DR
1 x 10°%. The cumulative carci
the carcinogenic risk RAG has

‘cinogenic COCs/COPCs, the WAC 173-340 Method B
based on an incremental cancer risk of 1 x 10, For
Cs/COPCs, the total excess cancer risk must be less
ite, all individual carcinogenic risk values are less than
lenic risk value is 1.1 x 107 (Appendix B). Therefore,
en attained for the 118-DR-1 Burial Ground.

6.3.4 Hazard Quotient and Carcinogenic Risk Calculation for Groundwater

An additional calculation of tt
values for the potential impac
This calculation is located in .
pathway include an individua
quotient of less than 1.0, an i

1zard quotient and carcinogenic (excess cancer) risk
jroundwater was performed for nonradionuclides.
indix B. The comparisons for the groundwater

ard quotient of less than 1.0, a cumulative hazard
dual contaminant carcinogenic risk of less than

1 x 10®, and a cumulative excess carcinogenic risk of less than 1 x 10°. These risk
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values were conservatively calculated for the e re waste site using the highest
applicable values from each of the decision units. lisk values were not calculated for
constituents that were not detected, were dete  d at concentrations below Hanford Site
background values, or were not predicted to re 1 groundwater in 1,000 years
according to fate and transport modeling. The calculations indicated that all individual
hazard quotients for noncarcinogenic constitue . are less than 1.0. The cumulative
hazard quotient for the 118-DR-1 waste site is ' x 102, No carcinogenic constituents
from groundwater met the criteria for evaluatio tthe 118-DR-1 site; therefore, no
calculations of excess carcinogenic risk were | orme

6.4 THREE-PART TEST FOR NONRADIO!| ICLIDES

When using a statistical sampling approach, a RAG requirement for nonradionuclides is
the WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists
of the following criteria: (1) the cleanup verific n 95% UCL value must be less than
the cleanup level, (2) no single detection can¢ ge two times the cleanup criteria, and
(3) the percentage of samples exceeding the cleanup criteria must be less than 10% of
the data set.

The application of the three-part test forthe = DR-1 waste site is included in the
95% UCL calculation (Appendix B). The resi  f this evaluation indicate that all
residual COC/COPC concentrations pass th¢  2e-part test in comparison against
applicable RAGs. Therefore, the requiremer [ the three-part test are met.

7.0 SUMMARY FOR WASTE SITE RECLASSIFICATION

This CVP demonstrates that remedial actiona ! 118-DR-1 site has achieved the
remedial action objectives and corresponding is established in the Burial Grounds
ROD (EPA 2000) and RDR/RAWP (DOE-RL 2 ). The remaining soils at the
118-DR-1 site have been sampled, analyzed, modeled. The results of this effort
indicate that the materials from the 118-DR-1 containing COCs at concentrations
exceeding RAGs have been excavated and di  sed of at ERDF. These results also
indicate that residual concentrations will suppc  iture land uses that can be
represented (or bounded) by a rural-residential scenario and that residual
concentrations throughout the site pose nothi  to groundwater or the Columbia River.
The 118-DR-1 excavation area has a maximu  |epth of approximately 6 m (20 ft),
which includes both shallow zone and deep z¢  soils. However, the entire excavation
area is considered one decision unit and will be closed out using the more restrictive
shallow zone cleanup criteria; therefore, institt n: controls to prevent uncontrolled
drilling or excavation into the deep zone are nc  equired. The 118-DR-1 site is verified
to be remediated in accordance with the Buria rounds ROD (EPA 2000).
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APPENC A

EXCEEDANCES OF ECOLOC >AL SCREENING LEVELS







Maximum Contaminant Concentrations that Exceed Ecological Screening Levels for the 118-DR-1 Site.

2007 WAC 173-340 1 aple 749-3 EPA Ecological Soll Screening Levels” Maximum of
Hazardous Substance Soil Soil . . Focu_se_d or
Plants Biota | Wildlife | Plants | o~ | Avian® | Mammalian Statistical
Result
METALS (mg/kg)
Background
Antimony 5 5 NA 78 NA |0 2z0%e8] 1.5 (<BG)
Boron NA T Oa e 1.3
Manganese 512 1,500 [¥i20and 450 4,300 4,000 290 (<BG)
Vanadium 85.1 LR NA | NA [ligass 280 56 (<BG)

b-v

Note: Shaded celis are exceeded by the maximum of the focused or statistical resuit.

2 Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All excesdances must be evaluated in
the context of additional lines of evidence for ecological effects following a bassline risk assessment for the river corridor portion of the Hanford Site
which will include a more complete quantitative ecological risk assessment. ‘

® Available on the internet at (www.epa.gov/ecotox/ecossl)

¢ wildlife

BG = background

NA = not available

| "A8Y
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APPENDI B

CALCULAT NS

The calculations in this appendix are kept in the ctive Washington Closure Hanford
project files and are available upon request. When the project is completed, the file will
be stored in a U.S. Department of Energy, Rict 1d Operations Office, repository.
These calculations have been prepared in accc ancew | ENG-1, Engineering
Services, ENG-1-4.5, “Project Calculation,” We ington Closure Hanford, Richland,
Washington. The following calculations are prc  ied in this appendix:

118-DR-1, 105-DR Gas Loop Burial Ground Cleanup Verification 95% UCL Calculation,

0100D-CA-V0318, REV. 1 .ottt rere e e re e e eae B-3
118-DR-1 Gas Loop Burial Ground Direct Coni  t Hazard Quotient and

Carcinogenic Risk Calculation, 0100D-C V0321, Rev. 1.......ccccvvvveirinrinnnnnn. B-21
118-DR-1 Hazard Quotient and Carcinogenic |  k Calculation for Protection of

Groundwater, 0100D-CA-V0322, ReV. 1.....ccoiiiiiiiiiiininrrre e eeeescrcrcenecnnennens B-25
118-DR-1 RESRAD Calculation Brief, 01OOD-CA-V0326, Rev. 0...ccveeerieiiieneene e B-29

DISCLAIMER FOR CALCULATIONS

The calculations provided in this appendix have een aenerated to document
compliance with established cleanup levels. These ¢ :ulations should be used in
conjunction with other relevant documents.
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CALCULATION C¢ 't LSHEET
Project Title: 100-D Field Ramediation Job No. 14655
Area: 100-D
Discipline: Environmental *Calcufation No: 0100D-CA-V0318

Subject 118-DR-1, 105-DR Gas Loop Burial Ground Cleanug  rification 95% UCL Calculation

Computer Program: Excel gram No: Excel 2003

The attached calculations have been generated o docurnent com) i@ with established claanup levels. These calcutations
should be used in conjunction with ather relevan uments.in the administrative record.

Committed Calculetion [ Prefiminary ) Superseded [} Voided [
Sheets = 10

0 Atm. 425 J. D. Skoglia H.M. S By L. D. Habel D. F. Obenausr | Signed 8/3/00
Total = 16 ]
Cover = 1

1 e s MS iy NA & F. Obenauer | /13 fro
Total = 16 w . ;f Q&Ef&w___—_

|
SUMMARY OF REVISION

Page 4, Line 21: Corected reference to sample nL r JIANDY with J1BNTY,
Page 10, Lines 6, 12, 18, 24, 30, and 36: Deleted : sam  analysis rows per Ecology request.

WCH-DE-018 {05/08/2007) “Qbtain Calc. Mo, from Document Control and Form from fntranet

B-3
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Wasbhington Closure Hanford CALCULATION SHEET
Qriginator J. D. Skoglie Oate 07/2708  Calc. No. 01000-CA-VO3 ev. No. ]
Project 100-D Field Re..wwation Job No.__ 14855 Checked H. M. Sull Date 07/27/08
Subject 118-OR-1, 105-DR Gas Loop Burlai Ground Cleanup Verification 35% UCL Calculations eet No. 10f10
Summary
Purpose:
Calculate the 95% upper confidence lim .) values to evaluate compilance with cleanup standards for the subject site. Also,
perform the Washington Administrative [WAC) 173-340-740(7)e) Model Toxics Control Act (MTCA) 3-part test for
nonradionuclide analytes and calculate r= -=-ative percent difference (RPD) for primary-duplicate sample pairs for each
contaminant of concern (COC) and cont nt of potential concern (COPC), as necessary.
Table of Contents:

Sheets 1 to 4 - Calcutation Shest Sumsr

Sheet 5 to 8- Calculation Sheet Verifica ata - Excavation
Sheet 7 to 9 - Ecology Software (MTCA! lesults

Sheet 10 - Calculation Sheet Split - Dup-~-.- Analysis
Attachment 1 - 118-DR-1, Verification S ng Results (5 shests})

Giver/References:

1) Sample Results (Attachment 1).

2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology
(1996).

3} DOE-RL, 2001, Hanford Site Backgr Part 1, Soit Backg: d far Nonradioactive Analytes , DOE/RL-92-24, Rev. 4,
U.S. Department of Energy. Richlano uperations Office, Richland, Washington.

4) DOE-RL, 20052, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department
of Energy, Richland Operations Office. Richland, Washington.

5) DOE-RL, 2005b, Remedial Design f YRemedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
Rev. 5, U.S. Depariment of Energy, racmand Operations Office, Richland, Washington.

6) Ecology, 1992, Statlstical Guidance for Ecology Slte Managers, Publication #92-54, Washington Department of Ecology,
Otympia, Washington.

7) Ecology, 1993, Stalistical Guidance #~~ Erojogy Site Managers, Supplement S-6, Analyzing Site or Background Date with
Balow-detection Limit or Befow-PQL s (Censored Data Ssts), Publication #92-54, Washington Department of
Ecology, Otympia, Washington.

8) Ecology, 1996, Mode! Toxic Contro: leanup Levels and Risk Calculations (CLARC /i), Publication #34-145,

Washington State Department of Ec Olympia, Washington.
g) WAC 173-340, 1996, "Model Toxic ( Act - Cleanup,® Washington Administrative Code.
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 altached wnrksheets to perform the 95% UCL caiculation for each analyte, the WAC
173-340-740(7)(6) 3-part test for nonradi des, and the RPD calculations for each COC/COPC. The hazard quotient and
carcinogenic risk calculations are locatec yeparate calculation brief as an appendix to the Cleanup Verification Package (CVP).

Calculation Description: :

The subject calculations were performed ~- ~*atisticai data from soil verification samples (Attachment 1) from the 118-DR-1 Burial
Ground. The data were entered into an | ‘L. 2003 spreadsheet and caiculations performed by using the built-in spreadsheet
functions and/or creating formulae within ~~ ~ells. The statistical evaluation of data for use in accordance with the ROR/RAWP
(DOE-RL 2005b) is documented by this « ation. Duplicate RPD results are used in evaluation of data quality within the CVP for
this site.

Methodology:
The excavation area of 118-DR-1 burial ¢ 3 underwent statistical and focused sampling and is considered one decision unit for
verification sampling.

Analytical results for all sampling locations are summarized in the tables pravided on sheets 3 and 4. Further information of the
sample data quality is presented in the data quality assessment section of the associated CVP.
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Project 100-D Field Remediation Job N 155 Checked H. M. Sullowa Date 07/27/09
bj 118-DR-1, 105-DR Gas Loop Bunal Ground Clea wification 95% UCL Calculations ast No. 20f 10
Y ( d)
Methodology, continued:
For nonradioactive analytes with <50% of the data below detection | 1@ statistical value calculated to evaluate the
effectiveness of deanup is the 95% UCL. For nonradloactive analyt 1 >50% of the data below detection limits, as
determined by direct inspection of the sample results (Attachment 1 yaximum detected value for the data set (which
includes primary and duplicate samples) is used instead of the 95% and no further calculations are performed for those
data sets. For convenience, these imum d d values arein in the summary tables that follow. The 95% UCL

was not calculated for data sets with no reported detections, Caleularan rmmanup levels are not available in Ecology (2005) under

WAC 173-340-740(3) for aluminum and potassium; therefore, these tuents are not considered site COCs/COPCs and are
also not included in these calculations.

All nonradionuciide data reported as being undetected are set to % -~ “=¢*ection timit value for calculation of the statistics
(Ecology 1993). For the statistical evaluation of duplicate sample p: » samples are averaged before being included in the
data set, after adjustments for censored data as described above. { not evalutated for resuits that only have detections in
the split anatysis. For radionudiide data, calculation of the statistics i using the reported value. In cases where the
Iaboratory does not report a value below the minimum detectable ac ADA), half of the MDA is used in the calculation. For

the statistical evaluation of duplicate sample palrs, the samples are «....yed before being included in the data set, after
adjustments for censared data as described above.

For nonradionuclides, the WAC 173-340 statistical guidance sugges! a test for distributional form be performed on the data
and the 95% UCL calculated on the appropriste distribution using Ecorogy software. For nonradionuclide small data sets

(n < 10), the calculations are performed assuming nonparametric dir*~“*“‘on, $0 no tests for distribution are performed. For
nonradionudlide data sets of ten or greater, as for the subject site. d jonal testing Is done using Ecology’s MTCAStat
software (Ecology 1883). Due to differences in addressing censore: between the RDR/RAWP

{DOE-RL 2005b) and MTCAStat coding and due to a limitation In the w1 LAStat coding (no direct capability to address variable
quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
set treated as uncensored.

The WAC 173-340-740(7)(e) 3-part test is performed for nonradiont analytes only and determines if:

1) the 95% UCL excaeds the most stringent cleanup limit for each ¢ 20C,

2) greater than 10% of the raw data exceed the most stringent clear it for each COPC/COC,

3) the maximumn value of the raw data set exceeds two times the most smngent cieanup limit for each COPC/COC.

The WAC 173-340-740(7{e) 3-part test is not performed for COPCs where the statistical value defaults to the maximum value
in the data set. instead, direct comparison of the maximum value against site remedial action goais (RAGs) (within the CVP) is
used as the compliance basis.

The RPD is calculated when both the primary value and the dupca! e for a given analyte are above detection limits and
are greater than 5 times the target detection limit (TDL). The TDL is sratory datection limit pre-determined for each

Iytical method and is listed in Table II-1 of the SAP (DOE-RL 20( Nhere direct evaluation of the attached sample data
showed that a given analyte was not detected in the primary and/or ate sample, further evaluation of the RPD vaiue was
not parformed. The RPD calculations use the following formuta:

RPD =[ {M-S|/{(M+S) (]
where, M = Main Sample Value S = Spilit (or duplicate) Sampie Value

For quality assurance/quality controi (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 (FPA 1384). If the RPD is greater than 30% (or 35% for
regulatory split data), further investigation regarding the usability of t ais performed. To assistin the identification of
anomalous sample pairs, when an analyte is detected in the primary or cuplicate/split sample, but was quantified at less than 5
times the TDL in one or both samples, an additional parameter is evz"*~‘~d. In this case, if the difference between the primary
and duplicate/split results exceeds a control limit of 2 times the TDL, r assessment regarding the usablity of the data is
performed. Additional discussion as necessary is provided in the dat: lity assessment section of the appiicable CVP.
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Date 07/27/09  Cale. No. 0100D-CA-V031d/), /) Rev.No. 0
Project 100-D Field Rem&dta Job No. 14655 Checked H. M. Sulloway1 Date 07/27/09
Subject 118-DR-1, 105-DR Gas Loop Burial Ground Cleanup Verification 95% UCL Calculat Sheet No. 3 of 10

1 Summary {continued)

2 |Resuits:

3]The rasults presented in the iables >llow include the summary of the results of the 95% UCL calculations for

4 {the shallow zone excavation, the W 73-340-740(7){8) 3-part test evaluation, and the RPD calculations, and are

Slfor use in risk analysis and the CVF tor inis site.

6

7 Results Sumr=~:- Ev~avation * Results Summary - Focused Samples

L | Maximum : Maximum

8 Analyte t Result Units Analyte Result Units

9)Cesium-137 3 - pCi/g Cesium-137 0.0495 | pCilg '
10{Cobalt-60 = pCilg Nickel-63 9.70 pCilg
11[Nickel-63 - pCilg Antimony 15 mglkg
12|Arsenic - mg/kg Arsenic 2.8 mg/kg
13|Barium - mg/kg Barium 62 mg/kg
14|Beryiium - mg/kg Beryllium 0.48 mglkg
15{Cadmium - mglkg Boron 1.1 mg/kg
16{Chromium 1 /.4 - mg/kg Cadmium 0.079 mglkg
17{Cobalt T8 - mg/kg Chromium 73 mglkg
18{Copper 3 - mg/kg Cobalt 76 mg/kg
19{Hexavalent Chromium 16 mofkg Copper 14 molky
20{Lead 1 - mg/kg Lead 3.7 mg/kg
21|Manganese 7 - mglkg Manganese 290 mgrkg
22|Mercury 168 - ma/kg Mercury 0.0064 ma/kg
23|Nickel W - mg/kg Nickel 9.2 ma/kg
24|Vanadium 56 - mg/kg Vanadium 54 malkg
25(Zinc 41 - mg/kg Zinc 40 mglkg
26{Boron - 1.3 ma/kg Benzo(b)fluoranthene 4.4 ugrkg
27[WAC 173-340-740(7)(e) Evaluation: |Heptachlor epoxide 0.49 ug/kg
28
29| 7 st for ent RAG:
30/95% UCL > Cleanup Limit? )
31|> 10% above Cleanup Limit? NO
32{Any sample > 2x Cleanup | *=#? M7
33 The 95% UCL result orme  um jepending on data censorship,

34 as described in the methodology s
35 -- = not applicable

36 B = blank contamination (inorganic
37 C = Sample was </= 5X the blank ¢
38 DE = direct exposure

39 GW = groundwater

40 J = estimate

41 L = dilution indicating physical and
42 interference are present

43 M = sample duplicate precision not met
44 MTCA = Model Toxics Controf Act
45 PQL = practical quantitation limit

46 Q = qualifier

47 QA/QC = quality assurance/quality ¢
48

’nis)
tion

ical

RAG = remedial action goal

RDR/RAWP = remedial design repori/remedial
action work plan

RESRAD = RESidual RADioactivity (dose model)
RPD = refative percent difference

RSVP = remaining sites veriflcation package
SAP = sampling and analysis plan

TDL = target detection limit

U = undetected

UCL = upper confidence limit

WAC = Washington Administrative Code

B-6
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Date 07/27
Job No. 1465-

Subject 118-DR-1, 105 DR Gas Loop Burial Ground Cléanup

SHEET

Cale. No.
Checked

3 91000-CA-VO31
_ H, M. Sul
ification 95% UCL Calculation!

1 Summary (continued)

;2; Relative Pescant Difference Results and

4 QA/QC Analysis®

5 Excavation

6 Analyte Duplicate |  Spiit
Analysis | Analysis®

7] MNickel-63 266% | . -

s{Aluminum 0.0%

9{Barium 1.8%

10}jChromium 5.0%

11/Copper 8.0%

12|Lead 16.9%

13|Manganese 74% | oo

14{Vanadium L 00% . -

15[2inc 2.4% i

16 *RPD fisted where result produced, based on

17 criteria. i RPD not required, no value is ksted,
18 Tha significance of the reported RPD values,

19 including values greater than 30%, Is addressed
20 in the data oualitv assessment section of the

21 *Excavation split sample J18NT4 was sent 1o the
22 game taboratory as the primary sample,

23 therefore, does not meet the requirements of @

24 split QA/QC sample.

25

26 Maximum Result For All Detected Analytes In Statistical
27 Data Sets®

28] Analytes Excavation Units
29jAluminum 8300 mghkg
30]Arsenic 27 makg
31{Batium 75 mo/kg
32iBeryiium 1.2 mg/kg
33{Boton 1.3 mglkg
34[Cadmium 0.067 mg/kg
35§ Chromium 9.5 mglkg
36]Cobait 9.8 makg
37|Copper 18§ mgrkg
38iHexavalent Chromium 0.374 mgkg
39'Lead 54 mgkg
W[Manganese 320 mokg
41 lMercury 0.0085 mg/kg
42|Nickel 12 mokg |
43|Potassium 2000 mghkg |
44|Vanadium 63 mglkg
45)zine 43 mg/kg

46 *The maximum result is shown for all non-radiological
47 analytas with at least one detecled resull. This summary is for

48 use in comparison to ecological screening values.

49
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CALCULATION SHEET
Washington Closurs Heaford
Originmgor J_D. Skogle Date 0772700 Cale. Mo. 01000-CA- V0318 No.___0
Prolect 100-D Field Remeduton Job No. 14858~ Checked H M. Siioway ot 0727708
Subject TIE-DR-A, 105-OR Gas Loop Burlal Ground Cieanisp Veriicalion 6% UCL Caleuistions Shewt No.” Sot 10
Nickeie] Arsenic Blarium Cadmium Soba
pclg TOT MDA | mohg TQT POL Tmohgf Ol POL | mokg makg [ Q mghg 1Q
12 §08 20 lol oso | 85 oos0 | oe2 0084 | B} 0043 76_jLl on
101 8 1B| o8 % 000 | 093 088 043
854 | U] 65 2 X7 080 | 089 001 a3
X 0__ [ B ] ves 4 079 | 1 044 .042
I ¥ 9 |8 o078 | 12 053 a2
T 02 1 or8 | 1. .45 047
2 52 .7 ] ore | ok 2,043 Y T
11 08 22 o7 | 098 0067 " X
438 u 95 X X 080 | om | oos2 .04 il
358 5.70 2 .82 ora | 11 | oo .04 [ ]
281 (U | 8506 2 .81 ors | om | oces 04 1
00683 | U | 638 22 64 060 | 080 | 0065 54 g
513 (U] s 22 .81 = ore [ 11 | oosz 4 L Y
Nickel-83 Arsenic Bariam Boeytham Cademium Chromiom Cobatt
pC mphg L] L g
17 19 a5 om 0.063 a1 ! 79
22 a8s 081 T 3
1 Das E
1.2 083 12 - ]
1 045
047 022
0.98 067
— 082 .082
2. [ 1. .048
¥ % 092 056
; ® .60 085 E _
E 1. 042 2
Tohett 80 Arsenic T Baram_ Cadmien Chonam Cobalt
m:‘,’:ﬂ ':1“"'““‘“ u:mm(nmcyd_ug-“urummam).u- Lu:ydﬁlﬂ(nkw). "'"“';lﬁ)'
) NTCASUt CAStat CASwtnormel | use MTCASHat gnamat | \o9normal a9
istriution rejecsd, us lognommat i Gstrtasion rejected, use
remestic.
3 7 12 77 1z iz 7200 S R S iz 37
38| % < Detechon 5% 75% % o b % &% [} [
9| 05318 0470 505 21 3] 1.0 6051 [X] £4
0| _ Standerd 00520 0254 104 025 : n 013 007 1% 088
o Z. 1.645 1845 1.845 i -
42| BXUCL on 0 0566 0310 710 23 | 57 K] 0057 i [X)
43 Maximum 0144 0.835 359 27 I 75 12 0.087 9.5 [EY
ost Stringent Clewmuo Limit for DE.GwW &
45]  nonradionuciide and RAG typsf 2 River 151 GwARwer | OB GWARNw | 185  GwaRwer | 157
Prowchon GW Protection Promeson Protection GW Protection
47| WAT 773340 3PART
a0 95% UCL > Cleanup Limi?| NA_ NA NA NA T NA
43) > 10% above Claarun Limit? WA NA NA NA, LY NA
50| > 2X Cleanyp Limi NA NA NA NA NA, NA
Because ol vaiues are rcaune al volos ore | Bocause sl vakms arv | Becausasiivabies are | Gecause sl voiues are | Because af values e
51 WAC 172340 Complianca? bk background (6 ¢ (132 | beiow (151 | pelow .81 | below beckground (18.5 | below und (157
makg) the WAC 173340 &g the WAC 173-340 {mo/kg) the WAL 173-340 3{ mgrkg) the WAC 173-340 3{ mg/kg) the WAC 173-340 | m/ig) the WAC 173-340
part Lost s nok requirec 0t best 18 1ot roquiredt. | part bastja not requred. | pastiest is NGt required. | 3.part Mt IS not requred. | 3-pent et s not requied




CALCULATION BHEET
Origtnator

Project 1
Subject 118-0R-1, 105-DR Gas Loop Burial Ground Cleanup Vertication 85% UCL Caicuisfions

1 118-OR-1 Swlistical Calcuiations
2 Data -

Date 0772700
Job No.

Sample |Sample| Sample Coppar Hexavalem Chroarium oad R orous Nickel lel;hm
4| Area Ll Dats myig Q1 PG makg (Qf POL mphp Q] POL ghp | Q7 POL [ mphkp | Q] POL | mohp [Q mghyg POL
EXZ __|JIBNPS[ 41408 13 623 0220 0150 | 45 028 280 | & [ 011 100065 | B | 0005 | 89 [ L[ 013 51 0.099
23 | 0152 |u| oas2 | 28 200 11_| 00066 0058 | 9 L 5 .009
[C0180 U] 0180 y | oz8 210 10_| 00085 10058 {1 L 50 .09
22 | 0193 0154 X 28 300 10| 0.0060 0057 Y L 61 097
22 374 5185 2 28 270 10| 0.0057 [ U | 0.0057 C 83 097
22 [ 018 |0 260 10| 0.0067 0067 (L] 9 .09
23 206 | 28 7% 10_ [ 0.0062 0056 C 43 .08
2 | 01%_1U 27 280 10| 0.0056 .0058 50 008
23 | oame 1 . 28 | 320 10| 0.0068 0058 r3i 090 |
.22 183U 28 280 0| 0.0090 .0057 5% 096 Z
22 194 28 280 .10 | 0.0060 0057 a7 086
23 | 01N 28 240 10| 0.0095 0058 a 008 %
22 | 0153 | U] 013 280 10| 0.0057 0057 % 008 3
Coppar Hexavalent Chromium Lead Manganess Marcury Nickel Venadium Zing
mahy : mpkg m o
T
1 o148 .2 0 0.0088 2.0 51 a2
0750 270 0055 T i 50
199 300 0080 8. o1
374 270 0029 3 3]
I 0765 260 .0029 59 ]
266 230 .0062 43
0750 280 0056 50
288 17 320 6029 1.0 a1
0785 280 0090 55 L
194 280 0068 47 3 I
179 240 0095 i E] ]
.0765 280 0029 (X 56 K I
Choman Coad Worcury Tickel Vanedhamn )
Lorge cata sei(n 210), | Lege deta set(n 210} | | oy daua get (n 2101, |Large data set (1 210, use| Large cam set(n 210}, [Large dats set(n 210}, uss|Large data set{n 210}, uxe| L2DE 48U 90t (n 210),
oprormal and notmad Tognormal and logronmal and nomal
36| 95% UCL based on{ siribution rajectsd, uss diribution rejected, use uns NTCAStal MTCASIM ute MTCASE normal MTCAS!at lognormal disiriution rerecied, use
iy iy distributon. distriation. distributon. dstrioution. siriouton iy
37 N 12 12 12 12 12 12 12 12
3| % < Dotction bmki 0% 2% % o% P % o% 0%
39| Meal 13 169 35 273 0056 93 31 40
40| Standard devistio]__0.74 .100 086 239 0023 14 78 2.
“ 5% UCL onmoan| 13 .218 x| 287 0068 10 5 3
2| Maximum vaivel 15 374 54 20 0095 12 [i] 33
Most Stringernt Cleanup Limét for
43 nonesdionuclide and RAG type|  22.0 River 20 River 02 GWaRww [ 512 GWSRwer | 033 GWARWer | 194 8.1 678 River
m Protection Protection Protection Protection Protaction GW Protscton GW Protection Protection
44[ " WAC 773-340 3-PART TEST
45| 95% UCL > Clearup NA NO NA NA NA NA NA NA
4| > 10% abave Cleanup Limi NA NO RA 1 NA NA NA NA NA
47] Any sample > 2X Cleanup Lum NA NO NA NA NA N RA NA
Becauss ai values sre. The dats set meats he 3- | Becauss 3 valuos are Because aif vaiues are Becauss sl vsiues are Because of velues an Becaupe ol values sre Beczuae all values are
a8l WAC 173-340 Compllance? Deicw vz part Bt ertese when baiow {102 beow {812 Delow 0. Deiow 19.1 ‘below {851 | below {678
[mokg) the WAC 173-340 34 compared 1o tha most | mgg) the WAC 173-340 | mg/kg) the WAC 173-340 3-| mg/cg) the WAC 173-340 | mg/ig) the WAC 173-340 3{mg/kg) the WAC 173-340 3| mg/kg) the WAC 173-340
part ast is not requared. stringent RAG. 3-pant sl i not requared. [ pan ieet s Nat requaned 3-part ol is nat requIrec. | part et W N0t requined. part st is not required. | 3-pan test is not required.
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CALCULATK T
gl 4. O. Skoghe Date 07709 Calc No. 0100D-CA-VO318 Rav. No.
100-D Fleld Remedi; Job No. 14855 Checked H, M. Si Dats 07727108
Subject 1168-DR-1, 105-DR Gas Burial Ground Verification 95% UCL Calcutations Sheet Mo. _ 7 of 10
. Ecology Software (MTCAStat) Reaults, 316 DR Excavation

1| DATA D Arsanic 95% UCL Caiculstion DATA D Barium 95% UCL Culculation DATA D Barylilum 95% UCL Caiculation
2 19 JENP 55 J18nPeY 083 J1BNPYY

: J1BNTD J18NTO JIBNTO
3 22 J1BNPE 8t J19NPB 089 J18NPE
4| 20 J18NRD Number of samples Uncensared valuss 54 J1BNRD Number of sampies Uncensorad velues AN J18NRO Number of sampies Uncensored values
5| 19 JIBNRY U 12 Mean 2.4 52 J18NRT 12 Meany 51 t2 JIBNRT 12 Mean 0 99y
8 21 JIBNR2 Lognomal meen 21 38 JignR2 mean 51 " J1BNR2 Lognormas mean 0.991
7| 1.7 JIBNR3  Detection ki or PQL Std. davn. 0.25] 3 HENRY  Detection it or POL. Std. dewm. 111 082 JI8NR3 Detacton hmt or PQL Std. devn. 0.13)
L 22 JIBNRA  Method detection limit Median 22 48 JIBNR4  Method getection hmit Medien 51) 096 JIBNR4 Method detaction Hmil Median 0.98]
9| 27 JIBNRS TOTAL 12 Min 1.7| 5 JIBNRS TOTAL 12 M. 38| 082 J1BNRS TOTAL 12 Min. 0.80f
10] 22 J18NRE Max. 27 49 J18NRS M, 754 11 J1BNRE Max 12]
n 22 J18NR7 80 JIBNAT 002 J18NRT
12§ 22 J18NRS 8 J1BNRS 0.80 J18NRS
13 22 J18NRE » JIBNRS 11 JIBNRE
14
15
18] Lognormal distribution? Normal distribution?
17 Lognormal distribution? Normal distribution? Lognormnal duinbution? Normad distribation? r-aquared s: 0.927 7-equared is: 0.929
13| r-squared Is: 0560 r-squared i 0.841 r-equared is: 0.927 raquaredis: 0914 Recommaendations:
19| Recommendatons: Recommendations” Use lognormal distnbution.
20| Reject BOTH lognormal end normal distributions. Use jognormal distribution
21 UCL (Land's method) ts 11
22 UCL (based on Z-sististic) is 2.2 UGL (Lend's meihod) is 57
)
24] DATA ] ‘Cadmium 95% UCL Calculstion DATA -] Chromium 95% UCL Cslculation DATA ) Cobalt 9% UCL Calculation

J18NPY JiaNPR/ Jianear
25 0085 im0 81 hanto 78 nento
28| 0.081 Jianea 78 J18NP8 a.t JIBNPE
27| 0.044 J1BNRD Number of sampies Uncensored values 55 J18NRD Number of samples. Uncensored values 28 J1BNRO Number of sampies Uncensored values
28] 0.083 JIBNR1 12 Maan 0051 42 J1BNRY Uncensored 12 Mean 8.3 9.4 J1BNR1 12 Mean 8.4
29] 0.045 JIBNR2 Cermored mean 0051 L4 JIBNR2 mesn 6.3 88 J1BNR2 mean 8.4
0| o022 JI8NR3  Detecton fma or POL Std. gewn @012 42 JIBNAR3  Ostecton (it or POL 5td. devn. 1.6 78 J18NR3 Detacyon limit or POL Sid devn 068
3| o007 JI8NR4  Method detecton kmit Median ©.053| 8.4 J18NR4  Methad desaction kmit Median 6.2 8.1 J18NR4 Method detaction limit Median 81
2| o.0s2 J18NRS TOTAL 12 Min 0.022] 95 J18NRS TOTAL 12 Min 4.2] 79 J18NRS TOTAL 12 M, 1.7
33 0.048 JIBNRE Max 0067 73 J18NRS M 9.5 91 J1BNR6 Max 2.8
34] 0058 JIBNRY 17 JI8NR7 8 J1BNR7
351 0055 J18NRS 73 HEBNRS 17 J1BNRS
36} 0.042 J1BNRY 52 J18NRS 88 J18NRE
37
38§
39) distnbution? Normal distibuton? Lognommal dratribation? i digtribution? Lognorma distrituion? Nommnal distribtion”
+-gquared " 0 782 r-equired is: 0912 r-squared i 0.96% .loredis: 0.858 f-squared & 0.891 resquaredis: 0878

“ Recommendaiors: Recommendations. Recommendations:
! Use normal distributon Use ognormal distnbusion Reject BOTH lognommal snd normal distr.butions
43
44} UCL (based on t-5latistc) 15 0.057 UCL (Land's mathod} is 74 UCL (based on Z-statistic) is 88
45
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° CALCULATION SHEET
Originator J. . Skoghe Dot ___ 07027000 Calc. No. 01000-CA VO3 Rev.No. __0
Project 100- Fieid ™ Job No, —__ 14885 Checked .M. Oute  OT7ZTAR
Subject 116-0R-1, 1050 Ges Loop Burial Ground Verification 85% UCL Calculations Bhewt No. 80l 10
Ecology Software (MTCASt) Reeults, 118-OR-1 Excavation
0ATA D Copper 85% UCL Calcutstion 0 #5% UCL 0ATA D Laad 98% UCL Caiculation
Y org  JIBNPY 4z 1enPw
J18NTO J8NTO 2 Jranto
13 JeNes 00730 J18NPE 54 J1NPB
13 JENRO  Numberof samples Uncansored velues 0199  JIBNRO  Numberof sampies Uncensored values 28 JIBNRO  Numberof samples Uncensored vakes
14 JeNR1 Uncensored 12 Mean 13 JBNRY Uncansorsa 12 Mesn 0109 32 manet Uncensored Mean 3
12 JIeNR2 Censored Logronmal mean 13 J18NR2 Contored jmean 0172 24 N2 Consorsd Lognormal mean 2
13 JIBNR3  Detacon lmitor PQL 5id. dovn 0.74 J1BNR3  Detecion imtt or POL S den. 0.1 29 J18NR3  Detection imitor POL Sk dem 0.0
13 J1BNRA  athod detaction kmit Median 13} J4BNRA detection kit Modian 0164 38 J1BNR4  Method detection limit Median 2]
13 JIBNRS TOTAL 12 Min, 12 J1BNRS TOTAL 12 Min. 007500 43  J1BNRS TOTAL 12 M. 2.4
13 J1BNRS Max 18] J18NRS Max,  0374] 35  J1eNRS Max. 5.4
13 JenRy J1BNRT 40 J18NR7
15 JIGNRS J18NRS 30 J18NRS
13 JieNRe J1BNRD 25 J18NR
L | Nomal
Lognomal distroution? Normal distrioution? Lognonmal distntasion? Norral distritnstion? r-squared l: 0.9T9 r-squared is 0.955
r-squared is: 0.738 requared b:  0.723 caquaced a: 0.878 requeredin:  0.879 Recommendations
Recommendations: Recommendstions: Use tognormal detribution.
Reject BOTH lognormal and normal distributions Reject BOTH ogoonme! and normal distnbutions.
UCL (Land's method) is 41
UCL (bosed on Z-suststic) i 13 UCL (basad on Zemtstic)n 0218
TATA D Wanganess 95% UCL CaicuAstion o Wercury 95% UCL Calcuiation BATA  © Wicke! 95% UCL Caiculabon
J1BNPS JeNPw EnPw
0 yanTo 00006 jranTo %0 jrento
270 J16NPB 0005  J1BNPO 10 J1enes
300 JIBNRO  Numberof samples Unconsored velues 00080 JIBNRD  Number of sampies Uncenaared valvas 8 JIBNRO  Numberof zampies Uncensored vakues
270 J18NRY Unconsored 12 Mesn 273 00028 JIBNR1 Uncansorsa 12 Mean 00058 77  J1BNRY 2 Mean 93]
200 JIeNR2 Consared Lognomaimeen  273] 0.0020  JIBNRZ Consored Logromaimesn 00057 79 J18NR2 Cormorad Lognormal mean 2.3
230 JISNR3  Dewecton limh or POL Si.den. 230 00062 1BNR3  Dewction bmiov POL Sw.dom.  0002Y 70  JIBNR3  Detection Nmior POL S, deve. 14
200 JIBNR4  Mathod detection kmit Macian 275| 00056 JIBNRA  Method detection fimit Medan  0.0060] 10 J1BNR4  Method detection it Medisn 0.3
20 JMENRS TOTAL 12 Min, 20 00020 J1BNRS TOTAL 12 Min. 00020 11 J1BNRS TOTAL 12 Min. 7.0)
20 J1ENRE Max 20| 00000  J18NRS Mex 00005 2 J16NRe Max 12
280 JBNR7 00060 JIBNRY 10 J18NR7
240 JIBNR3 00085 JIBNRS 10 H8NRS
280 JIBNRO 00028 J18NRE 89 JIBNRY
Lognommel diatribution? Nomad distributon? [t ] Normat Lognomal distnbution?  Norma diatribution?
raquamd a: 0.923 r-aquered is: D 026 rsquarsd ta: 0,863 requaredia: 0.800 r-squared ls: 0.98 r-aquatedis: 0981
Recommendtions: Recommendations: Recommandation
Usa lognormal distrioution. Use normal distrioution. Uss lognomms! dissation.
UCL {Land's method) is 287 UCL (based on (-gtatiatic) in. € 0088 UCL (Land's method) i 10

SRAR2SPBURALIRUBYRNG
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E:oloﬂ Software SMTCASht) Results, 118-DR-1 Excavation

DATA
51

61
83
59

4

47

41
56

D
J18NPO/
J18NTO
J18NPB
J18NRO
J18NR1
J18NR2
J18NR3
J18NR4
J18NRS
J18NRE
J18NRT
J18NRS
J18NRO

Vanadium 95% UCL Caslculation

Number of sampies Uncensored values
Uncensored 12 Mean
Censored Lagnormal mean
Detection limit or PQL Std. devn.
Method detection limit Median
TOTAL 12 Min.
Max.

L i ? Nomai ion?

r-squared 1s: 0.960
Recommendations:

Use lognomal drstribution.

UCL {Land's method) is

r-squared is: 0.96!

DATA

42

41
42
43
41
34
42
40
42
39
38
g

Znc 95% UCL Calculation
Number of samples Uncensored values
Uncensored 12 Mean 40|
Censored Lognormal mean
Detection limi or PQL Std. devn. Z
Method detection limit Median
TOTAL 12 Min.
Max.
Lognamal distribution? Normai distribution?
r-squared is: 0.835 r-squared 15 0.85¢
Recommendations:

Reject BOTH lognormal and normal distributions.,

UCL {based on Z-statistic) is 41
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0.93 0038 008% | 8 0043
3 02
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o
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mohg [ Q
X ]
00066 | 8 | 0.0058 8.1 L 0.13
2 07 A
Both > POL? Yoo Ves [continue) Voo {continue] Ve (continue) %8 (continus) Yeo fcontinue) | Vas
Yos foskc RPD) Yoz (cala RPD} | _No-Stop (scosptetie) | No-Sbp [
16.9% 7.4%
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Attachment 1. 118-DR-1 Burial Ground Verification Sample Results

l

Sample HEIS Satuple Cesiuin-137 Cobalt-60 Europium-152 Europium-154 Europium-155 Nickel-63
Location Number | Date oCiig | Q] MDA oCilg | Q] MDA | pcig | Q) MDA | pCiig | Q| MDA | pCile | @ | MDA | pCiig | Q | MDA
EX-2 JIENPO 100-D 0.0988 0.0244 0935 ' ' 0.0245 ] 0.00313 | U | 0.0598 | -0.0219 | U | 00744 | 00291 | U | 0.0687 | 132 6.08
Duplicatc of
J1ENPY J1INTO 4/14/09 0.100 i 00318 0.622 0.0342 0.00981 U | 0.0785 | -0.0248 U [ 0.0902 0.0250 U | 0.095] 101 6.12
EX-] JISNPB 4/14/09 0.144 1 0.0362 | 000457 | U | 00339 0.00370 U | 0.0847 | -0.0162 U} 0.0975 ] 000591 ; U ; 0.0832 | 0.654 { U 6.51
EX-3 JIENRO | 4/14/09 | 000264 | U : 00334 0.0310 U ] 0.0428 | -0.00815 | U | 00924 | -0.00420 | U 0.103 0.0212 U ] 0.0911 29.5 6.10
EX-4 JI18NRI 414/09 | 0.00432 | U ! 0.0297 0.0788 U 1 0.0497 0.0206 U | 0.0759 -0.0403 U | 0.0899 0.0144 U | 0.0739 7.54 6.33
EX-5 JISNR2 | 4/14/09 | -0.0120 | U} 0.0233 0.0834 U | 0.0364 | -0.0300 U | 0.0653 0.0229 U | 00705 | -000684 | U | 008261 770 6.02
EX-6 JINR3 | 4/14/09 | -0.0293 | U | 0.0558 | 000776 | U | 0.0874 | -0.0673 U 0.143 -0.0970 | U 0.186 00176 { U 1 0.119 6.27 5.93
EX-7 JISNR4 | 4/14/09 0.0184 U | 0.0401 0.326 0.0342 -0.0098 U [ 0009 | 00518 | U 0.101 -0.0169 | U | 0.0871 117 6.05
EX-8§ JISNRS 4/14/09 0.0120 U 00273 -0.0121 U | 00274 | -0.00663 | U | 0.0641 -0.0473 U 0.084 0.0551 U | 0.0808 4.35 U!t 598
EX-9 JISNRG | 4/14/09 0.0481 U ¢« 00412 0.758 0.0275 -0.0290 U | 00775 | 000439 [ U 0.101 -0.0204 | U | 0.0788 359 5.70
EX-10 JISNR7 | 4/14/09 0.0861 0.0256 | -0.00708 | U | 0.0262 | -00139 U | 00740 | -0.0140 U | 60773 | -0.0171 | U [ 0.0947 2.61 U 5.96
EX-11 JISNRS | 4/14/09 | 0.00564 ' U | 0.0281 | -0.00382 | U | 0.0294 | 0.0301 U | 0.0727 | 000405 | U | 0.0956 | 0.0647 | U | 0.0968 ]| 0.0883 | U i 6.38
EX-12 JISNRY | 4/14/09 | 0.00262 | U j 0.0291 | 0.000184 | U | 0.0290 | 0.00511 [ U | 0.0694 | 0.00357 | U | 0.0821 | 0.00877 | U | 0.0683 | 513 | U . §52
Split of
e e e 0.0918 0.0371 0.627 [ Snen u noen cenem 1Y) 0.111 0.0631 U | 0.0889 114 5.93
1 0.049s D < U U emey [U 0074 970 oo
000746 | © | wawerw | varwuss § u | Gwsoe | wwior Uy vawss | cvwsiw | U 21 7 1ulox 8.14 | ooy
Blank | N8NP7 | 4/14/09 ' - DI38 | U | 00291 | -0.00628 | U ' - ~262 | 0000904 | U | 00741 | -0 - * = '~~~ | 000813 | U | 00637] 141 Ju 6"
- [N SheetNo._ lof.
Acronyins and notes apply o all of the tables in this attachment. Originator J. D. Skoglie Date 07/27/09
Note: qualified with B, C, and/or J are considered acceptable values. Checke * T M. Su)- o Date_ 07/27/09
B = blank contamination {inorganic constituents) Cale. No. s OD-CA- ..o Rev. No. 0

C = analyte detected in sample and QC blank and sample concentration was </= 5 times blank
HEIS = Hanford Environmental Information System

J = estimate

L = ditution indicating physical and chemical interference are present

M = sample duplicate precision not met

MDA = minimum detection allowed
PQL = practical quantitation limit

Q = qualifier
R = rejected

U = undetected

X = morc than 40% ditference between primary and continnation detector results

} 'ASH

01000-600¢-dAD
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Attach L. 118-DR-1 Burial Cround Verilication Sample Results

Sample HEIS Samp} Al Antimony Arsenic Bariw... g liim |

Location | Number | Date | mgkg [ Q | POL | mykg | Q [PQL|wmgks| Q | POL [mergloQf POL | wyy —~ )
EX-2 100-D 4/14/09 | 5300 1.6 0.40 U |o40]| 20 B 0.69 55 0.080 05, vovou

Duplicate of
JI8NPY JISNTO 4:14/09 5300 | 16 0.40 U 0.40 1.8 B 0.69 54 0080 | 093 0.035
EX-1 JISNPE | 4/14/09 | 6400 l6 | 040 U (040} 22 § 0.69 61 0.080 0.99 0.035
EX-3 JI8NRO 4/14/09 5300 1.6 0.39 U 0.39 2.0 B 0.68 54 1 0.079 1.1 0.034
EX-4 JI18NR1 4/14/09 5600 1.6 0.39 u_‘'oile 19 B 0.68 52 i 0.078 1.2 0.034
EX-5 JIBNR2 | 414/09 [ 4600 1.6 0.39 U 1039] 21 | o068 38 L0078 | 11 0.034
EX-6 JI8NR3 4/14/09 4600 1.6 0.40 U 0.40 1.7 B | 0.69 38 ' 0.079 0.82 0.034
EX-7 J18NR4 4/14/09 5500 1.6 0.39 9] 0.39 22 0.67 48 + 0.077 0.96 0.034
= = PRTAa B T = T e = T = 0035
Cnrs sionu § wewws | sruw | v g war g o g vwr | ea g | e g s i | wvse vy 0.034
EX-10 J18NRT [ 471409 | 6700 | 16 | 039 | U io039] 22 | 067! 60 | Joo078| o092 | 0.034
) - T 1 - aa T _—— T T . - - T - ‘)JS
- Ty

SpbL ot ; I

JISNPS JIBNT1 | 4/14/09 | 5900 1.6 04 U (040] 2.1 i 07 62 0.081 0.92 1.0035
FS-1 J18NTS 4/14/09 6700 1.6 1.5 BJ 040 28 1069 62 0.080 0.48 B 0.035
FS-2 JIENT6 | 4/14/09 | 5200 1.6 1.2 BS {039 24 0.67 52 0.077 0.48 B | 0034
Blank JIENP? 4/14/09 160 ! i.6 0.38 U 038 | 0.66 U 0.66 2.5 0.076 0.033 U {0033
Sample HEIS Sampl Boron Cad Chromiu Cobalt Copper

Location Number Date mekg | Q | PQL me/kg Q PQLI mp/kp | Q PQL |mpkg) Q | POL m] 1 Q PQL
EX-2 JISNP9 4/14/09 1.0 U 1.0 0.064 B 10043] 5.9 0.061 1.6 L | 0.1 13 ; 0.23

Duplicate of

JI8NPY JISN'TO 4/14/09 10 U 1.0 0.065 B 0043} 6.2 0.061 8.1 Ll 01l 12 1 0.23
EX-1 JISNPB | 4/14/09 13 B 1.0 0.061 B _10043] 78 0061 ] 81 | L] 010 13 ' 023 ]
EX-3 TIBNRO | 471409 | 10 | U | 10 | 0044 | B |0042] 55 006 | 98 [ L | 0.0 3 022
EX4 JISNRL | 4/14/09 1.0 U 1.0 0.053 B [0042] 42 0060 | 94 [ L] 010 14 0.22
EX-5 JISNR2 4/14/09 1.0 U 1.0 0.045 B [0042] 4.7 0.059 | 8.6 L| 010 12 0.22
EX-6 JISNR3 | 4/14/09 1.0 u 1.0 0.043 U _10043] 42 00611 79 [ L] 010 13 0.23
EX-7 JIBNR4 | 4/14/09 1.0 V] 1.0 0.067 B 10042 64 0059 81 | L] 010 13 0.22
EX-8 JISNRS | 4/14/09 1.2 B 1.0 0.052 B ,0043] 95 00611 79 | L | 010 13 0.23
EX-9 JISNR6 | 4/14/09 1.0 U 1.0 0.048 B 10042] 73 00591 91 ' L ! 010 13 022
EX-10 JISNR7 | 4/14/09 1.0 u 1.0 0.056 B _lo042| 7.7 0059 ) 81 | L 010 13 0.22
EX-11 JISNRS 4/14/09 1.0 U 1.0 0.055 B ;0043] 73 0.061 1.7 L' 010 15 0.23
EX-12 JISNRO | 4/14/09 1.0 U 1.0 0.042 B 10042] 52 0059 | 86 L. 010 13 0.22
Spli1 of

JIENPY JIBNTL 4/14/09 1.0 U 1.0 0.075 B 10043] 69 I 00621 81 LI 6l 12 023
FS-1 JISNTS | 4214109 il B 1.0 0.079 B j0043] 73 , 0061 ] 69 0.10 14 0.23
FS-2 JISNT6 | 4/14/09 10 U 1.0 0.058 B {oM2] S i 0059 ] 7.6 0.10 14 0.22
Blank JI8NPT7 4/14/09 0.98 U 0.98 0041 ! U 0.041] 0.13 B 10058] 010 JULl 610 0.22 1Y 0.22

Attach 1 Sheet No. 20f$§
Originatos J. D. Skoglie Date__ 07/27/0%
Checked H. M. Sulloway Date  07227/09
Calc. No.  0100D-CA-VO0313 Rev. No. ]
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Attachment 1. 118-DR-1 Burial Ground Verification Sample Results

sample HEIS Sample | Hexavalent Chromium Lead Manganese Mercury Molybdenum

location Number Date mgkg | Q| PQL me/ke Q [PQL[mgke] Q PQL | me/kel Q | POL mg’kg Q L
EX-2 J18NP9 /14/09 | 0.220 0.150 | 45 1028 | 280 L 0.11 10.0065] B | 0.0058 0.27 u | 027

Duplicate of B

JIENP9 JISNTO | 4/14/09 § 0.152 | U | 0.i52 38 _lo281 260 L 0.11 10.0066| B | 0.0058 0.27 U1 027
EX-1 JISNPS | 4/14/09 | 0.150 § U | 0.150 54 028 270 L 0.10 10.0059) B | 0.0058 0.27 U [ 027
EX-3 JIBNRO | 4/14/09 | 0.199 0.154 238 f 028 [ 300 L 0.10 }0.0060} B | 0.0057 0.27 U | 027
EX-4 JISNRL | 4/14/09 | 0374 0.155 32 0281 270 L 0.10_10.0057{ U | 0.0057 0.27 U { 027
EX-5 JIENR2 | 4/14/09 | 0.353 | U | 0.153 24 0.28 | 260 L 0.10_10.0057] U | 0.0057 0.27 U ! 027
EX-6 JIBNR3 | 4/14/09 | 0.266 0.153 2.9 1028 230 L 0.10 [0.0062{ B | 0.0058 0.22 U ! 027 |
EX-7 J18NR4 4/14/09 } 0.150 U | 0.150 38 i 027 | 28 L 0.10_|0.0056] B | 0.0056 0.26 U 0.26
EX-8 JIBNRS | 4/14/09 | 0.286 0.152 43 L 0.28 | 320 L 0.10 ]0.0058| U | 0.0058 0.27 U | 027
EX-9 JIBNR6 | 4/14/09 | 0153 | U | 0.153 3.5 1028 ] 280 L 0.10 |0.0090| B | 0.0057 0.27 U 027
EX-10 JIBNR7 | 4/14/09 | 0.194 0.152 4.0 ' 0.28 | 280 L 0.10 |0.0069| B | 0.0057| 027 U | 027
EX-I J18NRB 414/09 | 0179 0.154 3.6 0.28 { 240 L 0.10 10.0095! B | 0.0058 0.27 U 0.27
EX-12 JISNR9 | 4/14209 | 0.153 [ U | 0153 2.5 0.28 | 280 L 0.10 10.0057i U j 0.0057 0.27 U | 027
Split of

J18NPY JISNTL | 4/14/09 | 0.150 | U | 0.150 40 0.29 | 290 L 011 | 0012 |BM{ 0.0059 0.28 U | 028
F$-1 JI18NTS 4/14/09 1 0.155 1 UJ i 0.155 37 028 ] 290 L 0.10 }0.0064{ B ! 0.0058 0.27 U 027
FS-2 J18NT6 4/14/09 | 0.i55 Ul 0.155 2.5 027 270 L 0.10 |0.0056! U | 0.0056 0.26 U 026
Blank JIBNPT | 4/14/09 | 0.152 | U ! 0.152 046 { B 1027} S0 i L 0.10 0.0055| U | 0.0055 0.26 U | 026
sample HEIS Samplc Nickel Potassium Scl Silver Vanadi

location Number Date mgkg | Q | Poo mg/kg Q JPQL | mgikg| Q PQL |mgrkg| Q | PQL mg/kg Q | PQL
FX-2 J18NP9 | 4/14/09 89 L1013 820 43 | 090 U 090 | 0107 | U} 017 51 0.099

Dup of

Jlsney JIENTO | 4/14/09 9.1 L[ 013 870 ] 43 | 090 U 090 | 017 | U | 017 sl 0.099
EX-1 TTTPY [ 10 L 0.13 1100 43 0.90 U 090 | 0.17 | U | 017 50 0.098
EX-3 siusRO | 4o 8.4 L | 013 800 42 | 089 u 08 {017 | Ul 017 61 0.097
EX-4 JIBNRI | 4/14/09 17 L] 013 730 42 | 089 U 089 | 0.17 | U | 017 63 0.097
EX-5 J18NR2 4/14/09 19 LM| 0.13 570 42 0.88 UN 088 | 0.6 [ U | 0.16 59 0.096
EX-6 JIBNR3 | 4/14/09 7.0 L {013 710 43 | 090 U 090 | 0.17 | U | 017 43 0.098
EX-7 JI8NR4 | 41477 9.6 L} 013 820 4 °°T U 087 | 016 | U| 0.16 50 0.096
EX-8 JI8NRS 4/14,.. il L 0.13 2000 43 . U 090 | 017 { U | 017 41 0.099
EX-9 J18NRS | 4/14/09 12 L 013 960 42 | 088 U 088 | 0.16 ; U| 0.6 55 0.096
EX-10 JISNR7 4/14/09 9.8 L 0.13 1200 i 42 0.88 U 088 | 016 I U | 0.16 47 0.096 |
EX-11 JISNRS | 4/14/09 10 L] o013 750 ! 43 | 090 ] 090 | 017 J U 017 4] 0.098 |
EX-12 JISNR9 | 4/14/09 89 L 013 610 i 42 | 088 u 088 | 0.16 ; U: 0.16 56 0.096
Split of ; o

JIENPY JISNTI | 4/14/09 | 89 L] 013 1000 i 43 | 091 U 091 1017, U 017 52 (. L 1.o.l0
FS-1 JIBNTS | 4/14/09 92 |LM]| 0.13 1200 i 43 1 090 U 09 {017 U . 017 47 0.099
FS-2 JISNTE | 4/14/09 9.2 L1013 840 | 42 1 087 U 087 | 016 | U | 0.)6 54 0.096
Blank JISNPT | 471409 | 0.12 TULT 0.12 4 T B | ai 0.86 U 086 { 0.16 | U 0.16 0.26 B | 0.094

Attachment 1 SheetNo. 3 of5
Originator J. D. Skoglie Date  07/27/09
Checked H. M. Sulloway Date  07/27/09
Calc. No.  0100D-CA-V0318 Rev. No. 0
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Attachment 1. 118-DR-1 Burial Ground Verification Sample Results

81-9

sample HEIS Sample Zinc

location Number Date mghkg | Q { POL
EX-2 JI8NP9 | 4/14/09 42 0.42

Duplicate of

J1I8NPO JISNTO 4/14/09 41 0.42
EX-1 JIENPS 4/14/09 41 0.42
LA "'§NRO 4/14/09 42 041

g | 14/09 43 na

EA=D Ji18NR2 | 4/14/09 41 vgt
EX-6 JIBNR3 | 4/14/09 34 042
EX-7 JIBNR4 | 4114/09 42 0.40
EX-8 JIBNRS | 4/14/09 40 0.42
EX-9 JIBNR6 | 4/14/09 42 0.41
EX-10 JI1ENR7 4/14/09 39 0.41
EX-11 JISNR3 4/14/09 36 0.42
EX-12 JISNRY 4/14/09 39 041

Sphit of '

JI8NP9 JISNTL | 4/14/09 | 47 L | 042
FS-1 JISNTS | 4/14/05 | 40 L | 042
FS-2 JISNT6 | 4/14/09 | 40 L | 040
Blank JI8NP7 | 4/14/09 1.1 C | 040

Allachment I

Originator J. D. Skoglie

Checked H. M, Sulloway

Calc. No.  0100D-CA-V0318
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CVP-2009-00010
Rev. 1

Attachment 1. 118-DR-1 Burial Ground Verification Sample Results

FS-2 JI8NT6 Sample Date]
4/14/2009
CONSTITUENT ug/kg Q PQL
PAH
A phith 10 U 10
Acenaphthyl 9.1 U 9.1
Anthracene 31 u 3.1
Janth 32 U 32
Benzo(a)pyrene 6.5 u 6.5
Benzo(b)fl h 44 JX 42
Benzo(ghi)perylene 12 u 72
Benzo(k)fl h 40 u 4.0
Chrysene 4.9 U 4.9
Diben?{a,h]anth Ll U il
Fl h 13 U i3
Fluorene 53 U 53
indeno(1,2,3-cd)pyrene 12 u 12
Naphthalene 12 U 12
Ph h 12 u 12
Pyrene 12 U 12
PCB
Aroclor-1016 28 u 2.8
Aroclor-1221 8.1 U 8.1
Aroclor-1232 20 u 20
Aroclor-1242 4.7 U 4.7
Aroclor-1248 4.7 ) 4.7 _
Aroclor-1254 2.6 U 2.6
Aroclor-1260 26 uJ 2.6
Aldrin 0.25 u 025
Alpha-BHC 0.22 U 0.22
alpha-Chlordane 0.33 uU 0.33
beta-1,2,3,4,5,6-Hexachlorocycloh 0.67 U 0.67
Delta-BHC 0.40 u 0.40
Dichlorodiphenyldichl h 0.55 Y 0.55
Dichlorodiplienyldichl byl 0.24 ] 0.24
Dichlk ip ftrichl h: 0.59 U 0.59
Digldrin 0.21 U 0.21
Endosulfan | 0.18 u 0.18
Endosulfan It 0.29 U 0.29
Endosulfan sulfate 0.28 U 0.28
Endrin 031 U 0.3
Endrin aldehyde 0.17 U 0.17
Endrin ketone 0.49 U 0.49
Gamma-BHC (Lindane) 047 U 0.47
gamma-Chlordane 0.27 U 0.27
Heptachl 0.22 u 0.22
Heptachior epoxid 0.49 X 0.43
Methoxychlor 0.45 U 0.45
Toxaphene 16 U 16
Attach 1 Sheet No. 50f5
Originator J. D. Skoglie Date 0727/09
Checked H. M. Sulloway Date 07127/09
Cale, No.__ 0100D-CA-V0318 Rev. No. 0
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CVP-2009-00010

Rev. 1
Acrobat 8.0
CALCULATION CC R SHEET
Project Titie: 100-D Field Remediation Job No. 14655
Area: 100-D
Discipline: Environmental alculation No:  0100D-CA-v0321

Subject: 118-DR-1 Gas Loop Burial Ground Direct Contact Haza  luotient and Carcinogenic Risk Calculation

Computer Program: Excel am No: Excel 2003

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

Committed Calculation [X] Preliminary [ Superseded [ Voided []
“Rev. | ShestNumbers | Ongator-| Ghecker | Reviewsr 1| ~_ Approval - | Dale
Cover = 1
0 Sheets =3 J. D. Skoglie H. M. Sull L. D. Habel D. F. Obenauer | Signed 8/17/08
Total =4
Cover= 1
1 Sheets = 3 € N/A F, Oz uer 9/?-/ (]
Total = 4 XL M_
S—i
SUMMARY OF REVISION
Added the words "Direct Contact” to all pages subjec
Page 1: Line 3, added "direct contact”.
1 Page 2: Line 6, added "direct contact”.
Page 3: Line 1, added "Direct Contact” to the Table 1
Line 27, added "direct contact”.
WCH-DE-018 (05/08/2007) »tain Cale. No. frorn Document Control and Form from Intranat
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Rev. 1

Washington Closure Hanford Jdnc. CALCULATION SHEET
Originator: | J. D. Skoglie ) | Date: [ 09/02/09 | Calc. No.: | 0100D-CA-VO0324, . Rev.: | 1

Project: | 100-D Area Field Kemediation | JobNo: | 14655 | Checked: | H. M. Sullo / Date: | 09/02/09 .

Subject: | 118-DR-1 Gas Loop Burial G [ Direct Contact Hazard Quotient and Carcinogenic Risk Calculation | SheetNo. 1 of 3 |
PURPOSE:
Provide documentation to suppo. alculation of the direct contract hazard quotient (HQ) and '
excess carcinogenic risk for the t-1 Gas Loop Burial Ground. In accordance with the remedial

action goals (RAGs) in the reme: sign report/remedial action work plan (RDR/RAWP) (DOE-
RL 2005), the following criteria e met:

1) An HQ of <1.0 for all individt  10ncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) An excess cancer risk of <17 for individual carcinogens

4) A cumulative excess cancer1 M <l x IQ" for carcinogens.

GIVEN/REFERENCES:

1) DOE-RL, 2005, Remedial D. : Report/Remedial Action Work Plan for the 100 Areas,
DOE/RL-96-17,Rev. 5, U.S.  artment of Energy, Richland Operations Office, Richland,
‘Washington.

2) WAC 173-340, “Model Toxic  ontrol Act — Cleanup,” Washington Administrative Code, 1996.

3) WCH, 2009, 118-DR-1Gas L«  Burial Ground Cleanup Verification 95% UCL Calculations,
(0100D-CA-V0318), Rev 0,V  1ington Closure Hanford, Inc., Richland, Washington.

SOLUTION:

1) Generate an HQ for each noncarcinogenic constituent detected above background or required
detection limit/practical quan  on limit and compare it to the individual HQ of <1.0
(DOE-RL 2005).

2) Sum the HQs and compare this v e to the cumulative HQ of <1.0.

3) Generate an excess cancer risk value for each carcinogenic constituent detected above
background or required detec  limit/practical quantitation limit and compare it to the excess

cancer risk of <1 x 10° (DO} . 2005).

4) Sum the excess cancer risk v s) and compare it to the cumulative cancer risk of <1 x 107,
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CVP-2008-00010

Rev. 1
Washington Closure Hanforgy Inc. CALCULATION SHE .
Originator: | J. D. Skoglie ¥} | Date: | 0920209 | Calc.No. )100D-CA-v0321l/ ] Rev.: | 1
Project: | 100-D Arca Field Remediation } JobNo: | 14655 | Checked. ;| H. M. Sulloway M Date: | 09/02/09 l
Subject: | 118-DR-1 Gas Loop Burial Ground Direct Contact Hazard it and Carcinogenic Risk Calculatioh | Sheet No. 2 of 3
METHODOLOGY:

The 118-DR-1 Gas Loop Burial Ground consisted of an  1vation area and focused samples for the
purpose of verification sampling.

Direct contact hazard quotient and carcinogenic risk cal  tions for the 118-DR-1 Gas Loop Burial
Ground were conservatively calculated for the entire wa  site using the greater of the statistically
determined or focused sample results for each analyte from WCH (2009). Of the contaminants of
potential concern (COPCs) for this site boron, hexavale: romium, benzo(b)fluoranthene, and
heptachlor epoxide require HQ and risk calculations bec these analytes were detected and a
Washington State or Hanford Site background value is1  vailable. All other site nonradionuclide
COPCs were not detected or were quantified below bac!  ind levels. An example of the HQ and
risk calculations is presented below:

1) For example, the maximum value for boronis 1.3 m  , divided by the noncarcinogenic RAG
value of 7,200 mg/kg (calculated in accordance with e noncarcinogenic toxics effects formula
in WAC 173-340-740(3]), is 1.8 x 10™*. Comparing value, and all other individual values, to
the requirement of <1.0, this criterion is met.

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. (To avi  :rrors due to intermediate rounding, the
individual HQ values prior to rounding are used for calculation.) The sum of the HQ values
is 1.6 x 107, Comparing this value to the requirement of <1.0, this criterion is met.

3) To calculate the excess cancer risk, the maximum o istical value is divided by the
carcinogenic RAG value, and then multiplied by 1 > . For example, the maximum value for
hexavalent chromium is 0.216 mg/kg; divided by 2. /kg, and multiplied as indicated, is
1.0x 107 Comparing this value to the requirement 1 x 10'S, this criterion is met.

4) After these calculations are completed for the carcir 1ic analytes, the cumulative excess
cancer risk is obtained by summing the individual v ;. The sum of the excess cancer risk
value is 1.1 x 107, Comparing this value to the requirement of <1 x 10°3, this criterion is met.

RESULTS:

1) List individual noncarcinogens and corresponding H ~ >1.0: None

2) List the cumulative noncarcinogenic HQ >1.0: None

3) Listindividual carcinogens and corresponding excess cancer risk >1 x 10%: None
4) List the cumulative excess cancer risk for carcinogens >1 x 10°%: None.

Table 1 shows the results of the calculations.
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CVP-2009-00010

Rev. 1
Actobat 8.0
CALCULATION CC =R SHEET
Project Title; 100-D Fietd Remediation Job No. 14635
Area; 118-DR-1
Discipline: Environmental *Calculation No: 0100D-CA-V0322

Subject 118-DR-1 Hazard Quotient and Carcinogenic Risk Ca ion for Protection of Groundwater

Computer Program: Excel wam No: Excel 2003

The atlached calcuiations have been generated o document compliance with established cleanup lavels. These calculations
should be used in conjunction with ather relevant documents in the adminisirative recard.

Committed Calculation Preliminary [ Superseded []

T

iot Nuimo
Covers= |
0 Sheots =3 R. J. Nielson B.L Ve
Total =4
Covar= 1 A

1 Sheets =3 R, J. B.L. Ve .
Total = 4 S&m;{’b:‘ Yosen, @.

SUMMARY OF REVISION

Cover page replaced.
Sheet 2, added additional explanatory text per Ecolc  omment.

WCH-DE-018 (05/08/2007) *Obtain Calt. No. from Document Control and Fom from Intranet
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CVP-2008-00010

Rev. 1
Washington Closure Hanford, Inc. ~ALCULATION SHEET
Originator: | R J. Niclson [ Date: | 0901/09 | Calc. No.: | 0100D-CA-V0322 ) Rev. {0
Project: | 100-D Area Field Remediati JobNo:. | 14655 | Checked: | B. L Vedder DO0/|  Date: | 0970109
Subject: | 118-DR-1 Hazard Quotient and ogenic Risk Calculation for Protection of Groundwater Sheet No. 1 of 3
PURPOSE:

Provide documentation to suppor  calculation of the hazard quotient (HQ) and excess carcinogenic
risk associated with soil contamir  levels compared to soil cleanup levels for protection of
groundwater for the 118-DR-1 site. In accordance with the remedial action goals (RAGs) in the

remedial design report/remedial a 1 work plan (RDR/RAWP) (DOE-RL 2005), the following criteria
must be met:

1) AnHQ of <1.0 for all individ  10ncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) An excess cancer risk of <1 x  ° for individual carcinogens
4) A cumulative excess cancerr  f <1 x 10 for carcinogens.

GIVEN/REFERENCES:

1) BHI, 2005, 100 Area Analogc  ‘ites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
Rev 0, Bechtel Hanford, Inc.,  iland, Washington. ’

2) DOE-RL, 2005, Remedial De : Report/Remedial Action Work Plan for the 100 Areas,
DOE/RL-96-17,Rev. 5, U.S.  artment of Energy, Richland Operations Office, Richland,
Washington.

3) WAC 173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, 1996.

4) WCH, 2009, 118-DR-1, 105-  Fas Loop Burial Ground Cleanup Verification 95% UCL
Calculations, 0100D-CA-V0313, Rev 0, Washington Closure Hanford, Inc., Richland, Washington.

SOLUTION:

1) Gerierate a HQ for each nonc  nogenic constituent detected above background in soil and with a
K4 less than that required to s 7 no migration to groundwater in 1,000 years using the RESRAD
generic site model (BHI 2005).

2) Sum the HQs and compare this value to the cumulative HQ of <1.0.

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
soil and with a Kg less thantl  equired to show no migration to groundwater in 1,000 years using

the RESRAD generic sitemc  (BHI 2005).

4) Sum the excess cancer risk v 's) and compare it to the cumulative cancer risk of <1 x 107,
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CVP-2009-00010

Rev. 1
Washington Closure Hanford, Ing. , CALCULATION  ET
Originator: | R J. Nietson AN Date: [ 01/13 Cale. No.: | 0100D-CA-V0322 Rev.: 1
Project: | 100-D Arca Pield Remediation Job No: 1465 .| Checked: | B, L. Vedder $3{/ Date: | 0i/1310
Subjoct: | 118-DR-1 Hazard Quotient and Carcinogenic Risk Caler  »n for Protection of Groundwater Sheet No. 2 of 3
METHODOLOGY:

The 118-DR-1 site consisted of the excavation for th

wupose of verification sampling.

Hazard quotient and carcinogenic rsk calculations for potential impact to groundwater at the 118-DR-1
site were conscrvatively calculated for the entire waste site using the greater of the statistical or

maximum value for each analyte in all decision unit:
the contaminants of potential concern (COPCs) for t
included because no Hanford background value has
less than that necessary to show no migration to groundwater in 1,000 years using the generic site
RESRAD model (BHI 2005). Based on this model
thickness, a K4 of 4.6 or greater is required to show .
years. All other site nonradionuclide COPCs werer
have a Kq greater than or equal to 4.6. An example
with a potential impact to groundwater is presented

m the 95% UCL calculation (WCH 2009). Of
site, boron and hexavalent chromium are-
1 established and the distribution coefficients are

a vadose zonc of approximately 16 m (52 ft)
iredicted migration to groundwater in 1,000
letected, quantified below background levels, or
18'HQ and risk calculations for soil constituents
W

1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time

2)

3

4)

(mg/kg/day) to a reference dose for the same sut
(mg/kg/day). The hazard quotient can also be ca
(maximum or statistical value) (mg/kg) to the sc
where the RAG is the groundwater cleanup leve

e derived over the same specified time

ited as the ratio of the concentration in soil
AG (mg/kg) for protection of groundwater,
fL) (calculated with, and related to the hazard

quotient through, WAC 173-340-720(3)(a)(ii}{(A+ 1996) x 100 x 1 mg/1000 pg (conversion factor).

This is based on the “100 times rule” of WAC 1
maximum value for boron of 1.3 mg/kg, divided
4.1 x 10, Comparing this value to the requirenr

After the HQ calculation is completed for the ap
obtained by summing the individual values. (T
individual HQ values prior to rounding are used
{18-DR-1 waste site is 4.9 x 102, Comparing ti
met.

40-740(3)(a)(i)(A) (1996). For example, the
the noncarcinogenic RAG value of 320 mg/kg is
of <1.0, this criterion is met.

yriate analytes, the cumulative HQ can be

id errors due to intermediate rounding, the

this calculation.) The cumulative HQ for the
alue to the requirement of <1.0, this criterion is

No carcinogenic constituents met the criteria for evaluation in groundwater at the 118-H-5 site;

therefore, no calculations of excess carcinogenic

¢ were performed.

The soil cleanup RAGs for protection of groundwater are based on the “100 times” provision in

WAC 173-340-740(3)(a)(ii)(A). WAC 173-340Q
rule’ but also states “unless it can be demonstral
ground water at the site.” When the “100 times
demonstrate that higher soil concentrations may

B-27
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CVP-2009-00010

Rev. 1
Washington Closure Hanford, Inc. ~ALCULATION SHEET
Originator: | R. J. Nielson 2N Date: | 09/0109 [ Calc. No.: | 0100D-CA-V0322 Rev:| O
Project: | 100-D Area Field Remediati JobNo: | 14655 | Checked: | B.L. Vedder a1t/ Date: | 09/01/09
Subject: | 118-DR-1 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater Sheet No. 3 of 3

O 0~ bW

Table 1. Hazard Quotient and Excess Cancer Risk Results for the 118-H-5 Waste Site.

' S;ﬁ",jul or Noncarcinogen - Carcinogen

Contaminants of Potential Concer ;:l::::m RAG® Q:ol;::t RAG® Cnr;l‘:::gen

| mgg) (wg/k) (mg/k) | .
Mm : = 2 ra R AT T . “u
Boron 1.3 320 4.1E-03 — -
Chromium, hexavalent 0.216 4.8 4.5E-02 — - .
Totals > S :
Cumulative Hazard Quotient |__49E02 |
Cumulative Excess Cancer Risk: | 06.0E+00
Notes:
* = From WCH (2009).
% = Value obtained from the Cleanup Levels an -alculations (CLARC) database using G d , Method B, results and

"100 times" model unless otherwise noted.

-- = pot applicable

CONCLUSION:

This calculation demonstrates tha  : 118-DR-1 site meets the requirements for the hazard quotients .
and excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL 2005).
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CVP-2009-00010

Rev. 1
Actobat 8.0
CALCULATION COVER SHEET
Project Title: _Field Remediation Job No. 14656
Area: 100-D
Discipline: _Environmental *Caleulation No: _0100D-CA-V0326

Subject: _118-DR-1 RESRAD Calculation Brief

Computer Program: RESRAD Program No: Version 6.4

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

Committed Calculation 4 Preliminary (] Superseded (] Voided (]
Aum. 2 - 18pg
Attm. ) - 19pg l <F"/3//07
Attm. 4 - 9pg
Aum. 5 - 18pg ﬁ J
Aum. 6 - 19pg X, LAWY | %/ ‘g'ﬁ&“"'“’"‘
Aum.7 - 9
Total — anga ges S. W. Clark M. W, Perrott N/A D. F.Ob
SUMMARY OF | VISION
WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from {ntranet
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CVP-2009-00010
Rev. 1

Calculate the soil and grour
1,000 years from the activi
verification samples.

GIVEN/REFERENCES:

1

2)

4)

3)

For the purpose of nerfi
radionuclide 95% 'L
radionuclide maximum
the 118-DR-1, 105-DR
Calculations (95% UC.
Hanford, Richland, Wa
Remedial Design Repo:

hington Closure Hanfor CALCULATION SHEET
Originator: | S. W. Clark C___ | Dawe: €A 7/%F Calc No: | 0100D-CA-V0336 Rev.: 0
Project: | 100-D Field Remediati T Job No: | 14655 | Checked: | M. W. hme Date: 37/09
Subject: | 118-DR-1 RESRAD Calc Srief Shect No. 1 of 4
PURPOSE:

er concentrations, dose, and risk contributions over a period of
" radionuclides for the 118-DR-1 statistical and focused cleanup

RESRAD calculations for the contaminants of 118-DR-1, the
:al analyses of soil from the sampling area and the

s of soil from the focused sampling area were obtained from
op Burial Ground Cleanup Verification 95% UCL

. No. 0100D-CA-V0318, Rev. 0, Washington Closure

1

dial Action Work Plan for the 100 Area (RDR/RAWP),

DOE/RL-96-17, Rev. §, U.S. Department of Energy, Richland Operations Office, Richland,

Washington.

RESidual RADioactivity
with residual radioactivi
Environmental Assessmt
Groundwater elevation f
DOE/RL-2008-66, Rev.
Washington.

SOLUTION:

1)

2)

To meet the remedial act
Area Interim Action Rec
is limited to 15 mrem/yr
completion of a remedia
concentrations above det
to predict radiation dose
1.000 years. The 95% U

!SRAD) computer code, Version 6.4, to calculate compliance
idelines, developed for the U.S. Department of Energy by the
division of Argonne National Laboratory, Argonne, Illinois.
Hanford Site Groundwater Monitoring for Fiscal Year 2008,
H2M HILL Plateau Remediation Company, Richland,

objectives (RAOs) and remedial action goals (RAGs) of the 100
. of Decision (JARODs), radiation dose from contaminated sites
ve site background levels for 1,000 years following the

ion as described in the 100 Area RDR/RAWP. The radionuclide
on limits were evaluated using the RESRAD 6.4 computer code
ionuclide risk and radionuclide groundwater concentrations for
statistical concentrations of cesium-137, cobalt-60, and

nickel-63 were above detection limits and are reported in Table 1. The maximum focused
samples concentrations of cesium-137 and nickel-63 were above detection limits and are

reported in Table 1.

Table 2 shows the elev
of the statistical samp!:
samples is 75 square i
100 Area show that co:
decrease to backgroun
which the contaminatis
(10 ft) is used as the th
focused sample locatic
(20 m [65.6 ft]) will be

NAVDS88) and thickness of each soil horizon. The total area
is 643 square meters. The area of influence of the focused
“est pit and/or borehole data from operable units within the

at concentrations that are below direct exposure cleanup levels
itrations within less than 3 m (10 ft) below the elevation at

s, as discussed in the 100 Area RDR/RAWP. Therefore, 3 m
of the residual contaminated zone beneath the statistical and
ible 2. As a result, the remaining thickness of the vadose zone
aminated, as shown in Table 2. Attachment 1 shows
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CVP-2009-00010
Rev. 1

K Cale. No.- T 7100D-CA-V0326 [ Rev.: | 0
Project: | 100-D Field Remediation 14 Checked M. W. Pemott Date: | £72//6
Subject: | 118-DR-1 RESRAD Calculation Brief Sheet No. 2 of 4

representative dimensions of soil horizons and «
risk, and groundwater protection. Input factors
sections of the RESRAD "Mixture Sums and Si

the Attachments to this Calculation Summary.

3) The year where the peak dose (or concentration
COC and layer is determined by a preliminary
for the final RESRAD runs. For the statistical :
(i.e. soil ingestion and inhalation and extemal r
(year 2009) for all radionuclide COCs. For the
pathways (i.e. drinking water and food ingestio

Table 1. Cleanup Veri 1tion Data Set
95% UCL ~* Focused Samples
Radionuclides Statistical Sar iy Maximum Analysis,

(pCi/g) (pCi/g)
Cesium-137 0.0565 0.0495
Cobalt-60 0.310 NA
Nickel-63 110 9.70
NA = Not Available

Table 2. Waste Site Dimensions for RESRAD Modeling
Parameter | Units [S  ical Samples [ Focused Samples
Contaminated Zon. tensions
Cover Depth m 0 ‘ 0
Area of Contaminated Zone (CZ) m’ 643 75
Length Parallel to Aquifer Flow m - | 9
Elevations of Vadose ¢ Horizons

Elevation: Surface m 141 141
Elevation: Groundwater m 118 118
;::‘cekncss: Contaminated Vadose m 3m (10 fr) 3m (10 f)
ickness: Uncontaminated m m (65.6 1) 20 m (65.6 f1)

groundwater within 1,000 years.

METHODOLOGY:

1) Runs of RESRAD version 6.4 were completed

uminant pathways considered for dose,
:ach run are reported in the "Summary"
: Radionuclide Guidelines" printouts in

curs from each individual radionuclide
This year is then added for all horizons
‘ocused samples direct exposure pathway
tion), the peak year occurs at year zero
istical and focused samples water

3 radionuclides are predicted to reach

18-DR-1 using the radionuclide activities

presented in Table 1. RESRAD numerical outy 3 s for dose, risk, and concentration
are presented in the Attachments to this calcul:  surnmary.
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Washington Closure Hanford CALCULATION SHEET
Originator: | S. W. Clark F\_ | Date:  [/3/7/09] Calc. No.: [ 0100D-CA-V0326  _ [ Rev.: | 0

CVP-2009-00010
Rev. 1

Project: | 100-D Field Remediation [ Job No: | 14655 | Checked: | M. W. Perrot /hé Date:

Subject: | 118-DR-1 RESRAD Cal n Brief Sheet No. 3 of 4

RESULTS:

1) Radionuclide “Al Pathwavs” Dose Rate

The “:  rathways” (maxir lose rates are shown in Table 3. The maximum all pathways
dose rate for the 118-DR-1 UCL of the statistical samples is calculated to be 3.29 mrem/yr
at year zero (2009). The maximum all pathways dose rate for the 118-DR-1 maximum analysis
from the focused samplinga s predicted to be 0.0886 mrem/yr, also at year zero (2009).

le 3, All Pathways Dose Rate (mrem/yr) :
Vados : “All Pathways” Dose Contributions in mrem/yr at Each Time Slice (yr)
RESRAD Run Hor 0 1 3 10 30 100_| 300 | 1000
U18-DR-195% UCLof | o110 700e | 329 291 2.90 1.03 0222 | 00722 | 0.0129 |5.56E-05

statistical samples

118-DR-1 maximum
analysis from the Shallow Zone | 0.0886 0.0866 | 0.0826 | 0.0703 0.044 0.0090 |2.09E-04 | 5.72E-07

focused sampling area

2) Radionuclide Excess Lifetime Cancer Risk

The radionuclide excess life! ancer risk (ELCR) results are shown in Table 4. The
maximum ELCR for the 11§ L 95% UCL of the statistical samples is 2.52 x 10 at year zero
(2009). The maximum ELC the 118-DR-1 maximum analysis from the focused sampling
area is 1.46 x 10 at year ze ).

Table 4. Radionuclide Excess Lifetime Cancer Risk

Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
RESRAD Run Horizon 0 I 3 10 | _30 [ 100 | 300 | 1000

118-DR-1 95% UCL of

e Shi vZone |2.52E-05 | 2.30E-05 | 1.93E-05 | 1.16E-05 | 5.97E-06 | 2.90E-06 | 5.76E-07 | 2.49E-09
statistical samples

118-DR-1 maximum
analysis from the focuset  Shi ‘one | 1.46E-06 | 1.43E-06 | 1.37E-06 | 1.17E-06 | 7.42E-07 | 1.63E-07 | 7.15E-09 | 2.56E-t1
sampling area

3) Radionuclide Groundwater Protection
The RESRAD model  dicts that radionuclide contaminants will not impact groundwater within

1,000 years. Therefore th irison to drinking water standards (MCL) calculation brief was
not performed and calcula :umulative organ specific dose via the groundwater (and river)
pathway was not necessary to determine that the 4 mrem/yr drinking water dose limitation is
met.
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Washington Closure Hanf CALCULATI SHEET )
Originator: | S. W, Clark t;t [ Date: @q/;oﬂ No.: | 0100D-CA-V0326 Rev. | 0

CVP-2009-00010
Rev. 1

Project:_| .100-D Field Remediation T Job No: [ 14655 | ked: | M. W. Perrott w Date: | &/3//05|
Subject: | 118-DR-1 RESRAD Calculation Brief Sheet No.4 of 4
CONCLUSIONS:

The “all pathways” (maximum) dose rates are sl 1in Table 3. The maximum 118-DR-1
all pathways dose rate for the 95% UCL of thes  tical samples is calculated to be

3.29 mrem/yr at year zero (2009). The maximum all pathways dose rate for the 118-DR-1
maximum analysis from the focused sampling a1 s predicted to be 0.0886 mrem/yr at year
zero (2009).

The radionuclide excess lifetime cancer risk (EI ) results are shown in Table 4. The
maximum 118-DR-1 ELCR for the 95% UCL o : statistical samples is 2.52 x 10 at year
zero (2009). The maximum ELCR for the 118-] 1 maximum analysis from the focused
sampling area is 1.46 x 10 at year zero (2009). A

The RESRAD model predicts that radionuclide aminants will not impact groundwater
within 1,000 years. Therefore the comparisontt  nking water standards (MCL) calculation
brief was not performed and calculation of cumn  ve organ specific dose via the
groundwater (and river) pathway was not neces:  to determine that the 4 mrem/yr drinking
water dose limitation is met.

None of the site COCs are projected to exceedr  di  iction goals (RAGS).

ATTACHMENTS:

—

Graphic showing 118-DR-1 Cleanup Verification Model (1 page)

RESRAD Output: 118-DR-1 95% UCL Statistic  Analyses — Mixture Sums and Single
Radionuclide Guidelines (18 pages)

RESRAD Output: 118-DR-1 95% UCL Statisti  Analyses ~ Intake Quantities and Health
Risk Factors (19 pages)

RESRAD Output: 118-DR-1 95% UCL Statistic  Analyses -~ Concentration of
Radionuclides, (9 pages) ;

RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area —
Mixture Sums and Single Radionuclide Guidelines (18 pages)

RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area - Intake
Quantities and Health Risk Factors (19 pages)

RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area —
Concentration of Radionuclides, (9 pages)
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118-DR-1 RESRAD Calculation Brief Cleanup Verification Model

Vadose Zone Contribution

to Dose and Risk

RESRAD (Ground Surface @

Runs Vadose Zone Components El. 141 m [NAVD88))
o
. Fx‘::rn;‘l, Gamma . |Aquattll° Foods Water Used for
= Inhalation ngestion Irrigation
Shallow Zone  Plant Ingestion + Solil Ingestion Hoﬂs.hom,
(Thickness = 3 m [10 ft]) * Meat Ingestion = Milk Ingestion and Livestock
A )
JEEAAAEEEE——
All
Runs Vadose Zone —»
Contribution to Dose
& Risk Via
Groundwater.
Pathways Impacted
by Groundwater
Quality are:

Uncontaminated Yadose Zone

(Thiciness = 20 m [65.6 ft]) « Plant Ingestion

« Meat Ingestion
 Mitk Ingestion

« Aquatic Foods
Ingestion

* Drinking Water

Y

WELL

— E0702015

‘-\ /_ {Groundwater @

El. 118 m [NAVDS8S])

L

Vadose Zone Contribution to
Groundwater Contamination
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ATTACHME

1RESRAD, Version 6.4 Ta Limit = 180 days

08/27/2009 14:40 Page

Summary : Calculation of Dose for 118-DR-1 Statistical Samples
File + C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD

Table of Contents

AMMAMHMHW
art I: Mixture Sums and Single Radionuclide Guidelines
HIHHHHHHHHHHHHHHllllllllliﬂlﬂﬂlilliii

Dose Conversion Fector (and Related) Parameter Sumsary ...
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Summary : Calculetion of Ocse for 118-DR-1 “+-“stical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_ ST1CAL_OOSE.RAD
Dose Convereion F: (and Related) Parsmeter Summary
| Library: FGR 11
0 3 } Current ' Base '  Paremeter
Menu 3 Parameter 3 Value# ' Cage* °? Neme
RARARARANARARARARARARRARARARARAMARRARARRRAR, UARRARMRARARAKAANAKARREARRARANARARAARAARARA AZARR ARARRARARR
A-1 ? DCF's for external ground radiation, m <u/yr)/(pCi/g) 3 o ’
A-1 3 Ba-137m (Source: FGR 12) 3 3.6506E+00 ? 3.606E+00 ? DCFI( 1)
A-1 3 Co-60 (Source: FGR 12) ? 1.622e+40 * 1.6226+01 3 DCFI( 2)
A-1 3 Cs-137 (Source: FGR 12) ? 7.510e-04 * 7.510E-04 ® DCF1( 3)
A-1 7 Ni-63 (Source: FGR 12) * 0.000E+00 * 0.000E+00 * DCF1¢ 4)
3 H 3 H
8-1 ? Dose conversion factors for inhalati: arem/pCi: ! ! 3 .
B-1 ? Co-60 ? 2.190E-04 7 2.190E-04 * DCF2( 1)
B-1 3 Cs-137+D ' ? 3.190E-05 > 3.190E-05 * DCF2( 2)
8-1 ? Ri-63 ? 6.290E-06 ’ 6.290E-06 > DCF2( 3)
3 H 3 3
0-1 ? Dose conversion factors for ingestion, mrem/pCi: ’ : ’
D-1 1 Co-60 ? 2.690E-05 * 2.690E-05 * DCF3( 1)
D-1 * Cs-137+D ¥ 5.000E-05 * 5.000E-05 3 DCF3( 2)
D-1 * Wi-63 * 5.7T0E-07 * 5.770E-07 * OCF3( 3)
3 3 3 3
0-34 ¥ Food transfer factors: I 3 3
0-34 3 Co-60 . plant/soil concentration o, dimensionless ' 8.000E-02 * B.000£-02 * RTF( 1,1)
0-34 * Co-60 , beef/liveatock-intake rat (pCi/kg)/(pCi/d) * 2.000E-02 * 2.000E-02 * RTF( 1,2)
D-34 3 Co-60 , milk/livestock-intake rat.., (pCi/L)/(pCi/d) 3 2.000E-03 * 2.000£-03 ° RTFC 1,3)
D"S‘ 3 3 3 1
D-34 3 Cs-137+D0 , plant/soil concentration o, dimensionless ' 4.000E-02 ' 4.000E-02 * RTF¢ 2,1)
D-34 3 Cs-137+D , beef/livestock-intske ra (pCi/kg)/(pCi/d) * 3.000E-02 * 3.000E-02 * RTF¢ 2,2)
D-34 7 Ce-137+D , milk/livestock-intake ra (pCi/L)/(pCisd) ' 8.000E-03 * B.000E-03 * RTF( 2,3)
D-;‘ H 3 3 H
D-34 3 Ni-63 , plant/soil concentration o, dimensionless ° 5.000E-02 * 5.000€-02 * RTFC 3,1)
D-34 3 Ni-63 , beef/l{vestock-intake ra (pCi/kg)/(pCisd) * 5.000E-03 3 5.000E-03 * RTFC 3,2)
D-34 3 Ni-&3 , milk/livestock-intake ra (pCi/L)/(pCisd) ' 2.000E-02 * 2.000E-02 * RYF( 3,3)
3 3 3 3 .
D-5 * Bioaccumuletion factors, fresh water 9 ’ * 3
D-5 3 Co-60 , fish * 3.000+02 * 3.000E+02 * BIOFAC( 1,1)
p-5 ! Co-60 , crustacea and mollusks ? 2.000E402 * 2.000E+02 * BIOFACC 1,2)
D_s ] 3 3 3
D-5 3 Cs-137+D , fish 3 2.000E+03 * 2.000E+03 * BIOFAC( 2,1)
D-5 * Cs-137+D , crustacea and mollusks 3 1.000e+02 *> 1.000E+02 3 BIOFAC( 2,2)
D-s 3 3 3 3
D-5 ' Ni-63 , fish * 1.000E+02 * 1.000€402 * BIOFAC( 3,1)
D-5 7 Ni-63 , crustacea and mol lusks * 1.000E+02 * 1.000E+02 * BIOFAC( - 3,2)
FERR SRR R IR AR R AR RRsa b REstbisadstseith R R R R AR R R RN A as AR AR bRt Rt iasiattassiassisitii

#For DCF1(xxx) only, factors are for infinit pth & area. See ETFG table in Ground Pathway of Detafled Report.
*Base Case meons Default.Lib w/o Associate ) de contributions.
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Summary : Calculation of Dose for 118-DR-1 Statistical Samples
Fite + Cz\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Site-Specific Paramete
(1] ¥ ¥ User 4 3 Used by RESRAD 3 Pararneter
Menu Parameter t 3 3 (1f different from user input) ?
Auummummuxmnmnumwnwmmnw AAAAG uummmuuummmmmummmm
RO11 ? Area of contaminated zone (m**2) 1 6.430E+02 ? : --- 3 AREA
RO11 * Thickness of contaminated zone (m) ! 3,000E+00 ? 4 .e- ¥ THICKO
RO11 3 Length parallel to aquifer flow (m) ¥ 2.700E+01 * 3 - } LCZPAQ
R011 * Basic radistion dose Limit (mrem/yr) ¥ 1.500E+01 * 3 --- 3 BROL
RO11 * Time since placement of material (yr) 1 0.000E+00 * 3 - T
RO11 ? Times for calcutations (yr) * 1.000E+00 * 3 .- P T 2)
R011 * Times for calculations (yr) 1 3.000€+00 ? 3 .- I3
ROYt * Times for calculations (yr) 3 1,000E+01 ? 3 --- T4
ROT1 * Times for calculations (yr) * 3,000E+01 * 4 .- 2T 95)
RO11 ? Times for calculationa (yr) + 1.000E+02 * 3 .- 1 T(6)
RO11 2 Times for calculations (yr) * 3.000E+02 * 2 .- PICTY
RO11 ? Times for calculations (yr) 3 1.000E+03 3 3 - 2 T¢ 8)
RO11 * Times for calculations (yr) > not used 3 .- TTC9
RO11 5 Times for calculations (yr) 3 pot used : --- 3 T(10)
3 ¥ 3 ) 3
RO12 * Initial principal radionuclide (pCi/g): Co-60 * 3.100E-01 ® ' --- 3 81(1)
RO12 ¥ Initial principal radionuclide (pCi/g): Cs-137 * 5,650E-02 * 1 .- 3 s1(2)
RO12 * Initial principal radionuclide (pCi/g): Ni-63 ¥ 1.100E+02 ¥ ’ ne- 3 SU(3)
R012 ? Concentration in groundwater (pCi/L): Co-60 ° not used 3 3 -- PEIC 1)
RO12 ? Concentration in groundwater (pCi/L): Cs-137 ? not used * s .- 3 WIC 2)
RO12 * Concentration in groundwater  (pCi/L): Ni-63 : not used i --- 2RI 3)
3 3 3
RO13 * Cover depth (m) * 0.000E+00 3 3 .- * COVERD
R013 * Density of cover material (g/cm**3) ? not used ¥ 3 .- ¥ DENSCV
RO13 ¥ Cover depth erosion rate (a/yr) > not used 3 --- 3 ovey
RO13 3 Density of contaminated zone (g/cm**3) 3 1.600E+00 * ’ .en 3 DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) 3 1.000€-03 * 3 --- 3 vez
R013 * Contaminated zone total porosity 3 4.000€-01 3 4 ae- 1 TPC2
R0O13 ° Contaminated zone field capacity s 1.500€-01 * ' - 3 fFCCz
RD13 ! Contaminated zone hydraulic conductivity (m/yr) 3 2.500E+02 ? 1 —-- ¥ HEcz
R013-3 Contaminated zone b parameter * 4.050E+00 ? ' --- ¥ BCZ
RO13 * Aversge anmnual wind speed (m/sec) 3 3.400E+00 ? 3 .- 3 WIND
R013 3 Humidity in air (g/m**3) 3 not used 3 s -.- 3 KUMID
RO13 3 Evapotranspiration coefficient 3 9.100E-01 * 3 --- 3 EVAPTR
RO13 * Precipitation (m/yr) > 1.600E-01 ¥ ! .- ! PRECIP
RO13 * irrigation (m/yr) 3 7.600€-01 ! ... 'Rl
RO13  Irrigation mode 3 overhead ? 1 --- 3 IDITCH
RO13 > Runoff coefficient 3 2.000E-01 * ' .- * RUNOFF
R013 * UWatershed area for nearby stream or pond (m**2) * 1.000E+06 * ’ .- ? WAREA
R013 3 Accuracy for water/soil computations ' 1.000E-03 * ' --- 3 EPS
3 3 3 3 3
RO14 * Density of saturated zone (9/cm**3) 3 1.600E+00 ! ’ .- 3 DENSAQ
RO14 7 Saturated zone total porosity 3 4,000E-01 * : - * TPS2
RO14 * Saturated zone effective porosity 3 2.500E-01 ? 3 .-- ¥ EPS2
RO14 * Saturated zone field capacity 3 1,500E-01 3 s --- s FCS2
R014 * Saturated zone hydraulic conductivity (m/yr) 1 5.530E+03 ? 3 .e- 3 Hcsz
R014 * Saturated zone hydraulic gradient 3 1.250E-03 ? } .en 5 HGWT
R014 * Saturated zone b parameter ¥ 4.050E+00 * : --- : BSZ
RD14 * Water table drop rate (m/yr) ? 1.000£-03 3 3 --- S Wit
RO14 * Well pump intake depth (m below water table) 3 4.600E+00 * .vuwc~us ? .- 3 DWIBWT
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Summary : Calculation of Dose for 118-DR-1 Statistical Samples
File ¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Site-Specific Parameter Summary (cmtir\m)
0 3 3 User 4 Used by RESRAD 3 Paremeter
Merws 3 Parameter Input * Default * (if different from user input) * Neme

Auuumuummuuwnmmmmmumuxwmmmuuu KARARARIGAKKARRREARARRARARRAR KK AR RRAARAINARE RURAARRAR

RO14 * Nodel: Nondispersion (ND) or Mass-Balance (MB) °* ’ ’ .- ¥ MODEL
RO4 * UWell pumping rete (m**3/yr) ’ 2 500E+02 ? 2 5005+DZ 3 == '

3 H 3 3 1
RO15 * Number of unsaturated zone strata P ' 3 .- NS
RO15 * Unsat. zone 1, thickness (m) ¥ 2.000E+01 ? 4.000E+0D * oo HCY)
RO15 3 Unsat. zone 1, soil density (g/cm**3) 3 1.600E+00 ' 1.500£+00 * cee 3 DENSUZ(1)
RO15 3 Unsat. zone 1, total porosity 3 &4.000E-01 * 4.000E-01 ? .- 1 TPUZ(T)
RO15 3 Unsat. zone 1, effective porosity ¥ 2.500E-01 ® 2.000£-D1 ? .- } EPUZ(1)
RO15 * Unsat. zone 1, field capacity ¥ 1.500E-01 % 2.000£-01 > ' Fouz()
RO15 * Unsat. zone 1, soil-specific b paramer~~ ' 4.050E+00 5 5.300E+00 3 .- ! BUZ(1)
RO15 * Unsat. zone 1, hydraulfe conductivity r) * 2,500€+02 * 1.000E+01 3 en- 3 HOUZ(1)

3 3 ] 3 3
RO16 * Distribution coefficients for Co-60 3 . v 3 ’
RO16 ' Conteminated zone (ca**3/g) 3 5.000E+01 * 1.000E+D3 ? --- * pewucce 1)
RO16 ?  Unsaturated zone 1 (cm**3/g) ' 5,000E+01 * 1.000E+03 * ¥ DONUCUC 1,1)
RO16 '  Saturated zone (car**3/g) 3 5_000E401 * 1.000E+03 * 3 DCNUCSC 1)
ROT6 *  Leach rate (/yr) 3 0.000E+00 * 0.00CE+0D ? 3.3226-04 3 ALEACHC 1)
ROTS *  Solubility constant * 0.000£+00 > 0.000E+0D * ot used 3 SOLUBKC 1)

3 3 3 3 3
RO16 3 Distribution coefficients for Cs-137 : 4 s s
RO16 *  Contaminated zone (ar**3/9) ' 5.000E+01 * 4.600€+03 * .- ¥ DCNUCCC 2)
RO16 *  Unsaturated zone 1 (ci**3/g) ' 5.000E+01 ¥ 4.600E+03 * --- ¥ pCNucuC 2,1)
RO1S *  Seturated zone (cm**3/g) ¥ 5.000E+01 1 4.600E+03 * --- » DCNUCSC 2)
R016 *  Leach rate {/yr) * 0.000E+00 * 0.000E+00 * 3.322E-04 * ALEACHC 2)
RO16 *  Solubility constant * 0.000E+00 ¥ 0.00CE+00 * not used * SOLUBK( 2)

L 3 3 3 3
RO16 ' Distribution coefficients for Wi-63 3 3 ' '
R016 * Conteminated zone (ca**3/g) * 3,000E+01 * 1.000€+03 * .- ? DCNucc( 3)
RG16 ¥  Unsaturated zone 1 (cm**3/g) 3 3.000E+01 * 1.000E+03 * --- > OCNUCUC 3,1)
R016 >  Saturated zone (cm**3/g) ¥ 3.000E+01 * 1.000£+03 * --- 3 DCNUCS( 3)
R016 >  Leach rate (/yr) * 0.000£+00 * 0.000E+00 * 5.528E-04 * ALEACH( 3)
R016 *  Solubility constant ¥ 0.000E+00 * 0.000£+00 ° not used ! SOLUBK( 3)

3 3 3 3 3
RO17 ? Inhatation rate (n**3/yr) ? 7.300E+03 * 8.400E+03 3 === ! INMALR
RO17 * Mass loeding for inhalation (g/m**3) 3 4.000E-04 * 1.000€-04 * --- * MLINK
RO17 * Exposure duration * 3.000E+01 * 3.000€+01 * .- ' ED
RO17 * Shietding factor, inhalation * 4.000E-01 * 4.00CE-01 * - ' SHF3
RO17 * Shielding factor, external gamma 3 8.000€-01 * 7.000E-01 * --- * SHF1
RO17 ? Fraction of time spent indoors 3 6.000E-01 * 5.000E-01 * .- I FIND
RO17 ? Fraction of time spent outdoors (on site) 3 2.000£-01 * 2.500E-01 * --- 3 FOTD
RO17 * Shape factor flag, external gamma 3 1.000€E+00 * 1.000E+00 >0 shows circular AREA. P FS
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summary : Catculation of Dose for 118-DR-1 Statistical Samples
file s C:\RESRAD_FAMILY\RESRAD\118-OR-1_STATISTICAL_DOSE.RAD
Site-Specific Parameter Summ continued)

0 : User 3 Used by RESRAD 3 Par-neter
Heru 3 Parameter Input  * " "-ult * (If different from user input) ?
umummm;muumummuummmmmuwmmwx mmuuummnmumumwumwumml
R017 * Radii of shape factor array (used if FS = ~‘l)' ¥ 3
R017 3 Quter annular redius (m), rmg 1: ¥ not ugsed Y 5 MNNE+DT] ? .- * RAD_SHAPE( 1)
R017 3 Outer annular radius (m), ring 2: ' not uged 3 7 €401 * --- 3 RAD_SHAPE( 2)
RO17 *  Outer annular radius (m), ring 3: 3 not used ¥ O0.wuE+0D ? --- 3 RAD_SHAPE( 3)
R0O17 *  Outer annular radfus (m), ring 4: } mot used ' ¢ ""7I400 3 --- ? RAD_SHAPE( 4)
R017 ¢ Outer annular radius (m), ring 5: ' not used 1 ( i+00 ? aes ¥ RAD_SHAPE( 5)
RO17 *  Outer anvular radius (m), ring 6: ! not used 1 ( 400 .- 3 RAD_SHAPE( 6)
RO17 * Outer annular redius (m), ring T7: ' not used T ( 2400 ? .o ? RAD_SHAPE( 7)
R017 * Guter annuler radius (m), ring 8: ' not used * ( 400 7 --- * RAD_SHAPE( 8)
R017 *  Outer annular radius (m), ring 9: * not used  ( 2400 ? --- * RAD_SHAPE( 9)
R0O17 * Outer annular radfus (m), ring 10: ' not used ? ( 2400 e * RAD_SHAPE(10)
RO17 7  Outer annular radius (m), ring 11: 3 not used * ( £+00 ? --- ’ RAD_SHAPE(11)
RO17 *  GQuter annular radius (m), ring 12: > not used I ( 2400 * - ' RAD_SHAPE(12)

3 3 3 1 )
RO17 * Fractions of ennuler areas within AREA: ’ 3 1 ’
RO17 > Ring 1 * not used ° E+00 ° --- } FRACAC 1)
RO17 3 Ring 2 3 not used * E-01 ? .- ¥ FRACA( 2)
RO17 3 Ring 3 3 not used * ¢ E+00 ? --- * FRACA( 3)
RO17 ¥ Ring 4 3 not used ? | E+00 ! .- ¥ FRACA(C 4)
RO17 * Ring 5 * not used ¥ I E+0D ? --- # FRACA( 5)
R0O17 * Ring 6 ¥ not used * L.woE+00 7 - ¥ FRACA( 6)
RO17 ' Ring 7 T not used * 0.000E+00 * - ! FRACAC 7)
RO17 ¥ Ring 8 * not uged * 0.000E+00 * --- ' FRACA( 8)
RO17 * Ring 9 I not used * 0.000E+00 * .- ' FRACA( 9)
RO17 3 Ring 10 ! not used * 0.000E+00 * --- ! FRACA(10)
RO17 * Ring N ! not used * 0.000E+00 * --- ' FRACAC11)
RO17 3 Ring 12 * not used ’ 0.000E+00 * .- ! FRACA(12)

3 3 3 3 )
RD18 * Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 * 1.600E+02 * .- ! DIETC1)
RO18 ¥ Leafy vegetable consumption (kg/yr) 3 2,700E+00 * 1.400E+01 * .- * DIET(2)
RO18 * Milk consumption (L/yr) ' 1,000E+02 * 9.200E401 * --- 3 DIET(3)
RO18 * Meat and poultry consumption (kg/yr) 3 3.6006+01 * 6.300€+01 * - I DIET(4)
RO18 * Fish consumption (kg/yr) 3 1.970E+0% ¥ © ‘~"E+D0 * --- 3 DIET(5)
RO18 ? Other seafood consumption (kg/yr) ! 9.0005-01 ¢ €-01 3 - 1 DIET(S)
RO18 * Soil ingestion rate (g/yr) ? 7.3008+01 ! €+01 * .- 3 SOIL
RO18 ? Drinking water intake (L/yT) ¥ 7.300£+02 ? €+02 * --- ? pWl
RO18 3 Contamimation fraction of drinking water * 1.000€+00 ! €400 ¥ ea- 3 FOW
RO18 * Contamination fraction of household water 3 not uged E+00 --- * FHHW
RO18 * Contamination fraction of livestock water ? 1.000E+00 * E+00 * .- 3 OFLW
RO18 ' Contamination fraction of irrigation water * 1.000E+00 * E+0Q * m-- ' FIRW
RO18 * Contamination fraction of aquatic food * 5.000E-01 * ‘€-01 .- ? FR9
RO18 * Contamination fraction of plant food 1. 3y ! 0.322E+00 3 FPLANT
RO18 * Contamination fraction of meat -1 3-1 ’ 0.322e-01 ? FMEAT
RO18 * Contamination fraction of milk 21 1 3 0.322e-01 }OFNILK

3 1 3 3 3
RO19 ! Livestock fodder intake for meat (kg/day) 3 6.800E+01 ¥ 6.800E+D1 ? - * LFIS
RO1% * Livestock fodder intake for milk (kg/day) * 5.500E+01 * 5.500E+01 ? - > LFI6
RO19 * Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01 ! .- boIs
RO19 * Livestock water intake for milk (L/day) * 1.600E+02 * 1.600E+02 * - b LWl6
RO19 7 Livestock soil intake (kg/day) > 5.000E-01 * 5.000E-01 * .- 3 st
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Susmary : Calculation of Dose for 118-DR-1 Statistical Senmples

File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Site-Specific Parameter Summary (cunt'mued)
0 3 3 User 3 Used by RESRAD s Paruneter
Herw -3 Parameter input  * Defeult * (If different from user input) 3
ARARKARARARAK ' vy x""ummumxmmmmummmmmmuuuummmmmumuuu
RO19 * Mass loading for fol - deposition (g 3] 3 1.000E-04 * 1.000E-04 3 --- MLFD s
RO19 ¥ Depth of szoil mixing yer (m) 1 1.500E-01 * 1.500E-01 ? .- ' DM
RO19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 * [ 3 DRrRoaT
RO19 * Drinking weter fraction from ground water * 1.000E+00 * 1.000£+00 ? --- 1 FGWOW
RO19 ? Household water fraction from ground r-+-~ * not used ' 1.000€+00 * --- ? FGWHH
RO19 7 Livestock water fraction from ground 7 1.000E+00 * 1.000E+00 * --- 3 FGWLW .
RO19 * Irrigation fraction from ground water ¥ 1.000€+00 * 1.000E+00 * --- > FGWIR
3 H 1 3 3
R19B ' Wet weight crop yield for Non-Leafy ( ™~2) * 7.000E-09 * 7.000E-01 * .ne Y1)
R19B ! Wet weight crop yield for Leafy { ™2) 3 1.500€+00 * 1,500E+00 ? --- 3 YW(@2)
R198 7 Uet weight crop yield for Fodder { *2) * 1.100E+00 * 1.100£+00 * .- 7 Yv(3)
R198 ¥ Growing Season for MNon-Leafy (years) ¥ 1.700E-01 * 1.700E-01 ? --- 3 TEC1)
R198 ? Growing Season for Leafy - (year=* 1 2.500E-01 * 2.500£-01 * --- ¥ TE(2)
R198 ? Growing Season for . Fodder (year * 8,000€-02 * 8.000E-02 ? .- ¥ TE(3)
R198 7 Translocation Factor for Non-Leafy ' 1.000E-01 * 1.000E-01 > --- 3 TIVK)
R198 ¥ Translocation Factor for Leafy * 1.D00E+00 * 1.000E+00 ?* .- 3 TIV(R)
R198 * Translocation Factor for Fodder ¥ 1.000E+00 * 1.000E+00 3 --- I TIV(3)
R198 7 Dry Foliar Interception Fractfon for Leafy * 2.500E-01 * 2.500£-01 --- ! RORY(1)
R198 * Dry Foliar Interception Fraction for y ¥ 2.500E-01 * 2.500E-01 * --- ! RDRY(2)
R19B * Dry Foliar Interception Fraction for ler ? 2.500€-01 * 2.500£-01 * - ’ RORY(3)
R198 ? Wet Foliar Interception Fraction for Leafy * 2.500E-D1 * 2.500€-01 ? --- ! RMET(1)
R198 * Vet Foliar Interception Fraction for y ¥ 2.500E-01 ?* 2.500€-01 * .- * RWET(2)
R19B * Wet Foliar Interception Fraction for ler 3 2,500E-01 * 2.500E-01 * --- 5 RWET(3)
R198 * Weathering Removal Constant for Vege! | 3 2.000E+01 * 2,000€+01 .- 5 WLAN
3 1 3 3 1]
Ci4 3 C-12 concentration in water (g/cm**3) 3 not ugsed ? 2.000E-05 * .- > C12WTR
€14 ? C-12 concentration in contaminated soil (g/g) 3 not used * 3.000£-02 * --- ¥ £12¢z
C14 * Fraction of vegetation carbon from soil ’ not used * 2.D00E-02 ’ --- 3 CSOIL
C14 ? Fraction of vegetation carbon from af- 3 not used * 9.800E-01 * --- * CAIR
Cl4 7 C-14 evasion layer thickness in soil ' not used * 3.000€-01 * “ee 3 DMC
€14 ? C-14 evasion flux rate from sofl (1/s ! not used * 7.D00E-07 ? --- ' EVSN
€14 ? C-12 evasion flux rate from soil (1/s ! not used ? 1.000E-10 ? --- 7 REVSN
€14 ? Fraction of grain in beef cattle foed 3 not used ’ 8.000E-01 --- ! AVFG4
Ci4 * Fraction of grain in milk cow feed ’ not used * 2.000E-01 * --- * AVFGS
3 3 3 H 3
STOR * Storage times of contaminated foodstuf” (days): ? 3 ? !
STOR ?* Fruits, non-leafy vegetables, and gt 3 1.400E+01 ¥ 1,.400€+01 ? --- ? STOR_T(1)
STOR ? Leafy vegetables ¥ 1.000E+00 * 1.00QE+00 * - ? STOR_T(2)
STOR *  Milk ? 1.000€+00 * 1.000E+00 * --- ! STOR_T(3)
STOR * Meat and poultry 3 2.000E+01 ? 2,000E+01 ? oo ! STOR_T(4)
STOR *  Fish 3 7.000E+00 * 7.000E+00 * .- 3 STOR_T(5)
STOR *  Cruatacea and mol lusks 3 7.000E+00 * 7.000E+00 * --- 3 STOR_T(6)
STOR *  Well water ? 1.000E+00 * 1.000£+00 * .- ¥ STOR_T(7)
STOR * Surface water ? 1.000E+00 * 1.000E+00 * --- ! STOR_T(8)
STOR !  Livestock fodder ¥ 4.500€+01 * 4.500€+01 ? --- } STOR_T(9)
3 3 3 3 3
RO21 * Thickness of building foundation (m) * not used * 1.500€-01 3 --- ? FLOOR1
RO21 * Bulk density of building foundation ( “*3) > not ugsed ' 2.400E+00 ’ .- 3 DENSFL
R021 ? Total porosity of the cover material * not used ' 4.000E-01 * .-- 3 TPCY
RO21 * Total porosity of the building foundation } not used * 1.000E-01 ? veu * TPFL
-
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1RESRAD, version 6.4 T« Limit = 180 days 0872772009
Summsry : Calculation of Dose for 118-DR-1 Statistical Samples

14:40

File t C:\RESRAD_FANILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Site-Specific Parameter Sum
(I 3 1 User 3

Parameter
mxmmuuuuuluuumuummmmunumuuuumlm

CVP-2009-00010
Rev. 1

2

inued)

Used by RESRAD 3
I (1f different from user input) ? Mame
mummmumuummxmmmummx

Parameter

RO21 ° Volumetric water content of the cover material ! not used s --- 5 PH20CV
R021 7 Volumetric water content of the foundation 3 pot used °* 3 --- ? PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3 4 1
RO21 *  in cover material ¥ not used 3 --- ' DIFCV
RO21 *  in foundation materiat ¥ not used : --- ' DIFFL
RO21 *  in conteminated zone soil ’ not used ? : vee ! DIFCZ
RO21 ? Radon vertical dimension of mixing (m) ! not used * 3 --- b OHMIX
RO21 * Average building air exchange rate (1/hr) ! not used * 3 --- ' REXG
R021 * Meight of the building (room) (m) 3 not used ? L] .ve * HRM
RO21 * Building interior area factor * not uged ' v.wwcrwe ? --- * FAlL
RD21 ¥ Building depth below ground surface (m) ’ not used '-1.000E+00 * .- > DMFL
R0O21 * Emanating power of Rn-222 gas Y not used ! I “"IE-01 3 -ee 3 EMANA(1)
R021 3 Emanating power of Rn-220 gas ! not used ' JE-01 * --- ? EMANA(2)
3 3 3 3 )
TITL * Number of graphical time points 3 32 3 --- ) ove ' NPTS
nn L4 Hnuun number of integration polnts for dose ’ 1 ) [ 3 .-- ’ LmAx
aximum nuwber of integration points for r 4 1 -
iiiIﬂfli“lliil““H“HHH“!HlHltl“ﬂ““““ﬂﬂi“(llﬂllil l(ﬂil!llliiiiili”liiinlii“!lllHIHHHIlliili!lu

Summary of Pathway Selections

3 User Selection
IMHHWWWMNMRMMMMHMMWWK

1 -- external gamma active
2 -- inhalation (w/o rndon)’ active
3 -- plant ingestion b4 active
4 -- meat ingestion s active
5 -- milk ingestion ! active
é -- aquatic foods } active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon b suppressed
Fi 3

nd peak pathway doses suppressed
SRR R R e AR R RN Ra e naanaeitariisntnasitsatsisig
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ATTACHMENT 2

1RESRAD, Version 6.4 T« Limit = 180 dayw 08/27/2009 14:40 Page 8
Summary : Calculation of Dose for 118-DR-1 Stat{stical Samples
File s C:\RESRAD_FAM]LY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Contaminated Zone Dimensions tial Soil Concentrations, pCi/g
FARKARARMRRRRARKARARAARAKARA \KKARAKKRARKAR AAARKER
Area: 643.00 square meters Co-60 3.100£-01
Thickness: 3.00 meters Cs-137 5.650E-02
Cover Depth: 0.00 meters Ni-63 1.100E+02
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fract™ — -f Basic Dose Limit Recefved at Time (t)
RIOUGURARAR AR AR KRR AARRARAR UGAARARRRRAARARAARAR AN AR KA AXAKARA KRR

t (years): 0.000E+00 1.000E+00 3.000E |.000E+01 3.000€+07 1.000€+02 3.0006+02 1.000E+03
TOOSE(t): 3.294E+00 2.914E+00 2.28% |.031E+00 2.221€-01 7.220E-02 1.293E-02 5.560£-05
M(t): 2.196E-01 1.943E-01 1.526E 5.872E-02 1.4B1E-02 4.813E-03 8.622E-04 3.707E-06

OMaximum TDOSE(t): 3.294E+00 mrem/yr at t JOOE+0D years

CVP-2009-00010
Rev. 1

Attachment 2 Sheet No. 8 of 18
Date

Originator: S. W. Clark

_8/31/09
Chk'dBy__M.W.Perrott ____ Date _8/31/09
Calc. No. ___Q100D-CA-V0326 Rev.No. __Q

B-42
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Ta Limit = 180 days

ATTACHM] '2

08/27/2009 14:40 Page 9
summary ¢ Calculation of Dose for 118-DR-1 Statistical Samples
File $ C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

CVP-2009-00010

Rev. 1

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

oo

Ground

Radio- ARMARARARAKARARA
Nuclide mrem/yr fract.
RARAKAK KAXANAAAK AKAAAR
Co-60 3.016E+00 0.9157
Cs-137 1.149€-01 0.0349
Ni-63  0.000€+00 0,.0000
HIHH feitfetes f1448t
.Total 3.131£+00 0.9506
0

Water Independent Pathways (Inhalation excludes radon)
don

{nhalation Ra pl--* Meat
RAARARARAAARANAR  RARRRARKRIURRANA ~ RARARKAN i ARARARAKAARKRARK
mrem/yr fract. mrem/yr fract. wrem/yr ict.  mrem/yr fract.

ARRUUERAR ARARAR
2.056E-06 0.0000
5.457E-08 0.0000
2.095E-05 0.0000
frefefees tetfst
2.306E-D5 0.0000

ARARRAARA AANARR
0.000E+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0000
feeefefes f1ee14
0.000E+00 0.0000

RRUU ULAR
2.417€-C IE]
4.094E-0 012
1.150€-C 1349
fltitife 1111
1.433E-Gy v.J435

RRAARARAR RAKEAN
1 **7E-03 0.0003
I JE-04 0.0001
1.-.3E-03 0.0004
fefeesees tefift
2.895E-03 0.0009

Milk
RARRRARARKARARAKR
mrem/yr fract.
JARKRKALR HAKARK
2.627E-04 0.0001
1.962E-04 0.0001
1.326E-02 0.0040
fietfitet efefft
1.372E-02 0.0042

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

(-]

Water
Radio- RARARKAXKARKAAAR
Nuclide mrem/yr fract.
KARARKR MARARKAAR ARANAK
Co-60  0.000£+00 0.0000
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
fifteff fRfRff6ff fE60L1
Total  0.000E+0D 0.0000

As mrem/yr and Fraction of Total D--

Fish
ARARRRARAAAKRXRK
mrem/yr fract.
AARMARKAA KARKAK
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fEefffes ff644
0.000E+00 0.0000

Unter Dependent ays

HUWWW
mrem/yr fract.
RARKANUAR RAKAAK
0.000£+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
feefefies sefeet
0.000E+00 0.0000

0*sum of all water independent and dependent pathways.

lﬂlﬂ“ U
mrem/yr ..act,
ARARRARRR RAANKK
0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
tieeeee t14fif
0.000E+00 0.0000

B-43

© At t = 0.000E+00 years

Heat
RARKAARARURARRAK
mrem/yr fract.
ARAKAAREA KRARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifitftet tEf841
0.000E+00 0.0000

Attachment

Milk
RAMAKARARRIARA
mrem/yr fract,
ARKARMARR RARAAR
0.C00E+00 0.0000
0.000E+00 0.0000
0,000E+00 0,0000
fiefffef fRffif
0.C000E+00 0.0000

2

Originator: S, W. Clark

Chk'd By

Soil
ARARARARARRIAIK
mrem/yr fract,
KARAAKARA AKARAX
3.131€-04 0.000%
1.061E-04 0.0000
2.383€-03 0.0007
PHEEfNedt fELEEL
2.803€-03 0.0009

All Pathways*
HARKRARKARARARAR
arem/yr fract.
AARARARRR ARRAAR
3,042E+00 0.9236
1.196E-01 0,0363
1.321E-01 0.0401
fefiffee fi86f
3.294E+00 1.0000
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1RESRAD, Version 6.4 Te« Limit = 180 days 08/27/2009 14:40 Page 10
Surmery : Calculation of Dose for 118-DR-1 St “* tical Samples
File ¢ Cz\RESRAD_FAMILY\RESRAD\118-DR-1_ST. TICAL_DOSE .RAD

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

0 Vater ndent Pathuays (Inhalatfon excludes radon)

0 Ground Inhalation adon Plant Keat Hilk Soil
Radio- AARANAKKMAARRRAR ~ KARRKAAARRAAKKAR RARARARAL 1 ARARARARARRRAR  ARKARAANARNARARA  ARKKXREAAKUAUKAR
Nuclide mresm/yr fract. mrem/yr fract. r fract, mresyyr fract. smwem/yr fract. mrem/yr fresct. mrem/yr fract.
RARMARA KRAANAARA ARKAMR  REARKAAAA KHARRA AR A AXKARRRAR AARKAR  ARKARKAXA RARKAR ~AXAAKAKRA ARMARK ARKKEAKAK ANKAAR
Co-60 2.644E+00 0.9072 1.802E-06 0.0000 00 0.0000 2.119E-02 0.0073 1.005E-03 0.0003 2.303E-04 0.0001 2.74SE-04 0.0001
Cs-137 1,122E-01 0.0385 5.331E-08 0.0000 00 0.0000 &.000E-03 0.0014 3.086€-04 0.0001 1.917€-04 0.0001 1.036E-04 0.0000
Ni-63  0.000E+00 0.0000 2.079€-05 0.0000 00 0.0000 1.141E-01 0.0392 1.422€-03 0.0005 1.316E-02 0.0045 2.365E-03 0.0008
SEefees SERfefest f90400 1SSELL008 L8408 B SE0Rt (SROOS0C8 0980 SREAL0000 $90000 foitfeses (0000 SRER00000 (L0011t
Total  2.756E+00 0.9457 2.264E-05 0.0000 | . 1.393E-01 0.0478 2.735€-03 0.0009 1.358€-02 0.0047 2.743E-03 0.0009
0

Total Dose Contributions TPOSECi,p,t) for Individual Radionuclides (i) and Pathwsys (p)
As mres/yr end Fraction of Total Dose At t = 1.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- ARAKARAKAKRXKAAX AKRARARARRAR R RRAAUUUAAR  KAARAMARRMUAAAAA  AXIARARAGURARERR  IARARARARARMAAAR  RKAKRX
Muclide mrem/yr fract. mrem/yr fract. fyr fract. mreaz/yr fract. wrem/yr fract. mrem/yr fract. mren/yr fract.
RAAIARN RRARAKARR ARMMAA KREKRNMAR KUK A KARA JUUURAR  RAXKARAAR ARRARR RAKAAR  RIOURARAK AXARAR ~ ARARRAKAN ARKARK

Co-60  0.DODE+00 0.0000
Cs-137 0.000€+00 0.0000
Ni-63  0.000E+00 0.0000
feeeaet easeesent ge2e1t
Total 0.000E+00 0.0000

0*Sum of all water independent and dependent |

0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
feeeegeet 1eeett
0.000E+00 0.0000

0.vwuE+00 0.0000
0.000g+00 0.0000
0.000E+00 0.5000
reetepess teiet
{ iE+00 0.0000
lays.

0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
teeseeees (eadel
0.000E+00 0.0000

0.000€+00 0.0000
0.000E+00 0.0000
0.080E+00 0.0000
fIeeeeee 10814
0.000E+00 0.0000

0.000E+D0 0.00D0
0.000E+00 0.00D0
0.000E+00 0.0000
it eest 118111
0.000E+00 0.0000

2.666E+400 0.9149
1.168E-01 0.0401
1.311E-07 0.0450
eIty 1141
2.914E+00 1.0000
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1RESRAD, Verzion 6.4 Ta Limit = 180 days 08/27/2009 14:40 Page 11
summary : Calcutation of Dose for 118-DR-1 Statistical Samples
File 1 C:\RESRAD_FANILY\RESRAD\118-DR-1_STATISTICAL_DGSE.RAD

CVP-2009-00010

Rev. 1

Total Dose Contributions TDOSE(i,p,t) for Indis . Radionuclides (1) and Pathways (p)

As mrem/yr and Fraction of Total ( it t = 3.0006+00 years
Water independent Pathways (Iri ion excludes radon)
Grourxd Inhalation Radon Meat

Radio- AMARRARKRAARRRAR  AARARAAAKAKARAAK  XRKAXAARAKAARARX unwu UL AKKAKARRARANARRN
Nuclide mrem/yr fract. wmrem/yr fract. mres/yr fract. arem/yl t. mremyyr frect.
KRARKRA AMRAARAAR MAAAAA NARARRARA AKAKAR JUARNARAR KARAAR ARRXRAR) AR AURRARAR ARKAXR
Co-60 2.031E+00 0.8873 1,384E-06 0.0000 0.000E+00 0.0000 1.628E-Le v.JO71 7.721E-04 0.0003
Cs-137 1.071E-01 0.0468 5.087E-08 0 0000 0.000E+00 0.0000 3.816E-03 0.0017 2.944E-04 0.0001
Ni-63 0.000E+00 0.00C0 2.047E-05 0.0000 0.000E+00 0,0000 1.123E-01 0.0491 1.400E-03 0.0006
1111811 lllﬂlllt feefif fRER€R014 HHH freeeeefs (100460 fRR686C00 45000 fRM00000 $RE041
Total 2,138E+00 0.9341 2.190E-05 0.0000 0.000E+00 0.0000 1.324E-01 0.0579 2.466E-03 0.0011
0

(=N~}

Milk
KRARARRARRRARARR
mrem/yr fract,
ARANARRAR KARARA
1.769€-04 0.0001
1.829€-04 0.0001
1.296€-02 0.0057
frefteeee te94tt
1.332E-02 0.0058

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

As mrem/yr and Fraction of Total ©--- 4t t = 3.000E+00 years

0 \Wnter Dependent ays

0 Water Fish Radon Pl Meat
Radfo- ARKKARKAKARRAARE AKANAMAKAKIARRER HAKASKRAKAAKARKA  KKAAKAK) RAR  REIARKAXHEARKRARR
Nuclide mrem/yr fract. nprem/yr fract. mrem/yr fract. mres/yi Kct. mrem/yr fract.

RAMARAR ARAKKRARA AXKRAR  ARARAAARA KARRAR AARAMARAR XRARAR  ARARRRAI ARR  WUDAARKK AXARAA
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+( 1000 0.000£+00 0.0000
Cs-137 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000 0.00CE+( 000 0.000€+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0.000E+( 1000 0.000€+00 0.0000
fOOE06 CRfofefeq eofeds SfRRfq668 fE060€ SERQ04088 S88848 ERfE0C0E) A1 fEfRfEeee f1L011
Total 0.000E+00 0.0000 O.000£+00 0.0000 O0.0G0E+00 G.0000 ©.000C+ 1000 0.000E+00 G.0000
0¥*Sum of all water indepsndent and dependent pathways.

Attachment 2 Sheet No. 11 of 18

. Milk
ARRAARIUARARRAAR
mrem/yr fract.
ARARAKARA ARRAAR
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0,0000
SRR ERER EERR NS
0.000E+00 G.0000

Originator: S. W, Clark

Sofl
KARRARKARIAIAAER
mrem/yr frect.
ARARAURRE LIRRAR
2,108E-04 0.0001
9.888€-05 0.0000
2.328E-03 0.0010
teefefee teeffg
2.638E-03 0.0012

ALl Pathways*
ARUARRGINARARAR
mres/yr fract.
RARKARRRR KARARA
2.04BE+00 0.8949
| 115e-01 0.0487

1.290E-01 0.0564
fHeeeeedi (8844
2.289E+00 1.0000

Date _8/31/09

Chk'dBy _ M. W.Perrott

-8/31/09
Calc. No. __0100D-CA-V0326 Rev.No. _0Q
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1RESRAD, Version 6.4
Summary :
File

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

Ground
Radio- RARKAANKARAARRAR
Nuclide mrem/yr fract.
KIAARRK AKIUUAKARR FOLKIRA
Co-60 8.071E-01 0,7830
Cs-137 9 086E-02 0.0881
¥i-63 0.000E+00 0.0000
frefeee (e9004008 sHLL4t

Total Dose Contributions TDOSE({,p,t)

Totsl 8.979€-01 0.8711
0

0

0 Water
Redio-  ARAXARAMAXAXAKAR
Nuclide wmrem/yr fract.
RAARRAR ARNARRAAR ARARRA
Co-60 0.000E+00 0.0~

Cl-137 0. 000E+00 0 0
§-63  0.000E+00 0.0uwwu

[IH[“ fﬂ“““ fritgt

Total  0.000E+00 0.0000

0*sum of all water independent ard dependent

T« Limit = 180 days

Calculation of Dose for 118-DR-1 St
: C:\RESRAD_FAMILY\RESRAD\118-DR-1_S1

ATTACHMENT 2

08/27/2009 14:40 Page 12
tical Semples
TICAL_DOSE.RAD

As mren/yr and Fraction of Total Dose At t = 1.000£+01 years
Water lndependent Pathways (Inhalation excludes radon)

Inhalation
ARA
mrem/yr fract.
ARAAARAR KARAAA

5.501E-07 0.0000

l. 317E-08 0.0000
938E-05 0.0000

l“l“l” “H“
1.998E-05 0.00!

i

plant
mwun RARARAARARANAAARR
r fract. wrem/yr fract,
KA ARARAR  UUGARIUULR IR
00 0.0000 6.4686-03 0.0063
00 0.0000 3.239E-03 0.0031
00 0.0000 1.064E-01 0.1032
18 t1tees tefetaer 111444
00 0.0000 1.161E-01 0.1126

Heat

mrem/yr fract.
RAKRKARAR RARARA

0.0013

As oren/yr and Fraction of Total Dose At t = 1.000E+01 years

Fish
KRARAARKARARRAAR
mrem/yr fract.
ARARARRAR ARARAR
0.000E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000

fIegsergs tetat
0.000€+00 0.0000

URARIGUAAR
m fract.
UK RARRAR
00 0.0000
-00 0.0000
-00 0.0000
REEI R
00 0.0000
".

Water Oependent Pathways
adon Plant
ARARAAKARANARARR

arenyyr fract.
RARARRAAR REARARK
0.00064+00 0.0000
0 000E+00 0.0000

000£+00 0.0000
HHIHH i
0.000€+00 0.0000

B-46

Meat
mrem/yr fract.
AARRKAIA RARARA
0.000E+00 0.0000

-0.000E+00 0.0000

0.000E+00 0.0000
PIEEESE4E BE0L81
0.000E+00 0.0000

CVP-2009-00010
Rev. 1

Milk Soil
‘ ARRRARAUR UK AR
mrem/yr fract. mresyyr fract.
ARUGARRAA AR KOUUUUGRIKE  AXRAAR

7.031E-05 0.0001
1.552E-04 0.0002
1.227€-02 0.0119
fieefeeee feftsd
1.250€-02 0.0121

0.000E+00 0.0000
0.000E+00 0.0000
E+00 0.0000
HEEEiEel te8Les
0.000€400 0.0000

0. 000

for Individual Redionuclides (i) and Pathways (p)

nitk

KRIAARAKA
orenyyr fract,
ARARAARAR RAKAZA

8.379£-05 0.0Q01
8.392€-05 0.0001
2.205E-03 0.0021
feegeeees 11191t
2.373E-03 0.0023

All Pathways®*
ERRRKAKARAARANRA

mrem/yr fract.
RRARRIAR JOUKRA
8.140E-01 0.7897
9.459€-02 0.0918
1.222E-01 0.1186
freseeets £14144
1.031E+00 1.0000
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ATTACHMI 2

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 13
Summary : Calculation of Dose for 118-OR-1 Statistical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD

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
Water lndependant Pathways (Inhalutlon excludes radon)
Ground Inhalation Meat
Radio- ARMAKAKARARKRARA  KXARKRARAAXKARRA WNRMRRK Mﬂhll KUR  ARARAKARAARAARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nresVyr ct. mrem/yr fract.
ARKAARA ARAUAA RUARIA  WARKKARAR KIAKAR  KERANARAA AAARAA  XARRAMAK RAAR  AKARARARK ARANXA
Co-40 5.778E-02 0.2602 3.938E-08 0.0000 O0.000E+00 0.0000 6.831E-0 021 2.197E-05 0.0001
Cs-137 5.686E-02 0.2560 2.702E-08 0.0000 0.COOE+00 0.0000 2.027E-0 091 1.564E-04 0.0007
Ni-63 0.000E+00 0.0000 1.659£-05 0.0001 0.000E+00 0.0000 9.107E-0 101 1.135€-03 0.0051
fReffff PERSE80Es f00000 SOO50080 0D000 Ti0g3ief Sf€69f Q400411 it tterieeet 1844t
Total  1.166E-01 0.5162 1.666E-05 0.0001 0.000E+00 0.0000 9.354E-0 213  1.313E-03 0.0059
1]

oo

Total Dose Contributions TDOSE(,p,t) for Individuat Radionuclides (i) and
As mrem/yr and Fraction of Total D~ “t t = 3.000E+0! years
Water Dependent ays
Water Fish Radon Pl Meat
Radio- ARARARKARAKKOUR RRARAUUGIGAKRAR - SAKANARKKARAXAIAK  AXARAKAX KAR  RAJUGARNAARKEAR
Nuclide wmremyyr fract. mrea/yr fract. wrem/yr fract. wmrem/yr ct. mrem/yr fract.
ARKAMAR RKARRMKRARA ARKMNR RARRRNAAA RAARAA RUOUARKAR AARJK  RARKAAKX KRR RGRARRRAK AAAARR
Co-60 0,000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+0 000 0.000E+00 0.0000
Cs-137 0.000€+00 0.0000 0.000E+00 0.Q000 0.000E+00 0.0000 0.000E+0 000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+0C 0.0000 0.000E+0 000 0.000E+00 0.0000
pEfffes feteffets (30008 (00000080 SE0600 SRRQ00088 SR4064 LHEE0041 fif teetiteet {1464t
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+0v v.u000 0.0C0E+00 0.0000
0*Sum of all water independent and dependent pathuays.

oo

Attachment

CVP-2009-00010

Rev. 1

Pathways (p)

Milk
RAARRARAARARRARA
mrem/yr fract.
JARARIAAA AURARA
5.034E-06 0.0000
9.7138-05 0.0004
1.051€-02 0.0473
fefeeees f1ft4t
1.061E-02 0.0478

Pathways (p)

Nilk
ARKANARARJUARARA
mrem/yr fract.
ARARIRARK AXARRA
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
fEEEggeet ff4041
0.00DE+C0 0.0000

2

Originator: © “V Clark

Chk'd By __

(Soil

mrem/yr fract,
ARUKARIA REARAR
5.999€-06 0.0000
5.252E-05 0.0002

1.888€-03 0.0085
158830 T IRERERT
1.946E-03 0.0038

All Pathways*
RUGUGR AR KRAARKAR
meew/yr fract,
ARANARKAR ARARRA
5.828E-02 0.2624
5.919€-02 0.2665
1.046E-01 0.4711
feefefees f9484t
2.221E-01 1.0000

Sheet No. 13 of 18
Date _8/31/09

WN.Peroft  _ Date &31/09

Calc. No. O1MD-QA -V0326 Rev.No._0 _
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ATTACHMENT 2
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Summery : Calculation of Dose for 118-DR-1 St~*istical Samples

File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_§"

STICAL_DOSE.RAD

CVP-2009-00010

Rev. 1

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mreqyyr and Fraction of Total Dose At t = 1.000E+02 years
Water lndepctdent Pathuays (Inhalation exciudes rndan)

Ground
Radio- ARARAAKRARRAAARAR
Nuclide mrem/yr fract.
ARKAKRA AARKARNAK RAKRXK
Co-60 5.673E-06 0.0001
Cs-137 1.102€-02 0.1527
Ni-63  0.000E+00 0.0000
pEgteef SEee0088t PH6444
Total 1.103E-02 0.1528

_Inhalation
AAAAK

nnwum
vyr fract.
RARK RRKARA
veunE+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
[ER3SRA 3 I PR RIN
0.000€+00 0.0000

Total Dose Contributions TDOSE({,p,t)

oo

Water
Radio- ANRARKARRAAXARAR
Nuclide mrem/yr fract.
KRUURAR AARAAARAR AAAXAR
Co-60 0.000E+00 0.0000
Cs-137 0.000€+00 0.0000
Ni-63  0.000€+00 0.0000
feeeeet sEffeeges (15444
Total 0.000E+00 0.0000

Fish
AAARUARA AR
mrem/yr fract.
RRARARARK JOURARA
0.000E+00 0.0000
0.000e+00 0.0000
0.000e+00 0.0000
feeefstei (et
0.000E4+00 0.0000

Radon
RIOUARRARARR
/yr fract.
AARR JRRARA

E+000.0000
E+00 0.0000
E+00 0.0000
1] 111514
E+(00 0.0000

0*Sum of all water independent and dependent ju..may$.

Plant
RAR AR ARALIUO
mrem/yr fract.
ARARARAAR JUARAX
4.548€-08 0.0000
3.929e-04 0.0054
5.2856-02 0,7321
JRRRIRE IR
5.325-02 0,7375

numuumn
mren/yr fract.
2.158e-09 0.0000
3.0326-05 0.0004

6,585E-04 0.0091

fifeggee 141141
6.888£-04 0.0095

Milk
KARARKAKRARRRARR
mrem/yr  fract.
AKRARARRA RAARER

4.944€-10 0.0000
1 883E-05 0.0003

097€-03 0.0845
“(ﬂ““ 11514t
6.116E-03 0.0847

for Indfvidual Redionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

Water Dependent Pathways

Plant

mrew/yr fract.
AAARARRAR KIULIAR
0.000E+00 0.0000
0.000E+00 0.0000
0.009€+00 0,0000
tegieeer 11484
0.000E+00 0.0000

B-48

Meat
IOUGUUGARKALILAR
nrem/yr fract.
JOUGRERERK  RAKAAR
0.000E+00 0,0000
0 000E+00 0.0000

0.000E+0C §.0000
tEfeeteat lﬂﬂl
0.000E+00 0.0000

Attachment

Milk

ARKKAJAAARRKRRAR
mrem/yr  fract.
BAMAKKAR KARRAR
0.000E+00 0,0000
0 000€+00 0.0000

0.000E+00 0.0000
1EEsestee teeeft
0.000E+00 0.0000

Originator: _S. W. Clark
Chk'd By __ M. W. Perrott Date _8/31/09

Cale. No. ___0100D-CA-VQ326 Rev.

Soil

RAARAARAARANARKK
mrem/yr fract.
REAKAXARR LARK
5.892E-10 0.0000
1 018£-05 0.0001

.096E-03 0.0452
HH(HH 11111t
1.106€-03 0.0153

ALl Pathways*
ARAKIRARAR AIRIAK
mremyyr fract.
KERAMJARR ARAKAX
5.724€-06 0.0001
1.14BE-02 0.1589
6.071E-02 0.8410
teiegeen 4444
7.220€-02 1.0000

Sheet No. 14 of 18
Date _8/31/09
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Rev. 1
ATTACHME 2

1RESRAD, Version 6.4 T« Limft = 180 days 08/27/2009 14:40 15
summary : Calculation of Dose for 118-DR-1 Statistical Samples
File + C2\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD

Total Dose Contributions TDOSE({,p,t) for Indivim! Radionuclides (f) and Pathways (p)
As mrem/yr and Fraction of Total D t t = 3.000E+02 years

i} Water Independent Pathways {Inh on excludes readon)

0 Ground Inhalation Radon Pl Meat Ritk sofl
Radio- RARAMMARRMARAARR  RAARXAARKERMARNA  ARRAARAKNKRAARRR  KAKRKARA, RAR  ARNAKAAANARRARRR  ARKAKKRARARAKMAK  ARKARARNARRAARARR
Nuclide arem/yr fract. mrem/yr fract. srem/yr fract. mrem/yr ct. mrew/yr fract. mrem/yr fract. mrem/yr fract,
BAAKAAR ARARRNGAA ARJGAKA  ARAKRUUR AKRRAA  URURARRAR REARAR  JARARARR RARE ARAUARAR ARARAR  AAARARARA KAJRAA  KRXAKAAAA RRARRR
Co-60 2.009E-17 0.0000 1.3569€-23 0.0000 0.000E+00 0.0000 1.410E-1' 000 7.638£-271 0.0000 1.750€-21 0.0000 2.0B5E-21 0.0000
Cs-137 1.015€-04 0.0079 4.824E-11 0.0000 0.000E+00 0.0000 3.619E-0: 003 2.7926-07 0.0000 1.734E-07 0.0000 9.377€-08 0.0000
Ni-63 0.000€+00 0.0000 2.034E-06 0.0002 0,000E+00 0.0000 1.117E-0. 634 1.3916-04 0.0108 1.2886-03 0.0996 2.314E-04 0.0179
Seeeeft fEERR0Red RE€000 AfSOE0000 fOR000 (4009008 (90008 SEI80681 tre feefpstes IRRM80 PRASE0868 f€RR60 fCORRL850 18141
Totat  1.015€-04 0.0079 2.035E-06 0.0002 0.000E+00 0.0000 1.117E-0c u.w637 1.394€-04 0.0108 1.288-03 0.0996 2.3156-04 0.0179

0

Total Dose Contributions TPOSE(i,p,t) for Indivi4«! oadior-'‘des (f) and Pathways (p)
As mrem/yr and Fraction of Totat D t o= £402 years

0 Water Dependent .

0 Water Fish Radon Pi Meat Milk All Pathuays*
Radio- AAARMMARARARARAR  AEAKKAKKARKEKARN ~ARAAARKMAKARAARL  ARARRAXA R AKRARUAAXARARRAR  RAAMARARARAARARR  KRARAAMKRANAAKRK
Nuclide mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr . mrem/yr fract. mrem/yr fract. wrem/yr fract.
AR RARRMAKAR RAKRNA ARKAAKAAKR ARXAAN RRARAREMA RARAKA  KNARKRAR K KRRARAKAR ARJGUR  ARANAMARA ARAKAX ANARKKKAR RKAARA
Co-40 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0 0 0.000E+00 0.0000 0.000E+00 0,0000 2.026€-17 0.0000
tg-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0 0 0.0006+00 0.0000 0.000E+00 0.0000 1.0S7E-04 0.0082
Ni-63 0.000€+00 0.0000 0.000E+00 0,0000 0O.000E+00 0.0000 0.000E+0 0 0,000€+00 0.0000 0.000E+00 0.0000 1.283E-02 0.9918
feefees tRRR0eq8d fR0000 fRLRRR848 fQEf48 QSRQRS080 fR0808 HR0E0E41 § tRfefffff fRRR60 RESRS000¢ fH0648 fREP0060 fE2011
Total 0.0DDE+DO0 0.0000 0.0DOE+00 0.0000 0.000E+00 0.0000 0.000E+0 0 0.000€+00 0.0000 0.000€+00 0.0000 1.293E-02 1.0000

0*sum of all weter independent and dependent pathways.
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CVP-2009-00010

Rev. 1
ATTACHMENT 2
1RESRAD, Version 6.4 T Limit = 180 days 0872772009 14:40 Page 16
Sumnary : Calculation of Dose for 118-DR-1 § tical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_S TICAL_DOSE.RAD
Totel Dose Contributions TDOSECi,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrem/v~ snd fFraction of Total Dose At t = 1.000E+03 years
0 Water pendent Pathways (Inhalation excludes radon)
0 Ground {nhalation Plant Meat Milk Soil
Radio- ARKARKAARARAARKAA  AARARARMARAARRRA | muumu ARUURIARUUAAA  AARIORKIGRIUR  KAKICRERKRARRRAR  RARRKARKARAKAARK
Nuclide mrem/yr fract. wrem/yr fract. /yr frect. mrewyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
KRRRAAR AAKAJARAK AAAJUA  AAKARARAR RAARRK RAER AARRAA  AUUARAZAA AXAKAR  ARARAKARAR KARAAR AARARARAR JARRAR  AAAKARRAR KARRAA

Co-60  0.000E+00 0.0000
€s-137 7.613E-12 0.0000
Ni-63  0.000E+00 0.0000
tiffaee (eLefeets 1494414
Totat  7.613E-12 0.0000
0

0.000E+00 0.0000
3.617€-18 0.0000
8.819€-09 0.0002
feffeeeee fise1g
8.819E-09 0.0002

G.wuE+00 0.0000
£ ~"9E+00 0.0000
| JE+00 0.0000

(ieef 111441
{ )E+00 0.0000

0.000E+00 0.0000
2.714E-13 0.0000
4.B4A0E-05 0.8705
geeefefed fefitt
4.8406-05 0.8705

0.000E+00 0.0000
2 094E-14 0.0000
6.030E-07 0.0108
fEftees tHigit
6.030€-07 0.0108

0.000£+00 0.0000
1.300€E-14 0.0000
5.584E-06 0.1004
(Hitfetss t1te4d
5.584E-06 0.1004

Total Dose Contributions TDOSE(H,p,t) for Individual Radionuciides (i) and Pathuays (p)
As mrem/yr and fraction of Totel Dose At t = 1,000E+03 years
Water Dependent Pathways

oo

Water

Radia- #
Nuclide mremvyr fract,
ARJAKAR AAKARAKAR KMAAAR
Co-60  0.000E+00 0.0000
c: 137 0 0COE+00 0.0000
i~-63  0.000E+0D0 0.0000
lll“ll freeeeess 11e84f
Total  0.000E+00 0.0000

0*Sum of all weter indeperdent and dependent

Fish

mrem/yr fract.
AARRARRAR KAXAXA
0,000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
freifites et
0.000E+00 0.0000

Radon
ARRRARNANRK
vyr fract.
RAAR RARARK
£+00 0.0000
E+00 0.0000
E+00 0.0000
f11y fi1idt
IE+00 0.0000
ays.

Plant
RARRARARAXARAARR
mren/yr fract.
JARMIARRA RRARR

0.000€+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
EEiffitns (144
0.000€+00 0.0000
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Meat
JARURAXRARARAR
mrem/yr fract.
JUARURAR AKARRX
0.000£+00 0.0000
0,000€+00 0.0000
0.000€+00 0.0000
fHesgtses f1E41
0.000E+00 0.0000

Milk
AR RARARILRKRR
mrem/yr fract.
AAJIRARAR JOLRKRR
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
STHLEEeef £14844
0.000£+00 0.0000

0.000E+00 0.0000
7.031€-15 0.0000
1.003€E-06 0,0180
1313883131 “H”
1.003E-06 0.0180

All Pathuays®
ARRAMUMARARKAAR
mrem/yr fract.
JYTIVIVEVRIYITY
0.000£+00 0.0000
7.9256-12 0. 0000
5.580€-05 1.00
[§3883818 Hf“l
5.560€-05 1.0000

Attachment 2 Sheet No. 1§ of 18
Originator: S. W. Clark Date _8/31/09
Chk'd By M.W Perrott Date _8/31/09
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CVP-2009-00010

Rev. 1
ATTACHM] 2

1RESRAD, version 6.4 T« Limit = 180 days 08/27/2009 14:40 e 17
Summary : Calculation of Dose for 118-DR-1 Statisticsl Semples
File 5 C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Dose/Source Ratios Summed Over All ws

Perent and Progeny Principal Radionuclide Con ions Indicated

¢ Parent Product Thread DSR(j,t) At Time in (mrem/yr)/(pCi/g)

[$)) [¥)) Fraction  0,000E+00 1.000€+00 3.000E+00 1.000 ,000E+01 1.000E+02 3,000E+02 1.000E+03
KAAANARAAK RARARRARAEA KKARRAANA NANAKAARA ARAARAAARA ANAMAKAAR AREXX UUARRR ARAARARAR ARXRARXAR AKARARRRK
Co-60 Co-60 1.000E+00 9.813E+00 B8.401E+00 6.608E+00 2.626 L880E-01 1.846€E-05 6.537E-17 0.000€+00
0Cs-137+D Cs-137+D  1.000E+00 2.116E+00 2.067€+00 1.973E+00 1.674 ,048E+00 2.031E-01 1.871E-03 1.403E-10

ONi-63 Ni-63 1.000E+00 1.201E-03 1,192E-03 1.173E-03 1.111 ,S511E-046 5.520E-04 1.166E-04 5.055E-07
trfeefifdt CELEQQD000 C0R00000 fiiffiidt SA000008 SOE900400 fRC1L Peereeey fEE0 0808 (oAt LEet £4E0004¢
The DSR {ncludes contributions from associated (half-life 6 180 days, uswmters.

0

Single Radfonuclide Soil Guidelines G(i,t) ti/e
Basic Radiation Dose Limit = 1,500E+01 1 mw
ONuc{ide
(i) t= 0.000E+00  1.000E+00 3.000E+00 1.000E+01  3.000E+01 JOOE+02  3,000E+02  1.000£+03
KARABER ARRMAAKAR  KARARARRA ~ ARARAKKAR  AAARARARE  RAMKARAAX CRAMAAKE  RGARRARN  RAAMKULRK

Co-60 1.529E+00  1.744E+00 2.270E400 5.713E+00 7.979E+01 1246405 *1.132E+15 *1.132E+15
Cs-137 7.088E+00 °~ 7.256E+00 7.604E+00 B8.960E+00  1,432E+01 585E+01  8.018E+03  1.069€+11
Ni-63 1.249€+04  1.259E+04  1.279E+04 0E+04 T7E+04 T1BE+04  1.2B6E+05  2.968E+07

1.35 1.5
ififtit freeeeaet  effgtedgr  fffffef8f  ffRfRffff  fEfffieif Peeegie  ffefeifit  fefffifit
*At specific activity Limit

0
Summed Dose/Source Ratias DSR(,t) in (mresvyr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionucl ide scil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin OSR(#,tmin) G(,tmin) DSR({,tmax) tmax)
(i) (pCi/g) (years) (pCi/g) i/9)
ARARANR MAKARAKAR RARARARKKARKAXUR AKKRARAKE AAAAXKRAN  XXAKKIKXK RRAKA
Co-80 3.100E-01 0.000E+00 9.813e+00 1.529E+00 9.813E+00 PE400
Cs-137 5.650E-02 0.000E+00 2.116E+00 7.088E+00 2.116E+00 :.uoBE+00
Ni-63  1.100E+02 0.000E+00 1.201E-03 1.249E+04 1.201E-03 “ “’PE+04
fIffees ESeR0fet toteteeftaeess fefeeease AffSR0000 fHFLDFD1¢ f1if1

Atankmant 2 Sheet No. 17 of 18
O r S.W. Clark Date _8/31/09
Ct _MW.Perrot ____ Date _8/31

lo.___0100D-CA-V0326 Rev. No. _ 0

B-51




CVP-2008-00010
Rev. 1

ATTACHMENT 2
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 18
Summary : Calcutation of Dose for 118-DR-1 $“-““nmtical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_8 STICAL_DOSE.RAD

Individu-' “uclide Dose Sumned Over All Pathways
Perent ilide end Brench Fraction Indicated
OMuclice Parent  THF(i) DOSE(j,t), mrem/yr
[9)) ) t= 0.000€+00 1.0 00 3.000E400 1.000E+01 3.000€+01 1,000E+02 3.000E+02 1.000E+03
AKRUUA RAIAKRR ARARRRARR RMARKRARAA ARAnmankh AXARKAAAR AKKRRRARA RINARARARA KAREARKAA RRARAARAR KAKREEARR
Lo-60 Co-60 1.000E+00 3.042E400 2.666F ™" 2.048E+00 8.140E-01 $.828E-02 5.726E-05 2.026E-17 0.000£+00

0Ccs-137 Cs-137 1.000E+00 1.196E-01 1,168t 1.115E-01 9.459E-02 5.919£-02 1.148E-02 1.057E-04 7.925E-12
ONi-63  M{-63  1,000E+00 1.321E-01 1.3111 1.290E-01 1.222E-01 1.046E-01 6,071E-02 1.283E-02 5.560E-05
fRefees fRf868f ff0Lififs feEeeeet feef grefasaes CORRCREEE (RRLRC006 SERSCEO0C SOR06F008 CRftfitot
THF(§) s the thread fraction of the parent Iwx.:de.
Individua Lide Soil Concentration
Parent Nuclius wmid Branch Fraction Indfcated
ONuclide Parent THF(i) s¢i,t), pCi/e
[4}] (i) t= 0.000E+00 1.00( 3.00DE+00 1.000E+01 3.000€+01 1.000E+02 3,000£+02 1.000E+03
ARARRAK KARUARK BAXRAAAXA ARRARRRAR HANRN RARARAAAR WRRARAARE AKIAAKIAR ARRARAKAR KAAMAARAR KAARAAKEA

Co-60 Co-60 1.000E+00 3.100E-0Y 2.717e-v1 2.087E-01 B.295€-02 5.939€-03 5.833E-07 2.065€-18 0.000E+00
0Cs-137 Cs-137 1.000E+00 5.650E-02 5.519~ " 5.266E-02 4.470E-02 2.797E-02 5.422E-03 4.994E-05 3.745E-12
ONi-63 Ni-63 1.000E+00 1.100€E+02 1.091 1.0756+402 1.018E+02 8.712E+01 5,056E+01 1.068E+01 4.630€-02
fefees fffg808 SEU8M08¢44 [RR33 4R EERRREEI FRERSLEED ERSS00080 PORSReR08 CROS0000d O000000f fHEQ02061
THF(i) is the thread fraction of the parent de.

ORESCALC.EXE execution time = 3.57 seconds
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CVP-2008-00010

Rev. 1
ATTACHME 3
1RESRAD, version 6.4 Ta Limit = 180 days 08/27/2009 14:40 Page 1
Intrisk : Calculetion of Dose for 118-0R-1 Statisticat Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR~1_STATISTICAL_DOSE.RAD
Table of Contents
KRRKARRARKAARARAR
Part I11: Intake Quantities and Health Risk Factors
AR e ARt a RN R AR tatasinaseitRnatsnzisadtisati]

Carcer Risk Slope FACTOLS ceuiacvicrracninsntnsnnatanennen 2
fRisk Slope and ETFG for the Ground Pathway .......ccieee .. 3
Amount of Intake Quantities and Excess Cancer Risks

Time= 0.000E+00 ........coovncnccrnanccsarrseonaanan 4

Times 1.000E4+00 ...oouvvirncnsacsnsnnssnsorsias -]

Time= 3,000E400 ........cvcrveenencnncncnesnsan 8

Time= 1.000E+#01 ....iovveivnnrenrosercinacsrion 10

Time= 3.000E+01 ... .o .ot iiineiiireeanns 12

Time= 1.000E#02 ...oviriiinnriiniirinrnannanes 14

Time= 3.000E402 ......c.covevvncecnrecesannnnnnos . 16

Times 1.000E+03 .......ccouveconnncnarona cearsasinna 18
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1RESRAD, Version 6.4
Intrisk : Calculation of Doge for 1°

File

Menu
nmmmmummumnmm

sf-1
sf-1
sf-1
sf-1

. vh = -r?-u-q
VLW WWWW NRNN

nounn

2225
:

WWWW

3

- M e M Mmoo W WM MMM WM MMM W

T« Limit = *°* “ays

: C:\RESRAD_FAMILY\RESRAD\f4o-vn-1_S

Cancer

ATTACHMENT 3

08/27/2009 14:40 Page

1 §*~*istical Samples

STICAL_DOSE .RAD

3 ¢lope Factors Summary Table

Risk viD

Par.

Ground external radiation s
Co-60

Cs-137+0

Ni-63

Inhalation, slope factors, 1/(pCi):
Co-60

Cs-1374D

N{-63

'Y

Food ingestion, slope factors, 1/(pCi):

Co-60
Cs-137+0
Ni-&3

Water ingestion, slope factors, 1/¢
Co-60

Cs-137+D

Ni-63

Soil ingestion, slope factors, 1
Co-60

Cs-1374D

Ni-63

-

[SERE8R 413181800 003800030101 000000048!
*Base Case means Defeult.Lib w/o Associate hu..l/de contributions.

: HEAST 2001 Morbidity

umuummnummmmummuummmmm
BCuvuin, 1/yr per (pCi/g): *

L I )

3

1.24£-05
2.55€-06
0.00€+00

«58E-11
-19€-1
LTTE-1

el ]
N =

2.23E-11
3.74E-11
9.51E-13

1.57e-11
3.04E-11
6.70E-13

4.03E-11
4,33e-11
1.79€-12
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Rev. 1
!  Base 3 Parnmeter
3 Cage* ¥
Ll
3
1 1.24E-05 1 SLPF¢ 1,1)
3 5.32E-10  SLPF( 2,1)
! 0.00E+00 ?! SLPF{ 3,1
3 3
3 3 -
3 3,58E-11 2 SLPF(¢ 1,2)
P 1,196-11 3 SLPF( 2,2)
? 5.778-12 3 SLPF( 3,2)
3 3
3 3
3 2.236-11 % SLPF¢ 1,3)
3 3.74E-11 3 SLPK( 2,3)
7 9.51E-13 * SLPF( 3,3)
3 3
3 3
¥ 1.57E-11 3 SLPF( 1,4)
3 3.04E-11 ¥ SLPF( 2,4)
3 6.70E-13 ¥ SLPF( 3,4)
3 3
3 3
? 4.03E-11 2 SLPF¢ 1,5)
' 4.33e-11 * SLPFC 2,5)
3 1,796-12 * SLPF¢ 3,5)
1
.
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CVP-2009-00010
Rev. 1

ATTACHM] '3

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 3
Intrisk : Calculation of Dase for 118-DR-1 Statistical Semples B
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Risk Slope and Envirormentsl Transport Factors for Ground Pathway

ONuclide Slope(i)* ETFG(i,t) At Time in Years ensionless)

(i) t= 0.000E+00 1.000E+Q0 3.000E+00 1,000E+01 3.00( 1.000E+02 3.000E+02 1,000E+03
KERAKHA AAARKAMRA  RARARRAAR RRAANRKAR  KARRARAN RAAARAKAR  KARAJ ARAARAKARA  RARKNARRA  AAAKARANN
Ba-137m 2.690E-06 5.958E-01 5.958E-01 5.958E-01 5.958E-01 5.95¢ 5.958E-01 5.958€-01 5.958E-01
Co-40 1.240E-05 5.999€-01 5.999€-01 5.999E-01 5.999E-01 5.99¢ 5.999E-01 5.999€-01 5.999€-01
Cs-137 S5.320E-10 6.150E-01 6.150E-01 6.150E-01 6.150E-01 6.15( 6.150E-01 6.150E-01 6.150E-01
Ni-63 0.000E+00  0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.00( 0.000E+00 0.DOCE+00 0,000E+00

tifffet  fregtfeet  iffffSfif PRRRME66f RERSORE8f ERECSEf8f ff1f1 feeeeeet fifififdf feffiifi
* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplicu..w by ETFG(i,t) comverts to site conditions.
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CVP-2009-00010
Rev. 1

ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page &
lntnek : Calculation of Dose for 118-DR-1 § stical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_§ STICAL_DOSE.RAD

Amount of Intake Quantities QINT({,p,t) for Individual Radiomuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years

Water Dependent Pathways

Water Independent Pathways (lrhul"’ 2 /o radon)
Radio~  ARAKARANARARRAAXANAR mlmm

Nuclide Inhalation Plant k Soil Water Fish Plant

HRARARN  AAXAARAUR AAARARKAKR uumm 1Y) UL AUKKARAAR NARKAAKARA RAKAKARAAR AXARARNARK
Co-60 9.387E-03 8.986E+02 4.263E+01 § E+00 1.164E+01 0.000E+00 0.000E+00 0.000E+00
Cs-137 1 711E 03 B 189€+01 6 317E+00 ! EOOO Z 122E000 0.000E+00 0.00CE+00 0 000E+00

Ni-63 E+00 1.993E+05

* Sum of all ingestfon pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

E+03 131€+03 0.000E+00 0,000E+00 0.000E+D0 0.0O0E 2.289€+05
frege1e Iiﬂ!lllﬁ [3ER3R100 4! “lll!l”l Hlil”“l H!HHH! CERRUESee] SRSQqqqeqt SRgaseqqed CRLCOQq00f SOSOSCILLL CH09040041

and Fractf-- -f Total Risk at t= 0.000E+00 years

0 Water zpendent Pathways (Inhalation excludes radon)

0 Ground Inhalstion plant Meat Mitk
Radio- ARAARRAKANARKAAN  KXEAXKARARAAXRAR URKKRAARARIA  RAGAARAMAARMRARK  RRXRAKAKKARRIRNK
Nuclide risk fract. risk fract. sk fract. risk - fract. risk  fract.

ARRAKAR ARARKARARR ARKARR  AKAAARKAR KARAAX ARXRARRAR  KAARAK
Co-60 1.724E-05 0.6829 2.512E-12 0.0000 ..~,3E-07 0.0059 7.106E-09 0.0003
Cs-137 1 B846E-06 0.0731 4.385E-13 0.0000 ¢ "~9E-08 0.0026 5.091E-09 0.0002
Ni-63 OCOE+00 0.0000 5.143E-10 0.0000 !  1E-06 0.2009 &.319E-08 0.0025
fitifit iii“ll[t frefes fRE1I9918 IPRIM8 BAE00 110088 PORESUE4f fRE860
Total  1.908E-05 0.7561 5.172E-10 0.0000 ....7€-06 0.2095 7.538€-08 0.0030
0

Excess Cancer Rfsks CMRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

RARAARRAK ARKAAA
1.628E-09 0.0001
3.162E-09 0.0001
5.850€-07 0.0232
fReeeests £56114
5.898E-07 0.0234

and Fraction of Total Risk at t= 0.000E+00 years

Water Dependent Pathways

Yater Fish Plant Neat
Radio~ AKAKAKARAKARKANA KAAKAKKAXAARARAR RNOUARARARAR  ARARAIAKARXARAKA
Nuclide risk fract. risk fract. isk fraect. risk  fract.
ARRKAAR JUOUAKRRIA ARAKAN  AXKARJARA KIUAKA JAR OOURR  ARRARAARA ARAAKR
Co-60 0.000E+00 0.0000 0.000£+00 0.0000 0E+00 0.0000 0.000E+00 0.0000
l:s 137 0 DODEH)IJ 0.0000 0.000E+00 0.0000 DE+00 0.0000 0.000€E+00 0.0000

000€+00 0.0000 0.000£+00 0.0000 0E+00 0.0000 0©.000E+00 0,0000

i-63
HIH“ lli”ll” feEfes pefrisits f1e44t P fgedy feueieie 1ee14
Total  0.000E+00 0.0000 0.000E+00 0.0000 ....DE+00 0.0000 0.000€+00 0.0000

** Sum of water fndependent ground, inhalation, plant, meat, milk, sofl
and water dependent water, fish, plant, meat, milk pethuays

Mtk
AAARAKARARRARAAR
risk  fract.
KAMAARARN AKAMAA
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
fEpELeees effeit
0.000E+00 0.0000

URRRUAARRRAA ARKRARAARRAKAARARKARAKARKASIEA KA RRARARKARRKUARKKRARK
Meat Milk
ARERRAAIUGL KRARRARNAR KKK BXMAR
0.000E+00 0.000E+00 9.626E+02
0 ODOE+00 0.000E+00 9,425E+01

E+00 0.000E+00

3.507-09 0.0001
‘l 979€-09 0.0001

1.979€-07 0.0078
fHiiisees (11411
2.033E-07 0.0081

ALL Pathways**
ARARRRARARIARARK

risk fract.
RRMRARRAA AJUAAR
1.740E-05 0.6894
1.922E-06 0.0762
5.9186-06 0.2345
IR RER MR EEE
2.524E-05 1.0000
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ATTACHMENT 3

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Pege 5

Intrisk : Calculation of Dose for 118-DR-1 Statistical Samples

File : C2\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Total Excess Cancer Risk CHNRS(i,p,t)*** for Initfatly ent Radionuclides (i) end Pathways (p)
and Fraction of Total Risk at 00E+00 years

0 Water I[ndependent Pathways (Inh: | excludes radon)

0 Ground Inhalation Radon Plar Neat Milk Soit
. Radio- ARKARKARRAMAANAA ~ AAKARKRAARAAMAAN ~ AARAAKAAAKAAAAKR  ANAKARRAD R NAARRARARERAOR  RARUKRRAARRRAKER

Nuclide risk  fract. rigk  fract. risk  fract. risk . risk fract. risk fract. risk fract.

KRR ORI ARAIIA  RAUURRAR AAKAKA AARRRARIR AUOIAKR UG A ROUKARRL JOUGR MOURA JUURA  KRARARKRA

Co-60 1.724E-05 0.6829 2.512E-12 0.0000 0.000E+00 0.0000 1.498E-0i 9 7.106€-09 0.0003 1.628E-09 0.0001 3.507€-09 0.000%

Cs-137 1.844E-06 0.0731 4.385E-13 0.0000 0.000€+00 0.0000 6.599E-05 v.wueh 5.091E-09 0.0002 3.162E-09 0.0001 1.979E-09 0.000%

Ni-63 0.000E+00 0.0000 5.143E-10 0.0000 0.000E+Q0 0.0000 5.071E-0¢ ~ 2009 &.319£-08 0.0025 S.850E-07 0.0252 1.979€-07 0.0078
. fEffied fEAEE5000 PEOCES RSRS6060 fO6086 QEOO00000 SRO00E SOEO00081 (1tEd ff0880108 Il““ 1eEeaeees 100098 (R0400048 S48

Totat  1.908€-05 0.7561 5.172€-10 0.0000 0.000£+00 0.0000 5.287€-046 v.2095 7.538€-08 0.0030 §.898E-07 0.0234 2.033€-07 0.0081

0

Total Excess Cancer Risk CNRS(i,p,t)*™* for Initislly Existent Redionuciides (i) and Pathways (p)
and Fraction of Total Risk at tw 0.000E+00 years
Water Dependent Pathways
Vater Fish Radon Plant Meat Nilk All pathways
Radio- AMMAARAARANIARAR  ANUOUAARARKIAR  JUUAUUKKIAGUOUR  ARKARKAAUUMARAR  RARMUGGACCUKARAR  KARKRKIOUUUUUGUU IO JUCKCR RARKANA
Nuclide risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract. risk frect.

AKAANAR ARAARAAKR JUUGARR  RUUUULKKR KAKAKA  KERAKKAAN AUGUAK  AARARMARS " D0 ARG UK JARKAGUUL JARKAK  KARRRANAR ARAKAX
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+O( 1000 0.000£+00 0.0000 0.000E+00 0.0000 1.740E-05 0.689%
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0 00QE+0C 0.0000 0.000E+0( 000 0.000E+00 0.0C00 0.000E+00 0.0000 1.922E-06 0.0762
Ni-63  0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+Q( 1000 0.000E+00 0,0000 0,000€E+00 0.0000 S.918E-06 0.2345
fReLoed PEOQQ0008 S00000 OSSR 6040 O0000 Q0000000 f00000 1OfL8884! E00 TRSRSQL0S 00000 SRSOSReet SO6000 fLfO04000 fO8848
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+D0 0.0000 0.000E+O( 000 0.000E+00 0.0000 0.000E+00 0.0000 2.524E-05 1.0000

**FENRSI(i,p,t) includes contribution from decay daughter radionuclides
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1RESRAD, Version 6.4
Intrisk : Calculation of

CVP-2009-00010
Rev. 1

ATTACHM] T3

T« Limit = 180 days 08/27/2009 14:40 Page 7
Dose for 118-DR-1 Statistical Samples

File : C:\RESRAD_FAMILY\RESRAD\118-0R-1_STATISTICAL_DOSE.RAD

Total Excess Cancer Risk CNRS¢i,p,t)** for Initially Existent Radionuclides (i) and Pathways (p)

0

Ground

Radio-  ARRARKAXKAARKARAR
Nuclide risk fract.
EARRMAR RARKAKMAA ARRAAR
Co-60 1.511E-05 0.6569
c; 137 1.803E-06 0.0784

i-63 .000E+00 0.0000
HHH! fIegfsees fER4E4
Totsl  1.691E-05 0.7353
0

and Fraction of Total Risk at t= 1,000E+00 years
Water [ndependent Pathuways (lnhalation excludes radon)

Inhalation Radon Plent Meat Milk Sail
JAKARRARDUAAR - RAAARAAARMAARARR  RAXKARANKAAKKXRAA  REAARMARKAARINAR ARRRMKARARRARAR
risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.
AARUR  MARKRRIAR ANRAAR  AAARARKAR REARNA  RXRAKKAAA J ARUARKGAR UL ARRIUCRAR ARJIUAR

A
2.202€-12 0.0000 0.000E+00 0.0000 1.313E-07 0.0057 6.22BE-09 0.0003 1.427€-09 0.0001 3.074E-09 0.0001
4.285E-13 0.0000 0.000€+00 0.0000 6 446E-08 0.0028 6 973E-09 0.0002 3.089€-09 0.0001 1.933E-09 0.0001
5.103E-10 0.0000 0.000E+00 0.0000 5.032E-06 0.2188 6.270E-08 0.0027 5.805€-07 0.0252 1.963E-07 0.0085
fereesees fR0008 PPORRLESE SRR800 CRO00000 (D0000 DQGOCOQ06 feffff 00888 PRRRRE HAREE0L04 H!Hl
S.

5.129€-10 0.0000 0.000E+00 0.0000 5.228E-06 0.2273 7.390£-08 0.0032 850£-07 0.0254 2.013E-07 0.0088

Total Excess Cancer Risk CNRS(j,p,t)*** for Initially Existent Radionuctides (i) and Pathways (p)

Water
Radio- AKKARAARAAAKAAAR
Muclide risk fract.
RRAANAN ARARANAR HARARR
Co-60  0.000E+00 0.0000
cs-137 0.000E+00 0.0000
Ni-63  0.DOCE+00 0.0000
feefset feeeeees teefit
Totsl  0,000£400 0.0000

*#*CHRSI(i,p,t) includes

and Fraction of Total Risk at t= 1.000E+00 years

Water Dependent P ays

Fish Radon pla - Meat Milk All pathways
RRAARARBARKAARAR  REXAMUARKARARAAR  KARAARRA RAAR RAKARARKUUGRRE - KAKARURARAARIARR  KARARAARAKRARKAR
rick  fract. risk  fract. risk . act. risk  fract. risk fract. risk  fract.
ARRRAAAAAR RARARA  AAMIAAK ARAMAN  AARARARAR RRARAR AAKAARANA JIRAKA ARIURARAR RARAAA  AAKAMIMAR RKKAARK

0.000E+00 0.0000 0.000E+(0 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 1.525E-05 0.6630
0.000E+00 0.0000 0.000E+O0 0.0000 0.000€+0" ~ 0000 0.00CE+00 0.0000 0.C0DE+00 0.0000 1.878€-06 O. 0816
0.000E+00 0.0000 0.D00E+00 0.0000 O0.000E+0« 0000 0.000E+0Q 0.0000 0.000E+00 0.0000 5.872€-06 0.255

feeeifids eoeeff ffERef8ed 0gf90 REQ08e, A06f RORO00€C OR004 PetfRff€f SE66F ffEE6M0¢¢ f“!“
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 2.300£-05 1.0000

contribution from decay daughter radionuclides
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File

Radio-
Nuclide
KANARAR
Co-60
cs-137
Ni-63
e

* Sum of all {ngestion pathways, i.e. water i

CVP-2009-00010

Rev. 1

ATTACHMENT 3

version 6.4 T« Limit = 180 days 08/27/2009 14:40 Pege 8
: Calculation of Dose for 118-DR-1 Statistical Samples
¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Amount of I[ntake Quantities QINT(i,p,t) for Individusl Raedionuclides (i) and Pathuweys (p)
As pCi/yr at t=z 3.000E+00 years

Water Independent Pathways (Inhalation w/o radon Water Dependent Pathways

mmuuuuumwnmwnmmxmmuntw KRR KA KA RARARARR KA wuumlmuummm Total
Inhalation Plant Meat Milk Sofil Water Fish pPlant Milk Ingestion*
KARAKGUUUR ARRARRARIA AJXARKKKAN MUOURAKKAR KAXBRARAKR ARRARANAKR ARARKKARR HARKANAKAR mzwm RRARAKAARR AANXAARKRR
6.320E-03 6.051E+02 2.870E+01 6.577E+00 7.838E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 6.482E+02
1.595E-03 7.6336+01 5.889€+00 3.458E+00 1.978E+00 0.C00E+00 0,000E+00 0 COOE+00 0 000E+00 0,000€+00 8.7&5!401
3.254E400 1.947E+05 2.426E+03 2.246E+D4 4.035E+03 0.00CE+00 0.000E+00 0,.000E+00 0.000E+00 0.000E+00 2.236E+05
feepeffees fARefseade fHE0f10818 HHHHH fROeesedns fRQRReats SRAO00C0E SOOQfasest SAOR0000es SO0 0e000d CAOREQA0E]
t plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathways

Radio-

cs-137
Ni-63
tHititg
Total

Redio-
Nuclide
ARARRAR
Co-60
Cs-137
Ni-63
388808
Total

Excess Cancer Risks CNRS({i,p,t) for Individual Radionuclides (i) and Pathuays (p)
snd Fraction of Total Risk at t= 3,000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Plant Keat Milk Soil

ARARIOURKARARIE  KAXRKKREARARAIAA  RAMMAAKARAARRARE  KAKRIMERAKARARAR ~ RAMUAKARMKAKRARA ~ AXIARAAKKARKAKAR
risk fract. risk fract. risk  fract. risk fract. risk  fract. risk fract.
RUKRAR RGO RAXARKARA ARRRAR  ACRRAAR ARAKAR AAKARARAR RXXMAA RIUKARAK RXRAAA  AARARKAAK AXAXRK
1.161€-05 0.6017 1.691€-12 0.0000 1.009€-07 0.0052 4.785E-09 0.0002 1.096E-09 0.0007 2.341E-09 0.0001
1 721E-06 0.0892 4.088E-13 0.0000 6.151E-08 0.0032 4.745E-09 0.0002 2.947E-09 0.0002 1.845E-09 0.0001
0.000+00 0.0000 5.024E-10 0.0000 4.955E-06 0.2569 6.173E-08 0.0032 5.715E-07 0.0296 1.933E-07 0.0100
fefefeees (AR08 HEORS000f fO4000 PRRR0f008 £E0600 SOSRO4008 0004 QORRR0080 CE004F fOQ000008 fEE50H
1.333€-05 0.5909 5.045E-10 0.0000 5.117E-06 0.2653 7.126E-08 0.0037 5.756E-07 0.0298 1.975E-07 0.0102

Excess Cancer Risks CNRS(i, = ¢ for Individual Radfonuclides (i) and Pathways (p)
and Fract f Total Risk at t= 3,000E+Q00 years

Water Dependent Pathways

Water Fish Plant Meat Mitk AlL Pathways**
ARKMABKARMARARAR  AERIARRRRARAMARA  UOUARARAARRARAR  ARAKKURRRAREARA  AMAKRARAAREAZARR ARARKARRAZRRAKK
risk fract. rigsk  fract. -isk fract. risk fract. risk  fract. risk  fract.

AANARRAAN ANARAR AAARKARAR AAWARA RUARK ARRAAR  KUKRKRARA RRARKA KRKAKKAAR AKARKR RARAKAMAK RAAAAR
0.000£+00 0.0000 0.000E+00 0.0000 u.wwDE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.172E-05 0.6074
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0O.000£+00 0.0000 0.000E+00 0.0000 1.792E-06 0.0929
0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.00C£+00 0.0000 5.782E-06 0.2997
frygeeies eff08f fRERO00% fE0000 QCRO00088 SCLOM0 QORR0000f f66808 QROR00000 80000 Qf0iSf00f fE001H
0.000E+0C 0,.0000 0.0C00E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 1.929E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
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Dose for 118-DR-1 Statistical Samples

File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Total Exceee Cancer Risk CNRS(i,p,t)*** for Initially itent Radionuciides (i) and Pathusys (p)

Ground
Radio- ARRKARARARAAAAAR
Nuclide risk fract.
KERARKA AKARRRIAR RARKAR
Co-60 1.161E-05 0.6017
Cs-137 1.721E-06 0.0892
Ni-63  0.000E+00 0.0000
111411 mmm 1838811
Total  1.333€-05 0.46909

and fraction of Total Risk at i- ..000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Plant Meat Nilk Soil
KUKARAAARURARKR mmummu ARUURAR AR ROGCARARAIRAR AR ARRARIUUORREAZK  AARALARARRANAAAA
risk fract. _risk  fract, rigsk fract. risk fract. risk fract. risk frect.

MOANIRAR AARARR  ARAARAAAR ARARAR  AAKAXRARA AUAANA - KEAARKKAR ARARAXN ~KARKARARAA RAAAAR  KKAKAAAAA KRARAK
1.691€-12 0.0000 0.000€+00 0.0000 1.009€-07 0.0052 4.7856-09 0.0002 1.095E-09 0.0001 2.341E-09 0.0001
4.088E-13 0.0000 0 O0OE+00 0.0000 6.151E-08 0.0032 4.745E-09 0.0002 2.947E-09 0.0002 1.845E-09 0.0001
5.024E-10 0.0000 0.0006+00 0.0000 4.955€-06 ~ “569 6.173E-08 0.0032 5.715E-07 0.0296 1.933£-07 0.0100
freffeges g1gget HHHIH (EILs teIesess f11 PeRfesy 40088 fR8600048 S9f000 feffL0000 1181011
5.045E-10 0.0000 0.000€+00 0.0000 5.117E-06 v.c653 7.126E-08 0.0037 5.756E-07 0.0298 1.975E-07 0.0102

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially stent Radionuclides (i) and Pathways (p)

Water
Radio- AAKAAMARKAAKARA
Nuclide risk fract.
ARKAS AR AKAKAR
Co-60 0.000£+00 0.0000
Cs-137 0.000E+00 0.0000
Wi-43 0.000£+00 0.0000
frefees fAgeeaedi ifiitd
Total  0,000E+00 0.0000

weaCNRSI(T,p,t) includes

and Fraction of Total Risk at .- -.000€+00 years

tater Dependent Pathways

Fish Radon Plant Meat Mitk ALl pathways

ARKUUAARRRNAKIE  RUOARRKGARISAR  KRUURRARKRRARRAAN  KRRAGGARIRRARR  AARRRAXAOUUUAR  AARRAIRARARANAAR

risk  frict. risk fract. risk fract, risk frect. risk fract. risk frect.
ARARRARAR JUIAAKA  RARUUURAR ARRKAA - ARRARMARA ARARAR  ARKAKMAAR ARAARA  KANAKAKAR RAXAKR  KAAKARAAR MARAAR
0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0,0006+00 0.0000 O0,.000E+0Q0 0.0000 1.172€-05 0.6074
0.0C0E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0,0006+00 0.0000 0.000E+0C 0.0000 1.792E-06 0.0929
0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 5.782E-06 0.2997
feeeetaft SLfq0f (RRAARRfd fSR004 fRLRE0008 coc0f fAO08000 SOOO0D  ASfA00000 f00040 POADQ0000 fO4404
0.000€+00 0.0000 0.0006+00 0.0000 0.000E+00 1000 0.000£+00 0.0000 0.000E+D0 0.0000 1.929E-05 1.0000

contribution from decay daughter radionuclides
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ATTACHMENT 3
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 10
Intrisk : Calculation of Dose for 118-DR-1 Statistical Sasples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_OOSE.RAD
Amount of Intake Quantities QINT({,p,t) for Individusl Radionuclides (i) and Pathwsys (p)
As pCi/yr at t= 1.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio-  RARKRUAKARAXRRXXKRNAKARARRK ARARAAARAAARAR AR AXRAARARRARAARNAARKRARAARAARRARAKARRARAARRERARKARMARARL  Yotal
Nuclide Inhalation Plant Meat Milk soil Water Fish Plant Meat Milk Ingeanon‘

KARARAL  ARAGAMARAR AXUUUUAKAR KRAUODARRR AGKAARAUR RREKIARAAR RARRARARA AANAXRRRAR KAKARRIANK RRUARRXKKKA AXRIOUGUGR X
Co-60 2.512E-03 2.404E+02 1,141E+01 2.614E+00 3.115E+00 0.0D0E+0C 0,000£+00 0.000E+00 0.000E+00 0.000E+00 2.576£+02
cs-137 1.3538-03 6,478E401 4.998E+00 3.104E+00 1.678E+00 0.000E+00 0.000E+00 0 000E+00 0 000E+00 0 000E+00  7.456E+01
N{-63 JOB2E+00 1.844E+Q05 2.207E+03 2.127E+04 3.8226+03 0.000E+00 0.000E+00 0.000E+QQ 0.0C0E+00 0.000E+00 2.118E+05
ieied  ERRfR0008 TRSOREIESS ORESESeRef fAOEiE0iis 000 cqfRqqs CALOCRELML HIIHHM TISERSeess SOQERRRANE COUEELLEEE EECL0L00L
* Sup of all {ngestion pathways, 1.e. water independent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathuays

0
Excess Cancer Risks CNRS(i,p,t) for Individusl Redionuclides (i) and Pathways (p)
and Fraction of Totsl Risk at t= 1.000E+01 yesrs
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radic~ AKRKARAARNAAARAR  KAAAJUORRREARAAR  WORAKKKARKIUARAR  KIGARRKARARKARAR  JOARAR
Nucl ide risk fract. risk fract. risk  fract. risk fract. risk  fract. risk fract.

ARARKAR ARKARAIUA KX ARARKURIR JUUARA  ARKUUARK UOUAK  KRKAGURAR ARKRAA  AKKIOUNER JRRAKL  AXAKARARK AKAXAR
Co-60 4.612E-06 0.3958 6.722E-13 0.0000 4.008t-08 0.0034 1.901E-09 0.0002 4.357E-10 0.0000 9.384E-10 0.0001
C.I 137 1.460€-06 0.1253 3.470E-13 0.0000 5.220E-08 0.0045 &.027€-09 0.0003 2.501E-09 0.0002 1.566E-09 0.0001

0.000E+00 0.0000 4.758E-10 0.0000 4.6926-06 0.4027 5.8466-08 0.0050 5.413E-07 0.0465 1.831E-07 0.0157
““l“ freseaess see088 GESe0fees SER098 GERE0S004 0688 OSCSRRR00 f00f0s SECEEE0C fR0600 LIESCE000 SLL008
Total 6.0736-06 0.5212 4.768E-10 0.0000 4.7B4E-06 0.4106 6.439E-08 0.0055 5.442E-07 0.0467 1.856E-07 0.0159

Excess Cancer Risks CNRS(Ci,p,t) for Individual Radionuclides (i) and Pathways (p)
and fraction of Total Risk at t= 1.000E+01 years

Water Dependent Pathways

Water Fish Plant Heat Rilk All Pathways**
Radio- ARNARKANKARKARKA  AKABARARIGUARKAKA ~ MAARAKARXKAMARAR  RUKARRARERARANAR ~ MARRAMKARAKAAARN  AIUAKRRAXAXAXAAKR

Nucl ide risk fract. risk fract. risk frect. cisk  frect, risk  fract. risk fract.
RAARUR UUJARKA RARAMA  ARIAXARRR JUAKAA  UOUAKRRA LAUAAR  ARKARRARA ARARAR AIKAKRXKAR KRARKA AJOUKERAR KANARKL
Co-60  0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 D.0000 0.000E+0C 0,0000 0.000E+00 0.0000 4.656E-06 0.3996
Cs-137 0 000E+00 0.0000 0.000€+00 0.0000 0 000E+00 0.0000 0.000€+0C 0. 0000 0.000E+00 0.0000 1.521E-06 0.1305
Ni-63 000E+00 0.0000 0,.000E+00 0.0000 0,000E+00 D.0000 0,000€+0C 0.0000 O.000E+0Q €.0000 5.475E-06 0.4699
fitfits “Hlllll {9548 PReffRds 60000 RRRMS€00 £3C880 (RDRDE018 Hltl! PTfeeeees f10888 fIfRR0008 f11011
Total  0.000E+00 0.0000 O0.000E+00 0.000Q 0.000E+00 0.0000 0.000t+0C 0.0000 O.0DOE+Q0 0.0000 1.165E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, sofl
and water dependent water, fish, plant, meat, milk pathways
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Intriak : Calculation of Dose for 118-DR-1 Statistical Samples

Total Excess Cancer Risk CNRS({,p,t)*** for
and Fraction of Total Risk at t= 1.000E+01 years
Water Independent Pathways (Inhalation excliudes radon)

oo

Ground
Redio~ ANAAAKMAARKARKAA
Nuclide risk fract.
ARARNAR RENARARAR RRJARR
Co-60 4.612E-06 0,3958
Cs-137 1.460E-06 0.1253
Ni-63  0.000E+00 0.0000
peitffs fEffMfiid 19441

Inhalation
ARRAARRARAARRAAR

risk  fract.
ARARARIAR ARUKAR
6.722€-13 0.0000
3.470E-13 0.0000
4,758€-10 0.0000
1Eefseies QRLLL
4 ,768E-10 0.0000

Radon
RARAGAA RARAARA X

risk  fract.

A AARARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fEEEqeses 118441
0.000E+00 0.0000

Total Excess Cancer Risk CHRS(i,p,t)™* for

Total 6.073€-06 0.5212
0
Water
Radio- ANAKAARNAARARAR
Nuclide risk fract.

ARRRKAR RRRMAARAR RXAARA
Co-60  0.000E+00 0.0000
Cs-137 0.C0D0E+00 0.0000
Ni-63  0.000E+00 0.0000
fEEEEf0 fRIA90000 499408
Totsl  0.00CE+00 0.0000

***CNRSI(i,p,t) includes

s C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Initially Existent Radionuclides (i) and Pathways (p)

Plant

RARARBLARRERR

risk fract.
ARKARRARR ARARAA
4.008€-08 0.0034
5.220€-08 0.0045
4.692E-06 0.4027
1EEsLeges 40448
4,TB4E-D6 0,4106

initially Existent Radiornuclides (i) and Pathways (p)

Meat

ARARARARAKAARARK

risk fract.
ARARARKAA RRAXAR
1.901E-09 0.0002
4.027E-09 0.0003
5.B46E-08 0.0050
fHIsfeees tefitd
6.439€-08 0.0055

and Fraction of Total Risk at t= 1,000£+01 years

Fish

RARAARARAARKRARA

risk fract.
AARARKARR ARAANR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
11880000 £14001
0.000E+00 0.0000

Water Dependent Pi

Radon

RRAKRRARKRARA AR

risk fract.
AAUGRAR ARAAXA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
RS RIS I ERPRRE ¢
0.000€+00 0.0000

ys

Pla~

RARRRRAR ARR

risk sract,
RAARARARF * (UK
0.000€+0( p i
0.000E+0L v. """
0.000E+0C ~ 0
SRR ER PN |
0.000E+0C +.0

contribution from decay daughter radionuclides

B-63

Meat

RRRRARRAARARAARR

risk fract.
ARRAAKRAR RARXR
0.000€+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
teifieife t1344¢
0.000£+00 0.0000

CVP-2009-00010

Rev. 1

Milk

AR ARARR

risk fract.
ARRRANAAR ARAKRA
4.357E-10 0.0000
2.501E-09 0.0002
5.413E-07 0.0455
1ELE1E048 19411
5.442E-07 0.0467

Milk

RARARRAARRARRRRR

risk fract.
KUOARARR RRRRAR
0.000E+00 D.0000
0.000E+00 0.0000
0.000E+00 0.0000
fIELREes fE8448
0.000E+00 0.0000

risk fract.
RAARKMARR AAKNAR
9.384E-10 0.000%
1.566E-09 0.0001
1.831E-07 0.0157
frEffgiss 1Ee91t
1.856€-07 0.0159

ALL pathuays

risk fract.
KARAKAAAR AKRXAR
4.656E-06 0.3996
1.521€-06 0.1305
5.475E-06 0.4699
fHiteieig ffiggt
1.165E-05 1.0000
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ATTACHMENT 3

T« Limit = 180 days 08/27/2009 14:40 Page 12
Dese for 118-DR-1 Statistical Samples

File : C3\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

CVP-2009-00010
Rev. 1

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Radio- A

Water lndcpendent Pathways (lrhal-ticn w/o radon)
AOUKRARARARRAR IR RARRRARARRRIRAT ™ * RAKARARANIA

As pCi/yr at te 3,000€+01 years

Water Dependent Pathways
KRR RARAXKARAAR J

Nuclide inhalation Plant Heat 3 Sofl Vater Fish Plant Neat
RIARRAK  RARNA AR } ARURAKAKAR ARARARKIAK RARARJKUKAK AXARANEXAK

Cs-137 8 4L69E-04 4 054E+01 3 12BE+00 1 .943E+00 1.050E+00 0.000E+00 0 O00E+D0 0.000€+00 0.000E+00 O.

E+00 57BE+05 1.967E+03

1.821E+04 3.271€+03 0.000£+00 0.000E+0C 0.000E+00 0.0O0QE+00

JUAARAARARAL  Totsl

Nitk Ingestion®
ARARRAXRAK

RAAIRARARK AAUARIARRR
Co-60 1.79BE-04 1.722E+01 B8.167E-01 1.871E-01 2.230E-01 0.000E+00 0.000E+QQ 0.000E+0Q 0.000E+00 O.

Q00E+00 1.844E+01
000E+00 4.666E+01
0.000£+00 1.813€+05

Ni-63 2.638E

feefns fEfRRE84t8 HHIHIH FEEESRqsne SeRffietd AEA0A0q00d SARQRQ0008 A0 40C0EE SEQ1E0808 Illlllllll Hll“llll fEfestdes

* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways

0

Excess Cancer Risks CNRS(!,p,t) for Individue! Redionuclides (i) and Pathways (p)

o

Ground
Radfo- KA j
Nuclide risk fract.
ARRRKAK UARKARAR RGUKAR

Co-60 3.302E-07 0.0553
Cs-137 9 139€-07 0.1530
Ni-63 CGOQE+00 0.0000
fifeff1 l““““ fiefi1
Total  1.244E-06 0.2083
0

and Fraction of Total Rizk at t= 3.000E+01 years
Water Independent Pathways (Inhaletion excludes radon)
inhatation Plant Meat Hilk Soit
ARAKAR RARRAMAKINA  RRXARKAKKIURAKAR  XARRAAAMEAXARARA

risk fract. isk fract. risk fract. risk fract. risk  fract.
ARIAA ARAARR

JHRAKRAAX KRANAR

ARANUAAA AARAAR  RARKARAAR AXARAR  AMJAMMARR RAKAAR

4.813E-14 0.0000 c.o(DE-09 0.0005 1.361€-10 0.0000 3.120E-11 0.0000 6.719€-11 0.0000
2.171€-13 0.0000 3.267E-08 0.0055 2.520E-09 0.0004 1.565E~09 0.0003 9.798E-10 0.0002

4,073€-10 0.0001 &.017E-06 0.6726 5.004E-08 0.0084
fEEqeeds fA000f fS00000 00808 (RQROO008 4080 fOO000000 £0054L

4.633€-07 0.0776 1.567€-07 0.0262
teeeeeaes f54114

4.076E-10 0.0001 4.052E-06 0.6785 5.270E-08 0.0088 4.649€-07 0.0779 1.577E-07 0.0264

Excess Cancer Risks CNRS(§,p,t) for Individusl Rediomuclides (i) and Pathways (p)

Water
Radio- AAAANARRKARAAAAR
Hucl {de risk fract.

Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
peisifs 4500048 TH6411
Total  0.000E+00 0.0000

and Fraction of Total Risk at t= 3,0006+01 years

Water Dependent Pathways

Fish Plant HMeat Milk All Pathways**
AARARKIARRARIULRR JARKRAR RARARARKARRAMAK KR RRARARAR
risk  fract. risk fract. risk fract. risk frect. risk  fract.
UAARARKR RAKARN  ARARAKAAR WOUOK  AANARRARX KXAKAN  RARAUGARRR RIOLRAR  RIOUGUGURA JUUOU

0.000E+00 0.0000 ¢ ""0E+00 0.0000
0.000€+00 0.0000 ¢
0.0000 U.uwwOE+00 0.0000

0.000E+00 0.0000 0.DOCE+00 0.0000 &.687E-06

0.000E+00 0.0000 0.000E+00 0.0000 3.333£-07 0.0558
OE+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 9.516E-07 0.1593

0.000E+00 0.7848
EEfrEfest (60600 RERREL000 (00060 SORRECR0f £R0000 SEOO00600 SO0660 (HR980000 (124010

0.000€+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 S.972E-06 1.

** Sum of water indeperdent ground, inhalation, plant, meat, ailk, soil
and water dependent water, figh, plant, meat, milk pathways
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Fitle

Total Excess Cancer Risk CNRS(1,p,t)*** for

oo

Ground

Radio- RMAAMKRXARKKARAN
Nuclide risk  fract.
BARARRK RARARARAA HEAARA
Co-60  3.302E-07 0.0553
cs-137 9.139E-07 0.1530
Ni-63  0.000E+00 0.0000
tiffetn fE0404008 §1E411
Total  1,244€-06 0.2083
]

Total Excess Cancer Risk CNRS(i,p,t)*™ for Initiall:

Water
Radfo- ARAANAKMKARARARA
Nucl ide risk fract.
RAKAAAA RKANNARAR KARRAK
Co-60 0,000E+00 0.0000
Cs-137 0.000E+Q0 0.0000
Ni-63 0.0DCE+DC 0.0000
fiafets feeeagdet 141014
Total  0.000E+00 0.0000

*¥%CHRSICT, p, 1) includes

T« Limit = 180 days

ATTACHME 3

08/27/2009 14:40 Page 13
Intrisk : Calculstion of Dose for 118-DR-1 Statistical Samples

C:\RESRAD_FAMILY\RESRAD\118-DR~1_STATISTICAL_DOSE.RAD

and Fraction of Total Risk at te 3
Water Independent Pathways (Inhatation excludes radon)

Inhalation

Radon Plar
KAKRARARRARAAKAN AARAMUUAKARRRAA  AMKAAUKK) A

risk fract. rigk

fract. risk :t.

ARANARAN ARXARR  AAMARKAR RRRAAR  AAARRARK A
4.8Y3E-14 0.0000 0.000E+00 0.0000 2.870E-0t )05
2.171€-13 0.0000 0.000E+00 0.0000 3.267€-0 %55
4.073€-10 0.0007 0.000E+00 0,0000 4.017E-O¢ 726

frefffies ff4fid

fEeeeaeed 56111

&.076€-10 0.0001 0.000£+00 0.0000 &.052€-%« 85

JE+01 years

rigk fract.
AKKAKKERK AARKAX
1.361E-10 0.0000
2.520E-09 0.0004
5.004E-08 0.0084
fiteefes fAf04¢
5.270E-08 0.0088

and Fraction of Total Risk at .- ».00DE+01 years

VWater Dependent Pathways

Fiah Redon Plant
BARRANARRARRRARA  ARARRAAKAAKERAN  KAAKKAKARARKARKR

risk  fract. risk

fract. risk fract.

ARRRARARA REARRA  AKRARKAKA MRAKAK  AXIUOALKKA ARAXXX
0.000€+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000
0.000€+00 0.0000 0.000E+Q0 0.0000 0.000E+0C ™ N000
0.000E+00 0.0000 D.OCOE+00 0.0000 0.000E+0( 000

JRRSER IS 11

0.000E+00 0.0000 0.00DE+00 0,0000 0.000E+X 000

contribution from decay daughter radionuclides

B-65

Meat
RRUKAKEAARAARARK
risk fract,
RIARRKARK ARXARR
0.000€+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
fHeefeeet 111414
0.000E+00 0.0000

fract. risk
RRRARRNAR JOURAKK  RAARARAAR ANRARA
3.120E-11 0.0000 6.719E-11 0.0000
1.565€-09 0.0003 9.798E-10 0.0002
4.633E-07 0.0776
ftggtees eHfffi
4.649€-07 0.0779 1.577E-07 0.0264

CVP-2009-00010
Rev. 1

Initially &xi " 3t Radionuclides (i) and Pathways (p)

sofl
RURARARRRIGARARR
fract.

1.567E-07 0.0262
feeeeeees (1084t

stent Radionuclides (i) and Pathways (p)

ALl pathways

AARRUAARARAROUR  ARRIAIARIUK RO
fract. risk
RUGUARRA ARKAAR  ARARKIUOR RAKARK
0.000E+00 0.0000 3.333E-07 0.0558
0.000E+00 0.0000 ©.516E-07 0.1593
0.000E+00 0.0000 4.687€-D& 0.7848
feefffief 16141
0.000E+00 0.0000 5.972E-D& 1.0000

fract.

frffeefes f4141
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Intriek : Calculation of Dose for 118-DR-1 5*-“*-tical Samples

CVP-2009-00010
Rev. 1

File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_S TECAL_DOSE .RAD .
Amount of Intake Quantities QIMT({,p,t) for Individual Radionuc!ides (i) and Pathweys (p)
As pCi/yr at t= 1.000E+02 years
Water Independent Pathways (Inhal } W/0 radon) Water Dependent Pathways

Radio-  RAARARAXARARRRARIARKARAKARKRARARNAA j i ARARAH JAXAAKAX  Total
Nuclide Inhalation Plant Meat Soi l Water Figsh Plant Meat Milk Ingestion*
KARRARA  AKRARMARRA ARR RARX AUGIARAARA JARRUOGARE RERRARRAKA RAAMAARARA RAKAAAKARA
Co-60 1.766€-08 1.691E-03 8.021€-05 1 i-05 2.190E-05 O0.000€+00 0.000E+00 0.000E+00 0.00CE+00 0.0COE+00 1.811E-03
Cs-137 1 662E-ol. 7.859E+00 6.063E-01 13 -0 2 036E-01 0.000E+00 0 0DCE+00 0 000E+00 0.000E+00 0.000E+00 9.045E+00
Ni-6&3 +00 9.160E+04 1.141E+03 1 +04 899E+03  0.000E+00 0.000E+00 +00 0.000E+00 0.000E+00 1.052E+05
f1tt11t H“!HHI feseeaeses eeadeeads 0. - ut1f ““t““! fifesasatt tesngetete lllltlllll tereagsaet fogseeegtt sEfeff1441

* Sum of all {ngestion pathways, §.e. water pendent plant, meat, milk, sail
and water-dependent water, fish, plant, meac, milk pathways

0
Excess Cencer Risks CNRS({,p,t) for Individual Radionuclides (i) end Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhatation Plant Meat Milk Sofl
Aadio- ANRARKARKAAARRRA  RARRAXARARKAARAK KRARRARKARARARAAR  ARGUUARKAKAR IR

Nuclide risk fract. risk  fract. isk  fract. risk  fract. risk  fract. risk fract.
ARARAAR ARMARAAAR RARRAKIL AR KRUIUGUCRE AUUGRR XA RAARR KIJUKA AARANR
Co-60 3.243€-11 0.0000 4.726€-18 0.0000 2.818E-13 0.0000 1.337¢-14 0,0000 3.064E-15 0.0000 6.598E-15 0.0000
Cs-137 1.772E-07 0.0610 4.210€E-14 0.0000 6 353E-09 0.0022 4.B86E-10 0.0002 3.034E-10 0.0001 1.900€-10 0.0001
Ni-63  0,000E+00 0.0000 2.364E-10 0.0001 2.331E-06 0.8025 2.904E-O8 0.0100 2.689E-07 0.0926 9.0%E-08 0.0313
feefeef iffiftint HHH feefieest feg008 PECSf800d (E8000 SOER08080 SE0448 SS000g08t t4006f (E00808¢8 S4104¢
Total 1.772E-07 0.0610 2.384E-10 0.0001 2.337E-06 0.8047 2.953E-08 0.0102 2.692E-07 0.0927 9.113E-08 0.0314
0

Excess Concer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Rigk at t= 1,000E+02 years
\ater Dependent Pathways
Water Fish Plant Meat Milk ALl Pathways**

Radio- ARRAKRAAKARARARA  WGAKKAARAMARAKAR  RANGUGKARARAARAR  RKAARARAAKAKEAR  ARKAAKARKEAKUGIAR  ARARARARRARRRARAK
Nuclide risk fract. risk fract. risk  fract. risk fract. risk fract. risk fract.
ARUURA ARRARAAR KRAKIA  AARARARAA RAANAR ARRARKARA RERARXA ARNANARAK NARKAA  KRNAROURR RXAKKA  NERKKNARK NAKARK

Co-60  0.000£+00 0.0000
ce-137 0 000€+00 0 oooo
Ni-63  0.C00E+Q0 0.0000
lllilll [1IRRRATS] llllll
Total  0.000£+00 0.0000

0. 000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fegrsese 1181448
0.000E+00 0.0000

0.000E+00 0.0000
0 000&000 0.0000

000E+00 0.0000
lll“l“l 11111
0.000£+00 0.0000

0.000€+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
fHeeeeeds C18841
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
fHereeees 11144
0.000€+00 0.0000

+* sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fich, plant, meat, milk pathways

3.274E-11 0.0000
1.845E-07 0.0635
2.720€-06 0.9385
[SE35RR 0NN ERES
2.905€-06 1.0000
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ATTACHMI 3

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 15
Intrisk : Calculation of Dose for 118-DR-1 Statfstical Samples

CVP-2009-00010
Rev. 1

File : C2\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initisl'- c~stent Radionuclides (i) and Pethways (p)
and Fraction of Totat Risk a' .000E+02 years .

0 Water Independent Pathways (Inl on excludes radon)

0 Ground Inhalation Radon PL Meat Milk Soil
Radio- XRKAKRARKARRKRAR ARKAARRRAAKAARAR  ARMNDUCUURKARAKAA  KARARAR KAA  JUARURARARANAAR  AAMRRRAKARAKARRA  KARKARAARERARARA
Nuclide risk  fract. risk  fract. risk fract. risk ct. risk  fract. risk fract. risk fract.
KARRARR RARRARARA ARAARR ARRAARMAR RAKARA ARRAMARKAR ARKEKA ARAKRAK AR AARARARAR AAARAA RNAARARAR RAMARA AANKRARAR AXAARA

Co-60 3.243E-11 0.0000 &.726E-18 0.0000 0.000E+00 0.0000

2.818E~ 1> v.u000 1.337E-14 0.0000 3.064E-15 0.0000 6.598€-15 0.0000

Cs-137 1.772€-07 0.0610 4.210E-14 0.0000 0.000E+00 0.0000 &.333E-09 0.0022 4.886E-10 0.0002 3.034E-10 0.0001 1.900E-10 0.0001
Ni-63 0.000E+00 0.0000 2.364E-10 0.0001 0.DOOE+30 0.0000 2.331E-06 0.8025 2.904E-08 0.0100 2.689E-07 0.0926 9.094E-08 0.0313
eefddf fqetedy fRfft SERORC800 ER0060 SEREREI0 (O90ff CRERA086F *2fe8 SOOE00000 SO0004 fO06000 fR068f fREERCEEH feeefi
Total  1.772€-07 0.0610 2.364E-10 0.0001 0.000€+00 0.0000 2.337E-O¢ 047 2.953E-08 0.0102 2.692E-07 0.0927 9.113E-08 0.0314
0 .
Total Excese Cancer Risk CNRS(i,p,t)*** for Inftialiy Existent Radionuciides (i) and Pathways (p)
and Fraction of Total Risk at ts 1.000E+02 years
Water Dependent P ys
\ater Fish Radon PL - Meat Rilk All pathways

Radio- RAKAKAKKARRNARAR ~ RXARARGUAAARARAR  RAKKARKARRMAKARR AARKARK JAK  RANAAAARKARARRAR  RKUOUOOCKARAARAR  RAAARXIAKARAXAXA
Nuclide risk fract. risk fract. risk fract. risk ct. risk fract. risk fract. risk  fract.
BAKARAR RRMARARKA KAAARA RRAKARARA JARRAR ARKKARARK AKANAK ARXIARK A KARUUXER RUAARA  AAKAKIUGAR XANAAR  ARARAMARA ARNAAR
Co-60 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+i 000 0.000e+00 0.0000 0.000€+00 0.0000 3.274E-11 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+ 000 0.000£+00 0.0000 0.000E+00 0.0000 1.845E-07 0.0635
Ni-63  0.000E+Q0 0.0000 O0.000E+00 0.0000 0.0COE+00 0.0000 0.00DE+ 000 0.000€+D0 0.0000 0.000E+00 0.D000 2.720E-D§ 0,9365
frefeed tiffaeaes se8848 CRACEQ008 SHO60F SReegeqsf (0068 fE18f1t 1 ifefieeit efided EERQERE4f fH4460 CREASRD€1 f1f844
Total 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+ 000 0.000€+00 0.0000 0.000E+00 0.0000 2.905E-06 1.0000

***CNRSI(1,p,t) includes

contribution from decay daughter radionuclides
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Rev. 1
ATTACHMENT 3
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 16
Intrisk : Calculation of Dose for 118-DR-1 St-““3tical Samples
File ¢ C:\RESRAD_ FAMILY\RESRAD\118-DR-1_§1 STICAL_DOSE .RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3_000E+02 years
Water [ ndent Pathways (lnhal " ) w/o0 radon) Vater Dependent Pathwaye
Radio-  RARKRARKARAA umunmuwuw KRRAXKARKARARR AARRRARRAARAMRAAREARAAAKARAKIURKARRKARAKARKARARKARKARA  Total
Nuclide Imhalation Plant . Soil Water Fish Plant Meat Mij Lk Ingestion*
ARGUAR  RANRARARNA AJXRARARAR xumxm AR JAR DUGARAR RAKUUAIAR KRARKARAKAR RXAKARIAAA KEAZARKAKK RRAKRARAKR KEXXRMAZAR
Co-60 6.2526-20 5.986€-15 2.839E-16 ¢ ~17 7.754E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 &.412E-15
Cs-137 1 512E-06 7 2386-02 S5.584E-03 3 -03 1.87SE-03 0.000E+00 0 O0DE+00 0.000E+00 0.000E+00 0,000E+00 8.331E-02

N§-63 3.234E-01 1.935E+04 2.411E+02 2.605c+03 4.011E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.C00E+00 2.223E+04
fiesfr tefegdnnts fRRgRQses SERSCRL000 TOOASTQ000 TOCCQ0008] EOER0000EE UHHHH fEEEEeeess (AR Efieees SEARRR080E SAQEE0400L
* sun of all ingestion pathways, i.e. water independent plant, oeat, milk, sof

and water-dependent water, fish, plant, meat, milk pathuays

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Totat Risk at t= 3.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Heat Hilk Soil
Radio- ARKAANKANARRMARR  RRAARKARKKRARAAR  KIOKARKRAGOUUOR - KAKARKAARARKAAAR  NAAAKURNUGUARAR  RAKARARARKARRARR
Nuclide risk fract. risk fract. risk fract. risk fract. risk frect. risk  fract.

AIJRER KRARMNAAR RRAARR  ARAARKARR RAKAAA RARRAKANA AAMARR  XARARARAR RJGUOAK  JOLRARKAAR ARAXRK RXRXANAKK AKARKA
Co-60  1.148E-22 0.0000 S.596E-30 0.0000 9.978E-25 0.0000 4.733E-26 0.0000 1.085E-26 0.0000 2.336E-26 0.0000
Cs-137 1.6326-09 0.0028 3.877€-16 0.0000 * “"7E-11 0.0001 4.S500€E-12 0.0000 Z 795E-12 0.0000 1 750E-12 0.0000
Ni-63 0,000E+00 0.0000 4.994E-11 0.0001 . iE-07 0.8544 6.136E-09 0.0106 5.681E-08 0.0986 1.921E-08 0.0333
feeffff sefftiifs f0€0t PCESEifft LLRi41 SUEL Setfft SERfSff0L 46008 fEE0C0000 0000 SEL00068 (50018
Total 1.632E-09 0.0028 4.994E-11 0.0001 +.»csE-07 0.8545 6.140E-09 0.0107 5.682€-08 0.0986 1.921E-08 0.0333
0
Excess Cancer Risks CNRS(i,p,t) for Individuel Redionmuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000€+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio- KAKRAKARAKARARAR  RRARARAARRRAKIAN  RARAARRAXAKAARAR - AXAKRAKKAMAMARAR  KAKKARARKARARRAK  KARARAKARARRAAAR
Nuclide risk  fract. risk fract. risk fract. risk fract. risk fract. risk fract.
ARARKKR MRKRNARA AARAAR  AAMAKMAAR RAAKAR “'"‘“”“‘ll KRR ARRKARIAR RXAXAR ~ ARNANARAR ARANAR KXRAARKAR ARKAKA
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.159€-22 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.699€-09 0.0029
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 00 0.0000 ©.000E+00 0.0000 0.0C0E+00 0.0000 5.747E-07 0.9971
feeiigf feef8eqes £80680 fES400000 SE96LS ff (00008 SER000008 f50088 fOER00400 f80008 SL000008 101001
Total 0.000E+0D 0.0000 0.000E+00 0.0000 00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 5.764E-07 1.0000
** sum of water independent ground, inhalati nt, meat, milk, sail
and water dependent water, fish, plant, m Lk pathuays
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CVP-2009-00010
Rev. 1

ATTACHME] 3

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 17
Intrisk ; Calculation of Dose for 118-DR-1 Statistical Samples

File C:\RESRAD_FAMILY\RESRADO\11B-DR-1_STATISTICAL_DOSE.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Inftially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t~ ” 00DE+02 years
0 vater Independent Pathways (Inhal n excludes radon)
0 Ground Inhalation Radon Plant Heat Milk Soil
Radio- KAAKARANAAAKARAR ARAAAARGUURAK  KAKAATGAARKRAR  RAJUUURREX YOS NRK  KARRIOUAAKRARRION  JOUKARKRRGARARAAR  UCKRARRKRKERXARAK
Nuclide risk  fract. risk  fract. risk  fract, risk t. risk  fract. risk fract. risk  fract.

RARAKAK RAAKARANA AKARAA NRAARARAR ARARAA KRAAAARAR KAARAR  AKAKARARK AA RGARRGUGR RARKAR  RARAARARA AAMARA  AAMARARAN MAAAAK
Co-60 1.1488-22 0.0000 5.596E-30 0.0000 0.CO0E+00 0.0000 9.978E-25 v.w00 4.733E-26 0.0000 1.0856-26 0.0000 2.336€-26 0.0000
Cs-137 1.632E-09 0.0028 3.877€-16 0.0000 0.000€+00 0.0000 5.833E-11 0.0001 4.500E-12 0.0000 2.795E-12 0.0000 1,.750€-12 0.0000
Ni-63  0.000E+00 0.0000 &.994E-11 0.0001 0.000€+00 0.0000 &.925E-07 ~ "544 6.136E-09 0.0106 5.681€-08 0.0986 1.921E-08 0.0333
(OOEEES SESSO080f SS000f SEOE00000 SOFFFS ER000000 CO066F 0000000 (6 fEER00080 (00608 £OQQffees SOO000 FOOqaeeoe L0011
Totat  1.632E-09 0,0028 4.994E-11 0.0001 0.000E+00 0.00060 4.925€-07 ...345 6.140E-09 0.0107 5.682E-08 0.0986 1.921E-08 0.0333

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radioruclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years

Water Dependent Pathways

Water Figh Radon plant Meat Milk All pathways
Radio- AARARARARAARAKAA ARRARRRAARARRARK RANXARRRXARKXEA ~ RERRRA® <20 00RE  KRGURRXXRXARAAKN  RAARARIGUDUARKAR KA AR XX ANARAA
Nuclide risk  fract. risk  fract. risk  fract. ris t. risk fract. risk  fract. risk fract.
KAUARKR RRJULRARAR RERAAR  KARARKRA KAARAR AARKAKAAN AKAKAR ARARAR RK UG ARKRAR  AXRAKIKUA JUGRARA  AARKARARR AR
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000F 00 0.000E+00 0.0000 0.000E+00 0.0000 1.159€-22 0.0000
Cs-137 0.000E+00 0.0C00 0,000€+00 0.0000 0.000€E+00 0.0000 O0.0O0OE 00 0.000E+00 0.0000 0.000E+00 0.0000 1.699£-09 0.0029
0,0006+00 0,0000 0.000E+00 0,.0000 0.000E+00 0.0000 0.000E 00 0.000E+00 0.0000 5.747€-07 0.9971

Ni-63 0.000£+00 0.0000
fefdees fRSOEResd fR4048 PROAO0000 SOOR0  fRR0001 PP0043 SELQ00 B POy ey fepeagey Se00ey  sfefeeddl fei4dt
Total  0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€ 00 0.000£400 0.0000 0.000E+00 0.0000 5.764E-07 1.0000

wxeCHRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : Calculation of Dose for 118-DR-1 Statistical Samples

File t C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD

Amount of Intske Quanti & QINT(§,p,t) for Individual Redionuclides (i) snd Pathuays (p)
As pCi/yr at t= 1,000E+03 years
Vater Indepencent Pathways (Inhal n w/o radon) Water Dependent Pathways

Radio~  RARARRARARRINARARAR AARUUARRRAR AR mre  RARRRARARARRKER  KIARICRARRARRARBARARKARARKAARRRAXRARKARAK R MAKAAAAA  Totat .

Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meeat Milk Ingestion*
‘ AGRAR  RXARAKARRA JAGAAKAKAR ARKKAAKARA RR™ "< KAA ARARMARAAR ARANGARAKA ARKARARAAK RARKARKRAAX KEKAKKAKAA GUUUUGERRK JRKIKIEAKR

Co-&0 0.000E+00 0.000E+00 0.000E+00 O +00 0.00OE+00 0.000£+00 0.000E+00 0.0D0E+D0 0.000E+00 0.000E+00 0.000E+00
Cs-137 1 134E-13 5.428E-09 4.187E-10 2 -10 ‘I 406E-10 0.000€+00 0.000E+00 0 000!+00 0.000€+00 0.000E+00 6&.247€-09
Ni-63 1.402E-03 8.389E+01 1.045E+00 «00 739€+00 0.000£+00 0,000E+00 DCE+00 0.000€+00 0.000E+00 9.635E+01
{ieifes teeeteettt IHHHHI [ERERTREES ll 1t llllllllll FELEROees SOR0RE084S llilllllll fLEEfegees sOfE 00008 SA0000804t *
* sum of all ingestion pathuays, j.e. water .wependent plant, meat, nllk sofl
and water-dependent water, fish, plant, wmeat, milk pathweys

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathweys (p) |
and Fraction of Total Risk at t= 1.000E+03 years
Water Independent Pathways (lnhalation excludes radon)

Ground Inhslation Plant Meat Mitk Sofl
radie- JUVGUKRAMAARARAR  KIUURAIGRARAIMUGR  RURRRIUUARGAR  AARGUUUUUUGARER KRR KUURKUARAR  KAKRILIK LK IOV
Nucl ide risk fract. risk  frect. risk fraet. risk fract. risk fract. risk  frsct.
RANAAR KAREARKARA ARAKAR AKKAKAIAR RRUUR  OURRAROIK RRRAAR  KARARGKAX RARRRN KAKKRARAR IJGAR  RARKAKKAR KARANA
Co-60 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 O.DOCE+Q0 0.0000 0.000E+00 0.0000
Cs-137 1.224E-16 0.0000 2.907e-23 0.0000 4.374E-18 0.0000 3 374E-19 0.0000 2 095E-19 0.0000 1.312E-19 0.0000
Ni-63 0.0006+00 0.0000 2.165E-13 0.0001 2.135E-09 0.B8569 2.860E-11 0.0107 2.463E-10 0.0989 8.328£-11 0.0334
teefg0s fRsReey SOR000 SOROQ00008 Q00000 QORRRO000 (00088 OQORRQQSf8 f660f EOER000ff SO0680 HERED6080 fD1588
Total 1.224E-16 0.0000 2.165E-13 0.0001 2.135E-09 0.8569 2.660E-11 0.0107 2.483E-10 0.0989 8.328€-11 0.033%
0

oo

Excess Cancer Riske CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and fraction of Total Risk at t= 1,000E+03 years

Water Dependent Pathways

Water Fiah Plant HMeat Milk ALl Pathwayn**
Radio- ANKAARAXRRRAAAAR  KARAAKAMGARRARN  AAKIARNUARGOUGAR  RIARUUUUGDURRARA  RAARGKARARKRRARA AKX AR AXKXARAR
- Nucl {de risk fract. risk fract. risk  fract. risk  fract. risk  fract. risk  fract.
ARGUA RRRARIUAR RRAMAAR  RRARKAKAR ARRAAR ARMMKARRAR NANUR  AXAARANAK JIAKAR  KARKEAKRA ARARRK i
Co-60 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 O.0000
Cs 137 0.000E+00 0.0000 O 000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0.0000 0.000€+00 0.0000 1.274E-16 0.0000
0.0006+00 0.0000 0,000€+00 0,0000 "~ “J0€+00 0.0000 0.000E+00 0,0000 0.000E+00 0,0000 2.491E-09 1.0000
Hlllll frefeeees se900f QOORO0000 fO8050 PEEEES CRO080 RRRRf0080 Gf600¢ SE600608 CA6000 SOER0800¢ 0000
Total 0.000€+00 0.0000 0.000E+00 0.0000 ...J0E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 2.491E-09 1.0000

** Sum of water independent ground, Inhalation, plsnt, meat, milk, soil
and water dependent water, fish, plent, mest, milk pathways
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RESRAD, Version 6.4
Intrisk

T« Limit » 180 cays
Calculation of Dose for 118-DR-1 Statistical Samples

ATTACHMI

File  : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STAT ISTICAL_DOSE.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for

Ground
Radio- AARARAARKARARAAR
Nuclide risk fract.

AKRKARK WKRKRXARA XRARAR

Inhalation
AR RANANAR K RARKA
fract.
RAURARA ARAARR
0.000E+00 0.0000
2.907E-23 0.0000
2.165E-13 0.0001
IEORRESRERNRER IR
2.165E-13 0.0001

Radon

JRARUOGARRA AR

risk fract.
RARRARMAA AKAXKAR
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
HErgset tetats
0,000E+00 0.0000

Total Excess Cancer Risk CNRS(i,p,t)** for

Co-60  0.000£+00 0.0000
Cs- 137 1.224E-16 0.0000
Ni-63  0,000E+00 0.0000
feesees (OQ000L8d 90914
Totel  1.224E-16 0.0000
Water
Radio- AXKNKANARAKAKANAA
Nuclide risk fract.

RAKKANA AARAANAAA XARAMA

Co-60  0.000£+00 0.0000
Cs-137 0.000£+00 0.0000
Ni-43  0.000E+00 0.0000
gifieet fRst0fdie fe04if
Total  0.000E+00 0.0000

***CNRSI(i,p,t) {ncludes

Fish

RERARAKAARAALINA

risk fract.
AARRARNAR RARAAR
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
friifffss fHf41f
0.000E+00 0,0000

3
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CVP-2009-00010
Rev. 1

Initially Existent Redionuclides (i) and Pathways (p)
and Fractfon of Total Risk at t=-1.000£+03 years
Water Independent Pathways (Inhalation excludes radon)

Plant Meat Milk Soit

ARRANARRT ™ XAK  RRARKRRAKARKRARR  KUARAKARAKAXARRK  RXARRAMKAARAKIAR

risk ct. risk fract, risk fract. risk  fract,
ARARERRAI ARG XARAMRARR RARBAK  BAAKAKAAK RXAKKA XAKKARKAR RAKRAK
0.000€+0( 000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.374E-1 000 3.374E-19 0.0000 2.096E-19 0.0000 1.312E-19 0.0000
2.135E-0 569 2.660E-11 0.0107 2.463E-10 0.0989 8.328E-11 0.0334
1t it tifgfeees (00088 ffC89088 (0008 Qf0f08908 130004
2.135€-0! 569 2.660E-11 0.0107 2.463E-10 0.0989 8.328E-11 0.0334

Initially Existent Radionuclides (i) and Pathweys (p)
and Fraction of Total Risk at t= 1,.000E+03 years

Water Dependent P

Radon

ARARKIRARAAKRRRA

risk fract.
ARRRARAAR ARRAAR
0.000E+00 0,0000
0.000£+00 0.0000
0.000E+00 0.0000
fEEefest 114444
0.000E+00 0.0000

Pla—-
KOUAARA
risk
ARJUARARA
0.000E+0
0.000E+0
0.000E+0
83003 881
0.DOOE+0

contribution from decay daughter radionuclides

B-71

ys

Meat Milk All pathways
AR ARAKARKARRRARARA  AAARAKARARIARA  KARRAKKAARRAARAX
ct. risk fraect. risk  fract. risk fract,

ARA  RRRAAANAR KARAKA
1000 0.000E+00 0,0D000
1000 0.000E+00 0.0000
1000 0.C00E+00 0.0000
tie friefeies 184414
1000 0.000E+00 0.0000

RUARARAR RARARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
1Heses o444
0.000E+00 0.0000

RARKRKRARK KRARAR
0.000E+00 0.0000
1.274E-16 0.0000
2.491E-09 1.0000
feefesisl iftisf
2.491E-09 1.0000
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Rev. 1
ATTACHMENT 4
1RESRAD, Version 6.4 Te Limit = 180 deys 08/27/2009 14:40 2
Concent : Calculation of Dose for 118-DR-1 Statistical Samples
File ¢ C3\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Concentration of radionuclides in environmental media
at t = 0.000E+00 years
Contaminat- Surface Air Par- wWetl Surface
ted Zone Sofl* ticulate Hater Vater
Radio~  NARRRAARAR ARRKIAMAAR NAAARAAARR ARARAXKENAA MAXRAAARAX
Nuclide pCi/g pti/zg pCi/m**3 pCi/L pci/L
RRAZARA  ANARARARAR RAAKANARAK AARNKAZAAR AARAARARAA AMXRRAANAR
Co-40 3.100e-01 3.100E-01 2.922E-06 0.000E+00 0,000€+00
Cs-137 5 650E-02 5.650E-02 5 326E-07 0.000E+00 0,000€+00
Ni-63 100E+02 1.100E+02 1.037E-03 0.DOCE+00 0.000E+00
ffifiti Hﬂtlllﬂ EELEERELs SESOR00L0 fEAAGEETEL LARELLLTLL
*The Surface Soil is the top layer of soil within the user specified ) zone/depth.
Concentrations in the media occurring in pathways that are suppressec calcutated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways active.
Concentration of radionuclides in foodstuff medis
at t = 0.000E+00 years*
Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustaces
Water Vegetable Vegetable Meat Hilk
Radio-  AMAKALUAAR RAAMUUUUK KXRARKKARA KAKAKRAAR AUAARANCKR AMRARASXIX NXKKRNARAR ARARARKKAR KKARARARAL
Nuclide pCi/L pCi/kg pCiskg  pCi/kg pCi/kg - pCi, pCi/L pCiskg pCiskg
ANAARKR  RHARRAKAAR AKARRAKAKA ARMMMAAARA AMAMARRARA ARMAARRAAR RANKR) RXARARKAAR RARXARAARA RAAARAANAR
Co-60 0.000E+00 2.480E+01 2.480E+01 2.4BOE+01 2.4B0E+01 3,68 3.0386+00 0.000E+00 0.000E+00
Cs-137 0 000E+00 2.250E+00 2.260E+00 2.260E+00 2.260E+00 S5.45! 1.220£+00 0.000E+00 0.000E+00
Ni-63 ODOE+00 5.500E+03 5.500E+03 5.500€+03 5,500E+03 2.14% 7.150E+03 0.000E+00 0.000E+00
fiifeet HHHHH feeffeaeey ffEefQqids iffC0Rfeest AAMS00040 0041 feeeedeeds Eeeaeetds SEeeededtt
*Concentrations are at consumption time and include radioactive decay o~ ngrowth during storage time.
For Livestock fodder, consumption time is t minus meat or milk storage time.
Concentrations in the media occurring in pathways that are suppressed --- calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways active.
Attachment 4 Sheet No. 2 0f 9
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ATTACHMENT 4
1RESRAD, Version 6.4 T« Limit = 180 da— 08/27/2009 14:40 Page 3
Concent : Calculation of Dose for %18-DR-1 itical Samples
File ¢ C:\RESRAD_FAMILY\RESRAD\118-DR~1_a:n::STICAL DOSE.RAD

Concentration of radionuclides in enviromental media
at t = 1.000E+00 years

Contaminat- Surface Air Par- Surface
ed Zone Sofl* ticulate Water
Radio- umum RAARAAAKRR RARARKRRAR llm..lﬂ BARKARRARR
Nuclide pCi/g peisg pCt/m**3 L pCi/L
RRARNAN  ARAAAKAAAR ARKARARKAA KAANAXKRAR j UK RARKRRARAR
Co-60 2.717€-01 2.717e-01 2.561E-06 *00  0.000E+00
Cs-137 5.519E-02 5.519€-02 5.203E-07 +00  0.000E+00
Ni-63 1.091€+02 1.091E+02 1,029€-03 00 0.000E+00
1efties fefftfsfef fEff8d8884 lillll““ (15 fEff8ffsft
*The Surface Soil is the top layer of soil the user specified mixing zone/depth.

CVP-2009-00010
Rev. 1

Concentrations in the media occurring in pathways that are suppressed are celculated using the current input parameters,

i.e. using parameters appearing in the {nput screen when the pathways are active.

Concentration of ljonuclides in foodstuff media
at . - 1.000€+00 years*

orinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustaces
Water Vegetable Vegetable Heat Milk
Radio-  AXXANKKAAN ARRAKARIAR ARKARKIAR *#wxvrwi kK AKAAAANRKA RARKMARKAN RAARKAKARK ANARAAAAAR ARARMARARA
Nuclide pei/L pCi/kg pci/kg 9 pCi/kg pCiskg pei/L pCiskg pCiskg
REANAKA  RARAAKAKAR ARARARRAAR ARKARKAAAX RAK AGUUURAR ARAARARRAR ARRAARARAR RARMARARAR ARXKAXA
Co-60 0.000E+00 2.174E+01 2.174E+01 +01  2.175E+401 3.228E+01 2.663E+00 0.000E+00 0.000£+00
Cs-137 0 000E+00 2.20BE+00 2.208£+00 +00 Z 208E+00 5.332E+00 1.192E+00 0.000E+00 0.000E+00
Ri-63 000E+00 5.458E+03 5.458£+03 +13  5.458E+03 2.129E+403 7.095€+03 0.0C0E+00 O.COOE+00
18888381 “HHHH 1feEf8f 08 Pe0e080188 fE0 eReseeeees SERififoff (Rff080ef SAS0M80000 (450008008
*Concentrations are at consumption time an de radioactive decay and ingrowth during storage time.
For livestock fodder, consumption time is s meat or milk storage time,
Concentrations in the media occurring in $ that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the in een when the pathways are active.
Attachment ______ 4 =~ SheetNo.30f2
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ATTACHME ‘4

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 4
Concent : Catculation of Dose for 118-DR-1 Statistical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Concentration of radionuclides in environmental media
at t = 3,000E+00 years

Contaminat- Surface Air Par- Well Surface
ted Zone Soil* ticulate Water Water
Radio-  RARNANARAA RRMRAKAXAR ARMARKARAN ARGKKGUKRA XRAMARARAR
Nuclide pCi/g pCi/g pCi/me*3 pCi/L pCi/L
ARIAARR  KARKIURRAR AARARKMRAN HAKNAAAKAR KAKARKAARA XIAAXXARAR
Co-&0 2.087E-01 2.087e-01 1.968E-06 0.000E+00 0.000E+00
cs-137 5.266E-02 5.266E-02 4.965E-07 0.000E+00 D0.000E+00
Ni-63 1.075E+02 1.075E+02 1.013E-03 0.0COE+00 0,000E+00
PEEERff FRRSET9608 PROESCRRES CAERO00008 SOEH000008 C8R00R0008
*The Surface Sofl is the top layer of soil within the user specified m | zone/depth.

Concentrations in the media occurring in pethweys that are suppressed calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways active.

Concentration of radionuclides in foodstuff media
at t = 3.000+00 years*

orinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk

Redio-  ARAAARRAKA ANARARRAAR RIRARKIUAN ARAKAKAKKA MKRARKARAX REARAX URARRRARAR ARARAKKAMR XARKRARKAK
Nuclide pCi/L pCi/kg pCiskg pCi/kg pCi/kg pCi/ pCisL 1/kg pCi/kg
KARMAR  KARAARAAME KAARKARRAR ARARKANARA ARAAARAAAA ANAKKKKAAX RAAKAA CROURRARARA AR JUARDULRAR
Co-60 0.000E+00 1.670E+01 1.670E+01 1.68264+01 1.671E+01 2.480 2.046E+00 0.000E+00 0,000£+00
Cs-137 0.000E+00 2.107€+00 2.107E+00 2.109E+00 2.107E+00 5.088 1.1386+00 0.000+00 0.000E+00
Ni-43 0.000E+00 5.373E¢03 5.374E+03 5.376E+03 5.374E+03 2,09¢ 6.986E+03 0.0006+00 0.000£+00
feeafis NHH“H FEERSSEREt TRES00000f SOESES0000 SRAQE4000 SELR4( PEEEfEeeft SRR efeees SALQ0014
*Concentrations are at consumption time and include radioactive decay wrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storag 3.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.
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1RESRAD, Version 6.4

Ta Limit = 180 days

ATTACHMENT 4

08/27/2009 14:40 Page 5

Concent : Calculation of Dose for 118-DR-1 Statistical Samples
File 3 C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE .RAD

Concentration of radionuclides in ervirommental media

at t = 1.000E+01 yeara

Cmtnimt- Surface Air Par-
Zone Sojle ticulate

Radio- iMllﬂl JAKAAKAANKA KUUCKAARRR B
Nuclide pti/g pCi/g pCi/m**3

RUAUARR  RRKAARAKAK RARANARRIN AAUKRKARAR R)
Co-60 8.295E-02 8.295€-02 7.820€E-07 (
Cs-137  &4.4TOE-02 4.470E-02 4.213E-07 t
Ni-63 1.018E+02 1.018e402 9.7 "E-04

PfEE00 PERLRSEQ00 QREE688480 £00 f{fS 1!
*The Surface Soil is the top layer us soil s

Concentrations in the medis occur ¢ inm

Surface
Water

ik A
peisL

R ARALARRARR

10 0.000E+00

10 0.000E+00

|o 0.000E+00

EEREEEE 103

he user specified mixing zone/depth.

that are suppressed are calculated using the current input perameters,

j.e. using parameters sppearing i, he inpu. sus cwn when the pathways sre active.

Concentration of radionuclides in foodstuff media
at t = 1.000E401 years*

Drinking Nonleafy Leafy

Water Vegetable vegetable

Redio-  AAMAKARKAR ARKJUAARAX KEARRKIAKA
Nuclide pCi/L pCiskg pCiskg

KRARRAA  ARRANKARAN RIARKANKAN ARKARKARRA

Co-60 0.000E+00 6.636E+00 6.636E+00

cs-137 D.000E+00 1 788E+00 1.78BE+00

Ni-63 0.000£+00 5.089E+03 5.08¢~ "3

tEfiese feRftfffqf SESSE0898d fffLL1

er Fodder Meat Milk Fish
t Milk

RANRK RIAARAARRA AXARARAARR RRAURAKAKA AXARKAAKAR AXKUARAAKA
kg pCi/ke peiskyg pCisL pCi/kg pLi/kg
RARK JUUUGUUOUA  UCRARARAR AXAARAKAKA ARARARKARR AXAARRANA
E+D0 6.639E+00 9.855E+00 3.130E-01 0.000E+00 0.0C0E+00
E+00 1.78BE+00 4.318E+00 9.655E-01 0.000E+00 0.000E+00
E+03 S5.089E+03 1.985E+03 &.616E+03 0.000E+00 0.000E+Q0

Crustacea

f oo THEE CODEREED0] SRE0000008 SE0R0q0808 QOAS00088d 00002LTLE

*Concentrations are at consumption timw and in~lude radiocsctive decay and ingrowth during storage time.

For livestock fodder, consumption time is -

Concentrations in the media occurring in p

us meat or milk storege time.

CVP-2009-00010

Rev. 1

ys that are suppressed are calculated using the current input parameters,

j.e. using parameters appesring in. the inpu. s<resn vhen the pathways are sctive.
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ATTACHME ‘4
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 6
Concent : Calculation of Dose for 118-DR-1 Statistical Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Concentration of radionuclides in environmental media
= 3.000E+01 yesrs

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Water Water
Radio-  ARMAKAKAAR AXMXNGAAK KARKARARAR RARUUARARA ARMAARARAR
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L
KARAARA  RRAXAANAAR ARAARRAAAK KRMAMAAARA AXARAZKAAN KRARARMAXK
Co-60 5.939€-03 5.939E-03 5.599€E-08 0.000E+00 0.000E+00
Cs-137 2.797E-02 2.797E-02 2.437€-07 0.000£E+00 0.000E+00
Ni-63 8.712E+01 8.7126+01 8.213E-04 0.000E+00 0,000E+00
preeeft tReqieqafe eAAeeqq9es SOCILOSOCT SOOSAA0000 MG Ot0E]
“The Surface Soil is the top layer of soil within the user specified m ) zone/depth.

Concentrations in the media occurring in pathwsys that are suppressed
i.e. using parameters appearing in the input screen when the pathways

CVP-2009-00010
Rev. 1

calculated using the current input parameters,

active.

Concentration of raedionuclides in foodstuff media

at t = 3.000E+071 years*

Drinking Nonteafy Leafy Fodder Foddar Meat

Water Vegetable Vegetable Meat

Milk Fish Crustacea

Radio~  KARAKARARR KAAAAAXARK RAARNAAARN KAAKAKARKR WWH ARKRALRIAK KMWKMA RRRRRARARA AARARAKARK

Nuclide pei/t pCi/kg pCizkg pCi/kg pCiskg pei/’
ARRARRA  ARNARARARR ARAARARAAN ARMARKARAR RAKRRARAAK RAXEMARARK ARARRA
Co-60 0.000E+00 4.751E-01 4.751E-01 4.786E-01 4.753E-01 7.05¢
cs-137 0. OOOE+OO 1.119€+00 1.119€+00 1.120E+00 1.119€+00 2.702
Ni-63 0.000E+00 4 .356E+03 4.356E+03 4.35BE+03 4.357E+03 1.695
feefees SEefEReeff fRSESCE0€f fOOO000000 SOO0QH0000 SRAA000008 $00704

pci/ i7kg pCi/ke
xm*"m RAKKAARKAN JOURAKARKAR
5.8 02 0.000E+00 0.000€+00
6.04cc-01 o OOOE+0C  0.000£+00
5.663E+03 0.CO0E+00 0.000E+Q0
fiffegifet HIHHIH Jifgseaee

*Concentrations are at consumption time and include radicactive decay an ingrowth during storage time.
For {ivestock fodder, consumption time is t minus meat or milk storage time.

Concentratfons in the media occurring fn pathways that are suppressed
j.e. using parameters appearing in the input screen when the pathways

B-77

calculated using the current fnput parameters,

active.
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ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 7
Concent : Calculation of Dose for 118-DR-1 § itical Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_S'n: 3T ICAL_DOSE.RAD

Concentration of radionuclides in environmental media
at t = 1,000E+02 years

Contaminat- Surfaece Air Per- Well Surface

ted Zone Soil* ticulate Water Water
Radio-  AARKARAARA RARRIARARA KARRRRRAMA KEXREAKRAAR KRARARKARR
Nuclide pCi/g pCi/e pCi/m**3 L pCi/L

RAARRAR  JUARAAARARN AXRJAAARIA KARARRAKAA XA ARK MARRAARAAN
Co-60 5.833E-07 5.833E-07 5.499E-12 0.0upE+00 0,000E+00
Cs-137 5 I.ZZE 03 5. 4225-03 5.112€-08 0,°~""" 00 0.000E+00
Ni-63 0S6E+01 5.058E+01 4.764E-04 O. 00 0.000£+00
[3E8R0 81 l!llil“ll Hll!lllll 11egeee648 114 tf f1effeeesf
*The Surface Soil is the top layer of eofl wi the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 1.000E+02 years*

prinking Nonleafy Leaty Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat Milk
Radio-  ANANRARKGL KKAARKAMAR AXAXRAXEAR RARKKAARAR JHUUAXAKAR AARUKRAMAR ARRAAKAKAR ARKAAANARA AAAARRARAX
.Nuclide pCi/L pCiskg pCl/ku pLiskg pCi/kg pciskg /7L i/kg pci/kg
KANRKAR  ANAKRAARNA ARARRARKAR AXRXRAAKAR KK*<X*YRUR RARRKARAAA ARRAXARRAK KAKAMXAKAR AARARRRAAA XRAXRAXKAX
Co-60 0.000E+00 4.666E-05 4.666E-05 4 -05 &4.66BE-05 6.930E-05 5.716E-06 O0.000E+00 0.000€+00

Cs-137 0.000E+00 2.169E-01 2.169E-01 2...c.-01 2.169E-01 5.239E-01 1.171E-01 0.000E+00 0.000€+00
Ni-63 0.000E+00 2.528E+03 2,5286+03 2 ~~"E+03 2.528E+03 9.861E+02 3.287E+03 0.000E+00 0.000E+00
111811t HHHHH feIfseaest (eee0 014t 11 1188 SEASE0e0fs SES808800d Aeqqefaaes 80 800€ (OOAOMI0S
*Concentrations are at consumption time and ude radicactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t us meat or milk storage time.

Concentrations in the media occurring in pa ye that ere suppressed are calculatad using the current input parameters,
i.e, using paremeters sppearing in the inpu. oureen when the pathusys are active.
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CVP-2009-00010

Rev. 1
ATTACHME 4
1RESRAD, Version 6.4 T« Limit = 180 days 08/2772009 14:40 Pege 8
Concent : Calculation of Dose for 118-DR-1 Statistical Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD
Concentration of radionuclides in enviromental media
at t = 3.000£+02 years
Contaminat- Surface Air Par- well Surface
ted Zone Soil* ticulate Water Water
Radio-  ARRRAARMRA AXAKARARRA MARAKARKME AXIRRAARKA &
Nuclide pCi/g pCi/g  pCi/m**3 pCi/L pCi/L
ARRRARA  AARARRI RARARAIARA ARKAAKAKAA KRAAKARARA AARIRARARK
Co-60 2.065€-18 2.065€-18 1.9%47E-23 0.000£+00 0.000£+00
Cs-137 4. 994E-0S 4 PO4E-05 i 708E-10 O 000E+00 0 000£+00
Ni-63 1.06BE+01 1.068E+01 1.007E-04 0.000E+00 000€+00
tHififs HIHUIH piifisitte RS 904090 SES0C8E40E lHﬂllHl
*The Surface Soil is the top layer of sofl within the user specified m ) zone/depth.
Concentrations in the media occurrmg in pathways that are suppressed calculated using the current input parameters,
i.e. using parameters asppearing in the input screen when the pathways o.c active.
Concentration of radionuclides in foodstuff media
at t = 3.000E+02 years*
Drinking Nonleafy Leafy Fodider Fndder Heat Milk Fish Crustacea
Water Vegetable Vegetable Meat
Radio-  AARARAAXAN AXKMAKAARK MAXRAKAARA XAKMKARKAK mmuu RRARARUAR RAKARIARAR RARKAKIARA RAKAKXRARA
Nuclide peisL pCi/kg pCi/kg pCi/ky pCi/kg pC'!/kﬂ f/L pCi/kg pCi/kg
MARAARA  AAARARARAR AJAAARARAR JAMAKAAARA ARAAKAARAA AARKRARARR RARARR™™* ARARAARAAR KIURAAKAKAR
Co-60 0.000E+00 1.652E-16 1.652€-16 1.684E-16 1.853E-16 2. £53 2.024E-17 0.000£+00 0.000£+00
Cs-137 0.0006+00 1.9986-03 1.998E-03 2.000E-03 1.998E-03 4.825 1.079e-03 D 000E+00 0.000E+00
Ni-&3 0.000E+00 5.341E+02 5.341£402 5.344E+02 5.342E+402 2.083 6.944E+02 0.000E+00 0.000E+00
feerged ATAEAfIC8t CORSAfE0ds fOROA 0Ot AOL00eseet SEOS0R000C SO0 hanan LOLLLLLELL LLLLLL00S CAEQELLLLL
“Concentrations are at consumption time and include radicactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.
Concentrations in the media occurring in pathways that are suppressed calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways active.
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Originator: S, W. Clark Date
Chk'd By ___M. W. Parrott Date _8/31/09
Calc. No. ___0100D-CA-V03268 Rev. No. _Q

B-79




CVP-2009-00010
Rev. 1

ATTACHMENT 4

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 14:40 Page 9
Concent : Calculation of Dose for 118-DR-1 Statistical Samples
Fitle ¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_STATISTICAL_DOSE.RAD

Concentration of radionuclides in ervironmental media
at t = 1,000E+03 years

Contunimt- Surface Air Par- | Ssurface
Soil* ticulate wavel Water
Radio- uumm FARRUGARAR RAUGUARKAR RARAARARKA RARARARAAN
Nuelide pCi/g pCi/g pCi/m =3 pCisL pCi/L
KERRAAK  KARKAAKAKR ANAKARRRAR KRAKKAAZARR KAR*=7RAK ARARMARAAN
Co-60 0.000E+00 0.000E+00 0.000E+00 0. +00 0.000E+00
Cs-137 3 7455 12 3 745E 12 3 530&-17 IJ +00 0.000E+00
Ni-63 0. +00 0.000€£+00
[B3E24 31 Hl“!lill iii(””ll [Hilllﬂ! it Lt EEERELLELS
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that sre suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathuays are active.

Concentration of radionuclides in foodstuff media
at t = 1.000E+03 years*

Drinking Nonleafy Leafy Fodder Focuer Meat Mitk Fish Cruatacea
Water Vegetable Vegetable Meat

Radio-  KARAKKRARN RARGUUURA ARAUAARAR JOMRRRRAKK mmml JARRRAXARK ANARAANAKK AXIAMOOURR AXKIOARARR
Nuclide pCi/L pCi/ke pCiskg pCi/ky pCi/kg pCi/kg pCi/L pciskg pCi/kg
ARUKAR  KARKXARKAN KRARARARAAR XRIQUUAARKR RN*==<<@)4 ARKKRRARAR AANAARKARAR RAKRAKIXAAA RAMOIKAKA RARKAXKRAA
Co-60 0.000E+00 0.0006E+00 0.000E+00 C +00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Cs-137 0.000E+00 1.498E-10 1.49BE-10 1 ~10 1.498E-10 3.618E-10 8.090E-11 0.000E+00 0,000E+00
Ni-63 0.000E+00 2.3156+00 2.315€+00 2 +00 2.315e+00 9.030E-01 3.0106+00 0.000E+00 0,000E+00
feigaet fesfffegf SASSEEF068 S4000808 6. 0, 000 PAECRERO0S SEO0Q0000S DORLS0000¢ SELRMRO00E SH000800id
*Concentrations are at consumption time end include radicactive decay and ingrowth during storsge time.
for livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pt ys that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the inpu. aureen when the pathuays are active.
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ATTACHMENT 5
1RESRAD, Vergion 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 2
Sunmary : Calculation of Dose for 118-0R-1 Focused Samples
File  : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD
Dose Conversion Fac (and Ralated) Parsmeter Sunmary
Dosw Library: FGR 11

0 3 ' Current % Base 5 Parameter
Merw 3 Parameter 3 Value¥# * cCaser Name
RAUARAR AR AR ARA KK AR R IARRANAR AR AR RARR KARRKAKUAARRRRARARARKAR AR KK ARRAARAAKAKAARKAAXARRXRKARK
A-1 3’ DCF's for external ground radistfon, (wow/yr)/(pCi/g) ! 3 :
A-1 7 Ba-137m (Source: FGR 12) ? 3.606E+00 * 3.606E+00 * DCF1¢ 1)
A-1 1 Cs-137 (Source: FGR 12) * 7.510E-04 * 7.510E-04 * DCFI( 2)
A-1 * Ni-63 (Source: FGR 12) * 0.000E+00 * 0.000E+00 * DCF1¢ 3)

¥ 3 3 H
B-1 * Dose conversion factors for {phalation, mrem/pCi: $ 3 s
B-1 ? Cs-137+D ' 3.190E-05 * 3.190E-05 * DCF2( 1)
B-1 ? Ni-43 ¥ 6.290E-06 ' 6.290£-06 ¥ DCF2( 2)

3 3 3 3
D-1 2 Dose conversion factors for ingestion, mrem/pCi: ! 3 ’
D~1 3 Cs-137+D * 5.000E-05 % 5.000E-05 ! DCF3¢ 1)
D=1 ' Ni-63 ? 5.770E-07 * 5.770E-07 ' DCF3( 2)

) 3 3 3
D-34 ! Food transfer factors: s 3 ’
D-34 7 Cs-137+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTFC 1,1)
D-34 ! Cs-137+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 3.000£-02 * 3.0D0E-02 * RTF( 1,2)
D-34 * Cs-137+D , ailk/livestock-intake ratio, (pCi/L)/(pCi/d) ’ 8.000E-03 * 8.000E-03 * RTF( 1,3)
D'“ 3 N L 1 . 1
D-34 * Ni-&63 . plant/soil concentration ! , dimensionless ° 5.000E-02 * 5.000E-02 * RTF( 2,1)
D-34 ’ Ni-63 , beef/livestock-intake ratiu, \pCi/kg)/(pCLi/d) * 5.000E-03 * S.000E-03 * RTF( 2,2)
D-34 !} Ni-63 , millk/livestock-intake ratio, (pCi/L)/(pCisd) 3 2.000€-02 * 2.000€-02 * RTF( 2.,3)

3 3 3 1
D-5 * Bioaccumulation factors, fresh water, H ’ ’ 1
D-5 ! Cs-137+D , fish 3 2.000€+03 * 2.000E+03 * BIOFACC¢ 1,1)
D-5 ! Cs-137+D , crustacea and mol lusks 3 1.000€+02 * 1.000E+02 * BIOFACC 1,2)
D.s 1 ¥ 3 3
0-5 ¢ Ni-63 , tish 3 1.000E+02 * 1.000£+02 * BIOFAC( 2,1)
D-5 * Ni-63 crustacea and mol luske } 1.000£+02 3 1,000E+02 * BIOFAC( 2,2)
O H R R g g s i st ninmmninini
#For DCF1(xxx) only, factors are for infinite depth & ares. See ETFG toble in Ground Pathway of Detailed Report.

*Bage Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : Calculation of Dose for 118-DR-1 Focused Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE . RAD

Site-Specific Parameter Summary
0 ’ 3 User : ? Used by RESRAD ! Parameter

Paramete| 3 ‘ault * (If different from user input) ? Name

uuumuuumuuunummumummxnumxmuuumummmkmmuumnuumwmuuwumn

ROM
RO11
RO11
RO1Y
RO
RO
RO
RO
RO
RO11
rROYY
ROY1
ROTY
RO

RO12
RO12
RO12
RO12

RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13

RO14
RO14
RO1%
RO14
RO14
RG14
RO4
RO14
RO14
RO14
RO14

3
I
1
3
3
3
3
3
3
3
3
3
3
3
s
3
]
3
3
3
)
3
1
3
s
H
1
3
¥
3
3
1
¥
3
3
3
3
3
H
3
3
b}
3
3
3
3
3
3
3
b

Area of conteminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to equifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculatfons (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): Cs-137
Inftial principal redionuclide (pCi/g): Ni-&3
Concentration in groundwater (pCi/L): (Cs-137
Concentration in groundwater (pCi/L): Ni-63

Cover depth (m)

Oensity of cover material (g/cm**3)

Cover depth erosion rate (wm/yr)

Oensity of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity

Contaminated zone field capacity

Contsminated zone hydreutic conductivity (m/yr)
Contaminated zone b parameter

Average snrual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

trrigation (avyr)

irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field copacity

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

Saturated zone b parameter

Vater table drop rate (m/yr)

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

O T

7.500E+01 * 1.000E+04 * 1 AREA
3.000€+00 * 2,000£+00 * .- 3 THICKG
9.000£+00 * 1.000E+02 * .- 3 LCZPAQ
1.500E+01 * 3.000E+01 ? .- 3 BRDL
0.000E+00 * 0.000E+00 ? s Tt
1.000E+D0 3 1.000E+00 ? 1)
3.000E+00 * 3.000€+00 * .- PTC3
1.0006+01 * 1.000E+01 * 3T 4
3.000€+01 ¥ 7 "M9E+01 ? - 35
1.000€+02 * JE+02 * LA }]
3.000E+02 * JE+02 3 --- NN
1.000E+03 * ° JE+03 ? .- L ()]
not used * | JE+00 ¢ .- L2
not used * | JE+00 ? 1 T(10)

L 1 1
4.950€-02 2 | JE+00 * --- 3 sU(D
9.700£+00 * L. JE+00 ? .- 3 81
not used ! 0.000E+00 * .-- SNIC D)
not used ’ 0.000€+00 ? .- P VIC2)

3 3 3
0.000€+00 * 0.000E+00 * .- 3 COVERD
not used ? 1.500E+00 * - > DENSCV
not used  1,000€-03 ? ¥ ovey
1.600£+00 * 1,500€400 ? .. ' DENSCZ
1.000€-03 * 1.0006-03 * ' ovez
4.000E-01 ' 4.000€-01 * ... ' TPCZ
1.500E-01 * 2.000E-01 * .- ! FCC2
2.500e+02 * 1.000E+01 °* .- 3 HCCz
4.050E+00 * 5,300E+00 * --- ! BCZ
3.400E+00 * 2,000E+00 --- 1 WIND
not used * 8.000E+00 ’ .- 3 HuMiD
9.100E-01 3 5.~"=-01 ’ .- I EVAPTR
1.600€-01 3 1, +00 ? ... ! PRECIP
7.600€-01 * 2,wue-01 ? ... * Rl
overhead * overhead 3 --- ¥ IDITCH
2.000€-01 * 2,000€-01 * --- 3 RUNGFF
1.000£+06 ¥ 1.0006+06 3 .- 3 WAREA
1.0006-03 ¥ 1.000€-03 * --- 3 EPS

3 3 3
1.600E+00 * 1.5006+00 * 5 DENSAQ
4.000E-01 * 4.000E-01 ? > TPS2
2.500€-01 * 2.000E-01 ° .- ' EPSZ
1.500€-01 7 2.000E-01 * .- * FCS2
5.530€+03 * 1,.DDOE+02 vee 1 HeS2
1.250€-03 7 2,000€-02 ! ... 3 HGWT
4.050€+00 ¥ 5.300€+00 * > Bs2
1.000c-03 ¥ ¢ ~~DE-03 ? --- T
4,600E+00 * DE+01 ? ... 3 DWIBWT
N0 ' : ’ MODEL
2.500£+02 ! ,..DE+02 ? --- W
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ATTACHMENT §
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Summary : Calculation of Dase for 118-DR-1 F¢ d Samples
File : Cz\RESRAD_FAMILY\RESRAD\118-DR-1_F( DOSE . RAD
Site-Specific Perameter Summary (continued)

3 ¥ User : Used by RESRAD !  Parameter
Meru * Parameter 3 Input * Default > (1f different from user input) °® Name
SAARARARAR UK IR A RIUARIIARK; AL xuummxunuu mumummuumumuuuuu
RO15 * Wumber of unsaturated zone strata 3 1 i -- ’ NS
RO15 * Unsat. zone 1, thickness (m) 3 2 000E+01 ' 4.000E+00 * .- Y OHCT)

R015 * Unset. zone 1, soil density (g/cm**3) ? 1.600E+00 ! 1.500E+00 ’ - ? DENSUZ(1)
R0O15 * Unsat. zone 1, total porosity 3 4.000E-01 * 4.000E-01 ! ' TPUZ(1)
RO15 * Unsat. zone 1, effective porosity * 2.5006-01 * 2.000E-01 * 7 EPUZC1)
RO15 ° Unsst. zone 1, field capacity 3 1.5006-01 ' 2.000€-01 * » FCUZ(1)
RO15 * Unsat. zone 1, sofl-specific b paramet-- 3 4.0506+00 * 5.300£+00 * .- P BUZ2(1)
RO15 3 Unsat. zone 1, hydraulic conductivity r) 3 2.5006+02 * 1.000E+01 * .- ¥ HCU2¢1)

3 3 1] t] 3
R016 * Distribution coefficients for Cs-137 M e ) 3
RO16 ?  Contaminated zone (ca**3/g) * 5.0006+01 * 4.600E+03 ? .- 3 peNuceC 1)
R016 7  Unsatureted zone 1 (ca™*3/g) 3 5,000E+01 * 4.600E+03 * --- 3 DONUCUC 1,1)
RO16 *  Ssturated zone (c**3/g) 3 5.000E+01 ' 4.600£+03 ? --- 3 DCNUCS( 1)
RO16 Leach rate (/yr) * 0.000E+00 ' 0.000E+00 * 3.322E-04 3 ALEACHC 1)
RO16 ?  Solubility constant 3 D.OOOE+0D ' 0.000E+00 ? not used 3 soLuek( 1)

3 3 1 ] 3
RO16 * Distribution coefficients for Ni-63 ' . ’ ! !

RO16 *  Conteminated zone (cm**3/g) * 3.000E+01 * 1.000E+03 * .- 3 penucc( 2)
RO'6 *  Unsaturated zone 1 (cm**3/g) * 3.0006+01 ! 1.000E+03 ? ee- 3 pcMucu¢ 2,1)
RO16 *  Saturated zone (cm**3/q) 3 3.0006+01 * 1.000E+03 * “a- 1 DCNUCS( 2)
R016 *  Leach rete (/yr) 3 D.000E+00 * 0.000E+00 * 5.528E-04 3 ALEACH( 2)
RO16 *  Solubility constant 7 0.0006+00 ' 0.000E+00 * not used ’ SOLUBK( 2)

3 ¥ 3 3 3
RO17 ? [phalation rate (w**3/yr) > 7.3006+03 * B.400E+03 ? 3 INHALR
RO17 * Mass loading for inhalation (g/m**3) ’ 1.0006-04 * 1.000E-04 ? ' MLINH
RO17 * Exposure duration 3 3.0006+01 * 3.000E+01 ¥ ' ED
RO17 * shielding factor, fnhalation 3 4.000E-01 * 4.000€-01 3 .- 3 SHF3
RO17 7 Shielding factor, external gamma ' 8.000£-01 * 7.000€-01 * --- 1 SHF1
RO17 ' Fraction of time spent indoors * 6.000E-01 * 5.000€-01 ? --- 1 FIND
RO17 * Fraction of time spent ocutdoors (on site) 3 2.000€-01 > 2.500€-01 * --- 3 FOTD
RO17 * Shape factor flag, external gamms 3 1.000€+00 * 1.000€E+00 * >0 shows circuler AREA. 1 F§

RO17 3 Redii of shepe factor array (used if F§ = -1): 3 3 I 1
R0O17 *  Outer annular radius (m), ring 1: ' not used * 5.000€+01 ? - ! RAD_SHAPE( 1)
RO17 *  Outer annulsr radius (m), ring 2: * not used ? 7.071E+01 ? --- ? RAD_SHAPE( 2)
RO17 *  Outer snnular radius (m), ring 3: * not used * 0.000€+00 3 --- ! RAD_SHAPE( 3)
RO17 * Outer anmulsr radius (m), ring &: 3 not used * 0.000E+00 * .- 3 RAD_SHAPE( &)
R0O17 '  Outer annular redius (m), ring 5: ! not used * 0.000£+00 3 --- : !AD _SHAPE( 5)
RO17 ¥  Outer snnwlar redius (m), ring 6: * not used 3 0.000E+00 * } RAD_SHAPE( 6)
RO17 * Outer annular radius (m), ring 7: ’ not used > 0.000€+00 ? 1 RAD SHAPE( 7
RO17 *  Outer annular radius (m), ring B8: ' not used * 0.000€+00 * ! RAD SHAPE( 8)
RO17 *  Outer annular redius (m), ring 9: ? not used * 0.000E+00 ° --- ? RAD_SHAPE( 9)
RO17 ' Outer annular redius (m), ring 10: ' not used * 0.000E+00 ? --- 3 RAD_SHAPE(10)
RO17 3 Outer snnutar radius (m), ring 11: } not used ¥ 0.000£+00 3 .- * RAD_SHAPE(11)
RO17 ¥  Outer annular radius (m), ring 12: } not used > 0.000E+00 * - ! RAD_SHAPE(12)
3 3 3 3 1
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summary : Calculation of Dose for 118-DR-1 Focused Samples
File ¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD
Site-Specific Parameter Summary (cont\nued)

0 1 ¥ User ’ Used by RESRAD : Parmter
Merw 3 arameter : wlt 3 (If different from user input) 3
WMWW“HMIHHHHWWWMWKWWW“ AWWRWUWWWHHMHA
RO17 ¥ Fractions of annular areas within AREA: ! 3 s
RO17 * Ring 1 T not ugsed JE+00 ¥ --- ¥ FRACA( 1)
RO17 * Ring 2 ! not used 'E-01 - 3 FRACA( 2)
RO17 * Ring 3 ! pot used JE+00 * .e- 3 FRACA( 3)
RO17 * Ring 4 3 not used ? JE+00 * --- 3 FRACA( &)
RO17 ?*  Ring S } npot used JE+00 ? --- ¥ FRACA( 5)
RO17 * Ring 6 ! not used ! JE+00 ? --- * FRACA( 6)
RO17 * Ring 7 ' not used JE+00 3 --- 3 FRACA( 7>
R017 Ring 8 ' not used ! JE+00 ? .- } FRACA( 8)
RO17 * Ring 9 ' not used ? JE+00 --- ¥ FRACA( 9
R017 *  Ring 10 5 not used ? JE+00 * .- > FRACA(10)
RO17 *  Ring 11 ' not used ? JE+00 ? --- ! FRACA(11)
R017 *  Ring 12 ! not used ? JE+00 ¢ .- ' FRACA(12)

3 b} 3 ]
RO18 ' Fruits, vegetables and grain consumption (kg/yr) * 1.100E+02 3 1.400€+02 * .- 3 DIET(Y)
RO1B * Leafy vegetable consumption (kg/yr) 3 2.7008+00 ¥ 1.400E+01 ° .e= ' DIET(2)
R018 ¥ Milk consumption (L/yr) ' 1.000E+02 ! 9.200E+D1 * --= ' DIET(3)
RO1B * Meat and poultry consumption (kg/yr) ? 3.600E+01 * 6.300£+01 3 --- * DIET(4)
R018 *> Fish comsumption (kg/yr) ¥ 1.9706+01 * 5.400E+00 3 --- S DIET(S)
RO18 3 Gther seafood consumption (kg/yr) 3 9.000E-01 * ~ “"0g-01 * --- 3 DIET(6)
R018 ? Soil ingestion rate (g/yr) 3 7.300E+01 ? 0E+01 ? --- * SsoIL
R018 * Drinking water intake (L/yr) Y 7.3008402 ? ... 0E+02 * see 3 DWl
RO18 ? Contamination fraction of drinking water ' 1.000E+00 * 1.000€+00 * .- ' FOW
RO18 ? Contamination frection of household water ' not used * 1.000E+00 ¢ - > FHHW
ROT8 * Contamination fraction of [ivestock water 3 1.000€+00 * 1.000£+00 * - 3 FLW
RO1B * Contamination fraction of irrigation water * 1.0006+00 * 1.000£+00 ! s * FIRW
R018 * Contamination fraction of aquatic food * 5.000E-01 * 5.000E-01 * -=- 3 FR9
R018 * Contamination fraction of plant food 39 1-1 ' 0.375e-01 3 FPLANT
R018 ’ Contamination frection of meat $-1 ¥t : 0.375E-02 3 FMEAT
R018 ’ Contamination fraction of milk i1 I-1 : 0.375€-02 3 FMILK

3 3 3 1 3
RO19 ? Livestock fodder intake for meat (kg/day) 3 6.800E+01 * 6.800E+01 * .e- 3 LFIS
RO19 * Livestock fodder inteke for milk (kg/day) 3 5.500E401 * 5.S00E+01 ! --- 3 LF16
RO19 ° Livestock water intake for meat (L/day) * 5.000E+01 * 5.000E+01 * --- 3 LIS
R019 ’ Livestock water intake for milk (L/day) 3 1.600E+02 ' 1.600E+02 * --- 1 LWIé
R019 ¥ Livestock soil intake (kg/day) ¥ 5,0006-01 * 5.000e-01 * --- 1 L8t
R019 * Mass loading for foliar deposition (g/m**3) ? 1.000E-04 * 1.000E-04 ! 3 MLFD
R019 7 Depth of soil mixing layer (m) 3 1.500€-01 * * “"0E-01 * I OM
R019 ! Depth of roots (m) ! 9.000E-01 3 DE-07 ? 1 DROOT
R019 ? Drinking water fraction from ground water ! 1.000£+00 ? 0E+0Q ! --- ? FGWDW
R019 * Household water fraction from ground water } not used DE+00 ! .- 3 FGWHH
R019 ! Livestock water fraction from ground water * 1.0006+00 * DE+0Q * .- 3 FGMLW
R0O19® * Irrigation fraction from ground water ¥ 1.0006+00 * DE+00 ? —ee I FGWIR

3 3 3 ] 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) ¥ 7.000e-01 ? DE-01 ? .- P oY)
R198 ’ Wet weight crop yield for Leafy (kg/m**2) 3 1.500€+00 ? DE+00 ! --- 3 YV(2)
R198 * Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * DE+00 ? .- ' Yv(3)
R198 ’ Growing Season for Non-Leafy (years) ¥ 1.700€-01 ? ,.,w0E-01 ! - I TECT)
R19B * Growing Season for Leafy (years) 3 2.S00E-01 * " ""“DE-01 ? ... T TEC2)
R198 ’ Growing Season for Fodder (yesrs) 3 B.DOOE-02 * | DE-02 ? .. 1 TE(®)
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Sumary : Ceaiculation of Dose for 118-DR-1 Focused Samples
File = C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Site-Specific Parameter Summary (connnued)

B-86

0 3 3 User 4 Used by RESRAD ' Parameter
Menu ? Parameter Input ' Default * (If different from user input) * Name
KRRARAARARRRIARIIAKA RAAK, uuuuwxmnnnmmn J TARARAIARAARARRIARAJOKARKARRA
R198 * Translocetion Factor for Non-Leafy * 1.000E-01 * 1.000€-01 * ave T TIVCY)
R198 * Translocation Factor for Leafy 7 1.000E+00 * 1,000€+00 ? --- 1 TIV(2)
R198 * Translocation Factor for Fodder ! 1.000E+00 ' 1.000E+00 ? .-- PTIVES)
R198 ? Dry Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500€-01 ' .-- ? RORY(1)
R198 * Dry Folisr Interception Fraction for y ¥ 2.500€-01 * 2,500€-01 ! .. > RORY(2)
R198 * Dry Foliar Interception Fraction for ler ' 2.500E-01 * 2.500€-01 * . 3 RDRY(3)
R198 * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500€-01 ? - 3 RUET(1)
R198 ! Wet Foliar Interception Fraction for ccu/y ’ 2,500E-01 * 2.500€-01 ? cw- ' RWET(2)
R198 * Uet Foliar Interception Fraction for Fodder ! 2.500E-01 * 2.500E-01 * - ? RWET(3)
R198 * Weathering Removal Constant for Vegetstion ! 2.000E+01 * 2.000E+01 ® .-~ ¥ WLAM
3 1 ] 1
€14 * C-12 concentration §n water (g9/ca**3) ! not used * 2.000E-05 ! --- ' C12vTR
€14 €-12 concentration in contaminated st (g/g) > not used ' 3.000€-02 ’ a-- ¥ g12ez
c14 Fraction of vegetation carbon from soi. ’ not used ' 2.000€-02 ? ae- } CsOIL
cl4 Fraction of vegetation carbon from af- ’ not u } 9.800€-01 * .- ' CAIR
c14 C-14 evasion layer thickness fn soil ’ not used * 3.000€-01 * .. ! pMC
c14 €-14 evasion flux rate from soil (1/s 3 not used * 7.000€-07 °* .- > EVSN
c14 C-12 evasion flux rate from soil (1/s<.. ’ not used * 1.000€-10 *® .- 1 REVSH
c14 Fraction of grain in beef cattle feed ' not used ’ B.000E-01 3 m-- ? AVFG4
cl4 Fraction of grain in milk cow feed ! not used * 2.000€-01° --- ¥ AVFGS
1 3 3 3
STOR ' Storege times of contaminated foodstu®‘- (days): ! s 3 3
STOR Fruits, non-leafy vegetables, and g 3 1.400€+01 * 1.400€+01 * “-- ? STOR_T(1)
STOR Lelfy vegetables ¥ 1,000E+00 * 1.000E+00 °* --- ? STOR_T(2)
STOR Mitk * 1.000E+00 * 1.000E+00 * ---  STOR_T(3)
STOR Meat and poultry ? 2.000E+01 * 2.000E+01 ? .- $ STOR_T(4)
STOR Fish ! 7.000E+Q0 * 7.000E+00 * .. ' STOR_T(3)
STOR Crustacea and mol lusks ? 7.000E+00 * 7.000E+00 * =-- ’ STOR_T(6)
STOR Well watar 3 1.000€+00 ' 1.000E+00 * --- > STOR_T(7)
STOR Surface water * 1.000E+00 ' 1.000E+00 * --- } STOR_T(8)
STOR Livestock fodder ¥ 4.500E+01 ¥ 4.500E+01 ° --- 7 STOR_T(9)
3 3 3 3
RO21 * Thickness of building foundation (x) > not used * 1,500E-01 * --- * FLOOR1T
RO21 * Bulk density of building foundation ( fre3) * not used ' 2.400E+00 °* s-- * DENSFL
RO21 * Total porogity of the cover material ’ not used ! 4.000E-01 * .-~ ¥ OTRCY
RO21 * Total porosity of the building foundation ’ not used * 1,0006-01 --- Y TPFL
R021 ? Volumetric wster content of the cover material * not used * 5,000E-02 * .- ! PH20CY
R021 * Volumetric water content of the foundation ’ not used * 3.000€-02 * --- ' PH20FL
RO21 * Diffusion coefficient for radon gas (w/sec): L4 3 : ? -
RO21 in cover meterial ' not used ' 2.000€-06 3 .-- ' DIfFCY
RO21 in foundation material ' not used ' 3.000€-07 3 --- ' DIFFL
RO21 in contaminated zone sofl ! not used * 2.000E-06 3 --- ’ DIFC2
R021 ¥ Radon vertical dimemsion of mixing (m) ' not used * 2.000E+00 3 --- 3 HMIX
R021 * Average building air exchange rate (1/hr) ' not used ' $.000E-01 3 .- I REXG
RO21 ? Hefght of the building (room) (m) ? not used * 2.500E+00 ® .— 5 HRM
R021 * Building interior area factor ! not used ’ 0.000E+00 3 e-- ¥ FAl
RO21 ¥ Building depth balow ground surface (m) ! not used °-1.000€E+00 * --- 3 DMFL
RO21 ’ Emanating pawer of Rn-222 gas ' not used * 2.500€-01° --- 1 EMANA(1)
RO21 * Emanating pawer of Rn-220 ges ! not used * 1.500€-D1 3 .- 1 EMANA(2)
3 3 1 3
TITL * Number of graphical time points 3 32 } --- 3 .- * NPTS
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Summary : Calculation of Dose for 118-DR-1 Focused Samples
File < C:\RESRAD_FAMILY\RESRAD\118-DR-1_fOCUS_DOSE.RAD

Site-Specific Perameter Summary (connnued) .
0 bl 3 User 1 Used by RESRAD 3 Parmter
Merw Parameter Input wlt * (If different from user input) ?
umwummumummuuwuumummuuxmxunmuu.......muummmwnwxmmmnummuxmm
TITL ? Maximun runber of integration points for dose 3 - --= ’ me

TITL ? Maximum number of i{ntegration points ¢ aee
li”li”ﬂiilllllﬂlllil“li!“tl“!“IHlﬂHHHHHHHHIHHHl"l lIHllHlIllllillHlHll”lll”llIHlllIltlllil(llHll

Summary of Pathway Selections

3 yser Selection
Amxunmummuummmuummuwu

1 -- external gamsa active
2 -- inhalation (w/c rudon)’ active
3 -- plant ingestion s active
4 -- meat ingestion 3 active
5 -- mflk ingestion 3 active
6 -- aquatic foods ’ active
7 -- drinking water 3 active
8 -- goil ingestion 3 active
9 -- rndon 3 supprened

pathway
HilillilllHHHHHHHHHHIH“HHHHHHHI
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ATTACHMENT §

1RESRAD, Version 6.4 Tu Limit = 180 days 0872772009 15:21 Page 8
Summary : Calculation of Dose for 118-DR-1 Fo—--d Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_FO  DOSE.RAD

Contaminated Zone Dimensions *~*~ial Soil Concentrations, pCi/g
RAARRRAAAK RARKRARKARIAR RRARAMANRAAMARAAARA UK ARALK
Area: 75.00 square meters Cs-137 4 .950€-02
Thickness: 3.00 meters Ni-63 9.700£+00
Cover Depth: 0.00 meters
0

Total Dos- ™QSE(t), mrem/yr
Basic Redtatior @ Limit = 1,500E+01 mrem/yr

Total Mixture Sum M(t) = Fractics uv Basic Dose Limit Received at Time (t)

KARRURRUOUG AR RREARIR AARK UG RO ACOUCUR UGG RAJUCRA URAR
t (years): O0.000E+00 1.000E+00 3.000E+00 1.000€+01 3.000E+01 1.000E+02 3.000£+02 1.00CE+03
TOOSE(t): 8.860E-02 B8.656E-02 B8.264E-02 7.027E-02 &.426E-02 B8.997E-03 2.092E-04 5.724E-07
M(t): 5.906E-03 5.771E-03 5.509€-" ° “85E-03 2.951E-03 5.998E-04 1.39%4E-05 3.8166-08

OMaximum TDOSE(t): 8.860E-02 mrew/yr at t: E+00 years

Attachment

CVP-2009-00010
Rev. 1

Sheet No. § of 18

Originator: S, W, ng Date _8/31/09
Chik'd By __M. W, Penott Date _8/31/09.
Calec. No. __ 0100D-CA-V0326 Rev.No. _0

B-88




1RESRAD, Version 6.4
Summary :
File

Total Dose Contributions TOOSE({,p,t) for Indivi

Ground

Radio- ARAKAKARAKRAKAAA
Nuclide mrem/yr fract.
KKARAAR ARKAKREAR KRRAKA
Cs-137 8.675E-02 0.9792
Ni-63 0.000E+00 0.0000
ietfdf (AER046688 110001
Total 8.675E-02 0.9792
[}

Ta Limit = 180 days
calculation of Dose for 118-DR-1 Focused Samples
: C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

ATTACHME

08/27/2009

15:21

Page

5

9

CVP-2009-00010
Rev. 1

Radionuclides (i) and Pathways (p)
As mres/yr and Fraction of Total Doac at t = 0.000E+00 years

Water lndependent Pathways (Inh<!-*ion exciudes radon)
L

Inhalation Radon 14 Mest
ARARRAKAKAKARARA  ARARAKARKAARAAAR  KARKAARK KR ARAMARARARAAKARA
mrem/yr fract. mrem/yr fract. mrem/yr ct. mrem/yr fract.
RARRARMAR AAAKAR AKRRUAKA ARAARR  RARARRRK KRR RAAKRAKAR KARAXR
3.798E-08 0.0000° 0.000£+00 0.0000 l. 184€-0 047 3.228E-05 0.0004
1.468E-06 0.0000 0.000€+00 0.0000 183€-0 133 1.473E-05 0.0002
fifififes fH4406 qitfiftfds fR014t ilﬂ”!t fif iffsftfff 484814
1.506E-06 0.0000 0.000E+00 0.0000 1.601E-0 181 4.701E-05 0.0005

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

oo

Water
Radio- AKKARAKRARARANAK
Nuclide mrem/yr fract.
RIGUKARR RARKAAKAR KAARAR
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
tefffss fE90188t PEE44L
total  0.000€+00 0.0000

Fish
RARKANARRAARKARR
mrem/yr fract,
AARAREARR AMARAR
0.000E+00 0.0000
0,000£+00 0.0000
fiigiisfy 114414
0.00D0E+00 0.0000

Radon
ARKRRRAR ARKARAA
mrem/yr fract.
AMARKRRAR ARKARA
0.000E+00 0.0000
0.000E+00 0.0000
fif1stees Lottt
0.000E+00 0.0000

O*sur of all water independent and dependent pathways.

Milk
ARAKKARARARAKAAR
mrem/yr fract.
KAAKARRAK AAAARA
2.005E-05 0.0002
1.364E-04 0.0015
titffifdf tiiftt
1.565e-04 0.0018

for Individual Radionuclides (i) and Pathways (p)
“t t = 0.000E+00 years

xmxw

mrem/yr
AERARAAR
0.000E+0
0.000€+0
fifeetit
0.000E+0

B-89

ays

(173
st.

88E

Meat
BAARKARAKAARRARR
mrem/yr fract.
ARARRARAR RARRAR
0.000E+00 0.0000
0.000E+00 0.0000
frefeense tefdt

(0.000E+00 0.0000

Attachment

Milk
RAKARRROUORARE KR
mrem/yr fract.
RARRAAAAR ARARAR
0.000E+00 0.0000
0.000€+00 0.0000
1Ieg1ieey 180441
0.000E+00 0.0Q00

5

Originator: S. W. Clark

soil
RARKARARRKMERAAR
mrem/yr fract.
ARAARARAA AKRARA
1.084€-05 0.0001
2.451E-05 0,0003
fRsfffges disifs
3.535E-05 0.0004

ALl Pathwayn*
ARKRKARARAARAARR
mrem/yr fract.
ARAARARRA AXAAXRK
8.724E-02 0.9847
1.360€-03 0.0153
fefrfsets titd
8.860€-02 1.0000
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Total Dose Contributions TDOSE(1,p, t) for Individual Radionuclides (i) and Pathwsys (p)

ATTACHMENT §

08/27/2009 15:21 Page 10
Summary : Calculation of Dose for 118-0R-1 Focused Samples
File t C:\RESRAD_FAMILY\RESRAD\118-OR-1_FOCUS_DOSE.RAD

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Imhalation

Nuclide mrem/yr fract. mrem/yr fract.

Ground
Radio- ANARARAARARNANAR NARKRKARAKAKAARA umuummn

ARARKR RARRARARK ARKAAR AXARRANAA ARRARR 7= WAAK AARIA

Ca-137 8.4756-02 0.9790 3.710£-08 0.0000 (
N{-63  0.000E+00 0.0000 1.456E-06 0.0000 (
teeffdf (ERA00080 6848 Of000660 SO0048 |
Total 8.475E-02 0.9790 1.493£-06 0.0000 (
(1]

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

+00 0.0000
ti1s 1158ee
£400 0.0000

Water lndependent Pathways (Inhalation excludec rldon)

Plant

RAAXRAKARARANARR mmnmmu
arem/yr fract. mrem/yr fract.
RUAUUGAR RAKIKR  AARARARZA ARARAK
l. 087E-04 0.0047 3.153E-05 0.0004

1.174€-03 0.0136 1.4626-05 0.0002
fiefffeds f08808 offfq6f4f fHL611
1.582E-03 0.0183 4.615E-05 0.0005

As wrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathweys

oo

Water Fish
Radio- AMANARIUUARKARR  ARAAKRAKAARARAXEX
Nuclide mrem/yr fract. mrem/yr fract.

Radan
(RARRRARANAR
men/yr fract.

ANKRARR RRRARARAR AREAXR  KRAAKAKAR RARRAA  UUAKAAKAX AUARA
Cs-137 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000

feeffft fOR00000f efe008 fEER00008 £O0640 §

fHEEfeer fiffif

Total  0.000E+00 0.0000 0.000E+00 0.0000 f ~~OE+00 0.0000

0*sum of all water independent and dependent |

ways.

Ptant Meat

A

mren/yr fract, mrem/yr fract.
RRARARANA RRRAAK  KAKAKKANA AXARAA
0.0006+00 0.0000 0.000E+00 0.0000
0.000£+00 0.0000 0.000E+00 0.0000
fHeeeeeds CEAR08 feftfff49 Pff4ff
0.000£+00 0.0000 0.000E+00 0.0000

Attachment ____ §

IRARAAARUIARARAR

fract. mrem/yr fract.
ARRAGUAR RARKER  RIOUGARARA  ARIUAX
0.000£+00 0.0000 8.522E-02 0.9844

CVP-2009-00010
Rev. 1

i Soil
MARAARKRARARARAR  KRARKRARAXARARAR
mrem/yr  fract. mrem/yr fract.
ARARAAIAR AXAXAR  RERAKANAR AXAAAR
1.958E-05 0.0002 1.059€-05 0.0001
1.354E-064 0.0016 2.432E-05 0.0003
tEeftgeRs (40048 fRffieqts 6851
1.550E-04 0.0018 3.491E-05 0,0004

All Pathways*

0000 1.349€-03 0,0156

0.000E+00 0.
feedeeids t0efft fff406040 fL4041
0.000E+00 0.0000 8.656E-02 1.0000
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ATTACHMENT §

1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 11
Surmary : Calculation of Dose for 118-DR-1 Focused Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

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

As mrem/yr end Fraction of Total Doac nt t = 3.000E+00 years
Water Independent Pathways (inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Sail
Radio- AAKAKIARKEXAKAAR  KRKANKAGURKUKRER  NARAAKKAMKARRIAR  KXARRARAF "= RAK  AAXKXAARKRARARAR ARARRAXAKAKAKRAR ~ARAANAKAARKARRRA
¥uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr ct. mrem/yr fract. wmres/yr fract. mrem/yr frect.
LKARA ARKKAAARR AARAAK  RAKARRAAN AKKRAK KRAKAMARA AKRAAR  RARAAARA KAA  RAAKMARKR KARKKK  NARRAMAAX AXKANAK AKRKNARRAR RAKKRU
Cs-137 B8.086E-02 0.9785 3.540E-08 0.0000 0.000E+00 0.0000 3.900€-04 047 3.009€-05 0.0004 1.869E-05 0.0002 1.010E-05 0.0001
Ni-63 0.000£+00 0.0000 1.434E-06 0.0000 0.000E+00 0.0000 1.155€-0: 140 1.440£-05 0.0002 1.333E-04 0.0016 2.395E-05 0.0003
fEifeeg testaessy so08es CSfff000q 40004 SPLO00000 fE0040 POOCE004) f1f PREff8ff8 DRSECS SSRES8RC8 DEESSE QERELM08F FOSL41
Total 8.086E-02 0.9785 1.469€-06 0.0000 0.000E+00 0.0000 1.545€-0: 187 4.44B8E-05 0.0005 1.520E-04 0.0018 3.405E-05 0.0004

oo

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) end Pathways (p)
As mresvyr and Fraction of Total D-—- *t t = 3,000E+00 years

Water Dependent 3ys
Fish All Pathways*

Water Radon PL Meat Milk

Radio- ARAAAMARAKKAURAR  AKARAAARAKARAAAR  AXAKAAKKARIOUARAR  KKAARARA AL ARROUAKKUXRRRK  KCKKEARKURRANREAN  AXAKAARAXARRARANR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr ct. mrew/yr fract. mrem/yr fract. wrem/yr fract.
RANARKKR KAAKAMARK KAXKAR ARARARRAR ANAMAR ANAKKARAA AAAKAR ARAARARA KA AKARARAAR KAARRR  ARARMARAN AXRARK  AKRKAXAKK RARXKX
¢s-137 0.000E+00C 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+0u v.v000 0.00CE+00 0.0000 0.0C0E+00 0.0000 8.131E-02 0.9839
Ni-63 0.000E+C0 0.0000 0.000€+00 0.0000 0.0CO0E+00 0.0000 0,000€E+0" = 7000 0.000E+00 0.0000 0.000E+00 0.0000 1.329€-03 0.0161
tifefes SEf0S0088 40048 f1eff0808 100000 CEESS0840 S90800 1808411 111 (RS0 5900 S98440 RLAQ8000 (RE000 QESS00088 L0861
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C0DE+D( 1000 0.000E+00 0.0000 O0.000E+00 0.0000 8.264E-02 1.0000
0*sum of all water independent and dependent pathways.

o0
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ATTACHMENT §
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 12
Summary : Calculatfon of Dose for 118-DR-1 f ed Samptes
File ¢ C:\RESRAD_FAMILY\RESRAD\118-DR~1_Ffu~us_DOSE.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 = 1.000£+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat wilk Sofl
Rodio- RIAAKARARARRKMAR  RARARAAAAKKKARRA RAUKRRANRAR  RAAARUCRIARARAR  ARAKAARANKKARRAN ~ ARARRAKIKAXAXUARRR  KAXKAARKMXRRERRR

Nuclide wmrem/yr fract. mrem/yr fract. wyr fract. mrew/yr

fract. mrem/yr fract., wrem/yr fract. mrem/yr fract.
AU JLUAR

JUOUARAR JOURRAARAR ARRAKA  ARARARARA KAARRA KARKA ANRARK RRAXRKARA NAAKAR AAJOAKARR AUARAR  KXARARRAR RAXARR

Cs-137 6.863€-02 0.9767 3.005E-08 0.0000 ... JE+D0 0.0000 3.310E-0b 0.0047 2.554E-05 0.0004 1.586E-05 0.0002 B8.576E-06 0.0001
Ni-63  0.000E+00 0.0000 1.358E-06 0.0000 0.000E+00 D.0000 1.094E-03 0.0156 1.363E-05 0.0002 1.262E-04 0.0018 2,268£-05 0.0003
fEOfffd fRAS0R600 fA0808 APOAR00Rf SORARf  ceccffiff f90000 PRQOI0040 SO980F SEAsfeg0f S00000 SO0000000 (00068 (4490048 L2018
Total 6.B63E-02 0.9767 1.388E-06 0.0000 OE+00 0.0000 1.425€-03 0.0203 3.917E-05 0.0006 1.427E-04 0.0020 3.128E-05 0.0004

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mremyyr and Fractjon of Total Dose At t = 1,000E+01 years
0 Water Dependent Pathuays
0 Water fish Radon Plant Heat Milk All Pathways*
Radfo- XRAAKANAMARIMAAAR  ARARIUUAREARRARN JURARRIUOUAR  KARAGUUARRARAR  KAAKARKARRRAANAK  REKGUGURKXARRKER RO KEKXKRERIUAR
Nuclide mrem/yr fract. mrem/yr fract. w/yr fract. mrem/yr

fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
WAARAR  AKARKARKA JOANAR

ARRRRAR ARARKRARR AKRAAR  REEARAAXR KIAAKX ARARR AKKARR  RRARRAKAR XRAMAZA  MAKGUAKAA RUKKA  RARARLIAR
Cs-137 0.000€+00 0.0000 0.000E+00 0.0000 ..,wOE+0C 0.0000 O.0C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6 $01E-02 0.9821

N§-63 0.000€E+00 0.0000 0.000E+00 0.0000 ~ ~)0E+00 0.0

0.000€+00 0.0000 0.000E+00 0.0000 25BE-03 0.0179

000 0.000e+00 O,
ll“lll EEISREd iffdf1 fREE50048 S04 EEEESD f00000 RO490000 (90000 (A8899908 fO0d0d SO0490488 £E00108 IHHHH IHHI
Total 0.000+00 0.0000 0.000E+00 0.0000 u..J0€+00 0.0000 0.000E+00 0.0000 O.0DOE+00 0.0000 0.000€+Q0 0.0000 7.027e-02 1.00Q

0*Sum af all water independent and dependent pathways.
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ATTACHMENT §
1RESRAD, Version 6.4 Tx Limit = 180 days 0872772009 15:21 | 13
Sumary : Calculation of Dose for 118-0R-1 Focused Samples
File : C:\RESRAD_FAMILY\RESRAO\118-DR-1_FOCUS_DOSE.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 = 3,000£+01 years
0 Water independent Pathuways (Inhalation excludes radon)
0 Ground Irhalstion Radon Plant Meat Milk Soil
Radio- ARKARRRKAAAMAANA  RKANARANAAARRARA AAAKARARARAARARA  ARAARAKARRIARRAR  KARARARAKARRAARA
Nuclide mrem/yr. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. @mrem/yr fract. mrem/yr fract. mrem/yr f{ract,
KABARKM BAARAKAAR AKKANA RARKAARAA AEAMAR ARAKAKAAR KAKARK NARAMRARF ***%NAR  AAUARAANAR KEMARR  XKARAKAAAR AARARA  RARARKARA RAKAA
Cs-137 4.295E-02 0.9703 1.880E-08 0.0000 0.000E+00 0.0000 2.071E-04 D47 1.598E-05 0.0004 9.925E-06 0.0002 5.367E-06 0.0001
Ni-63  0.000E+D0 0.0000 1.162E-06 0.0000 0.000E+00 0.0000 9.367€-04 212 1.167E-05 0.0003 1.081E-04 0.0024 1.942E-05 0.0004
trigfit teefifees fefe8f fERA0040f (89068 (06848 108040 1f1910011 Eff PRESERELD (051 fRffRfrft fR0efd QRSR0000F fE{11
Total  4.295€-02 0.9703 1.18%E-06 0.0000 O0.000E+00 0.0000 1.144E-0: 258 2.765E-05 0.0006 1.180E-04 0.0027 2.478E-D5 0.0006
0

Total Dose contributions TDOSE(i,p,t) for Individual Radiocnuciides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dc-- *% t = 3.000E+01 years
0 Water Dependent f 1ys
4] Water Fish Radon Ple Meat Milk ALl Pathways*
Radio- AKARKAKAXIUAKAR  AAKRKAARARGUAAER  AEAKAARNAARAGUAL  UUULRARY KA ARUARKRKARARARRA  JULRUARKARKRRARR  ARMAKAKAKAARARAR
Nuclide mrem/yr fract. mrem/yr fract. wmrew/yr fract. mrem/yr it,  mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAARRR MRAXRKARK KARKAR RARAAKARR NAAMAR ARAMAAARA NRARMA  KAAKIAXY UL UANARAKA XAXKARA  NOURAKKAR KAUGAK  RAXAUAKAK AXAKER
Cs-137 0 DDOEMJO 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0G ».v)00 0.000E+00 0.0000 0.000E+00 0.0000 4.319E-02 0.9757

Ni-&3 0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0,0000 1.077E-03 0.0243

Piffett IHHHH tefef ffefffsds fR6641 fRRf0fdf COR660 fERR0088f < fff Qifg0088f f80041 10190011 lHHl fiteetee f11f1t
Total 0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000£+00 100G 0,000£+00 0.0000 D.0Q0E+00 0.0000 4.426E-02 1.0000

0*Sum of all water {ndependent end dependent pathways.
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ATTACHMENT 5

1RESRAD, Version 6.4 Te Limit = 180 days 0872772009 15:21 Page 14
Summary : Calculation of Dose for 118-DR-1 Focused Sasples
File  : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem”— -nd Fraction of Total Dose At t 3 1.000E+02 years

0 Wate ependent Pathways (Inhalation excludes redon)

0 Ground Inhalation Plant Meat Mitk Soil
Radio- AANARUAKARAAARRAN  KAKKAAARNAAAKAKAX uuuunu ARRARKANRKRRIOAA  AXRARXXAARARARAA
Nuclide mrem/yr fract. mrem/yr fract. m/yr fract. mrem/yr fract. mrem/yr frect. wem/yr fract. mwewyr fract.
ARRARAK KAAMARKEA KEAARA ~ RARRAKKAR AXKKAR RAIA RRARKE JUUUKKRARR KAAARK  AIUUCRRKRA ANARKR  KIAXRRAER RARAEA ARAAAKAAR ARAKKA
Cs-137 8.326E-03 0.9254 3.445€-09 0,.0000 ... DE+00 0.0000 6 016E-05 0.0045 3.098E-06 0.0003 1.924E-06 0.0002 1.040E-06 0.0001
Ni-63 0.000E+00 0,0000 6.748E-07 0.0001 0.000E+00 0.0000 5.438E-04 0.0604 6.773E-06 0.0008 6.271€-05 0.0070 1.127E-05 0.0013
PeAfef PESSQQ0DS Seg0qd LESLL0608 CO0000 (ROR00000 COR000 SERO00080 SO0000 SO0R00608 ORS00 SOL000000 (00000 QOQ000000 FELE1t
Total 8.326E-03 0.9254 6.7B2E-07 0.0007 0.000€+00 0.0000 5.83BE-04 0.0649 9.871E-06 0.0011 6.464E-05 0.0072 1.231E-05 0.0014

0

Total Dose Contribut TDOSE(,p,t) for Individual Radioruclides (1) and Pathways (p)
As mresy y, and Fraction of Total Dose At t = 1.000€+02 years

0 Water Dependent Pathways

0 Vater Fish Radon Plant Heat Milk ALl pathways*
Radio- ARARARXAKARMARAR  KAXARXARAKKAARAR ARAAKRAMUUAR  KHAXREICRKRRARAR J RARUUGARRIGO  RERKAXARAR KRR
Nuclide mrem/yr fract. mrem/yr fract. wes/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAARA KAXRRMUAR SRAARR  JOUKAKARRR ARKARR KAKKARKGE AIURRK RRGAKKER RRARAR  AKUOGKAR AKKKAK  JAUUUOURAR AKKEK  ARARAKXAX RREXER
C=-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+CC 0.0000 8.372E-03 0.9305
Ni-63 0.000€+00 0.0000 O0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0,0000 0,0006+00 0.0000 0.000E+00 0.0000 6.251E-04 0.0695
PEegfds SES000008 to00 80 SOSRRO000 (00000 SHOLR0000 SE4008 QORRR0000 (60000 feefeq0dd f00068 Q60900841 HHH Ptiteeees fe804t
Total 0.000E+00 0.0000 O0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 8.997¢-03 1.0000
0*Sum of all water independent and dependent pathways.
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08/27/2009 15:21 15
Sumary : Calculation of Dose for 118-DR-1 Focused Samples
File = C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

CVP-2009-00010

Rev. 1

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As mrem/yr and fFraction of Total D--- “t t = 3,000E+02 yesrs

oo

Ground

Radio- ARRARKAKAKAKRAAR
Nuclide mrem/yr fract.
RARAERAR RAJANRAKAR RARARR
Cs-137 7.669E-05 0,3666
Ni-63  0.000£+00 0.0000
friftes fieeeeeet £1384t
Total 7.669E-05 0.3666
0

Inhalation
R ARARRNAREA
mrem/yr fract.
ARARRARAA AURKKA
3.357€-11 0.0000
1.425€-07 0,0007
fEEfeeeet T84t
1.426€-07 0,0007

water Independent Pathways (Inh
PL

Radon
ARAARAURARARALRR
mrem/yr fract.
RAARKKAAR KRARMA
0.000+00 0.0000
0.000E+00 0.0000
fteefaeee 11E11t
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)

oo

\ater
Radio- AAKARARKAAXARARA
Nuclide mrem/yr fract.
RKUARKA RRKARRRRR AXARAR
Cs-137 0.00CE+00 0,0000
Ni-63  0.000E+00 0,0000
feeefes fER080808 fHE141
Total 0.000E+00 0.0000

As mrem/yr and Fraction of Total D

Fish
BAKARARRARARRARR
mrem/yr fract.
ARARAAAR ARARXR
0.000E+00 0,0000
0.000E+Q00 0,0000
ifffeeeee teteft
0.000E+00 0.0000

AAKARARA LKA

mren/yr tract.
RALRRRRRY **23KK
3.698E-0 )8
1.149E-0i 91
fieeeeet i1
1.152E-0 709

for Indiv

\iater Dependent | ays
Radon PL .
ANANARARMAARRRNR  ARRARANKA (111

mrem/yr fract.
ARKEARAAR HARARR
0.000E+00 0.0000
0.000€+00 0.0000
tiEeeeeee fe014t
0.000£+00 0.0000

0*Sum of all water independent and dependent pathways.

mren/yr st.
RAARARAA KAR
0.000E+0 %00
0.000E+0 000
tHititit fif
0.000E+0 000

B-95

an excludes radon)

2 853e-08 0.0001

1.431E-06 0.0068
fieefteey tetint
1.460E-06 0.0070

Meat
KIKARANKIA RARARAR
mrem/yr fract.
RARARAARA AKXRAA
0.000E+00 0.0000
0.000£+00 0.0000
tritfffes fLifet
0.000E+00 0.0000

Witk
RAKRAARAARKARAKK
mrem/yr fract.
ARAARAAAR ARKAXA
1.772€-08 0.0001
1.325E-05 0.0633
tistisese teetet
1.327E-05 0.0634

Radjonuclides (i) and Pathways (p)
t t = 3.000E+02 yesrs

Mitk
ARRARARASRANIIAR
mrem/yr fract.
AARAGA REARAR
0.000E+00 0.0000
0.0006+00 0.0000
tEEriEst tH1ttt
0.000E+00 0.0000

soil
RARRRKAAAARRAARA
mrem/yr fract,
ARRRRAMAR ARRRAR
9.582E-09 0.0000
2.381€-06 0.0114
trefeetet 119411
2.390E-06 0.0114

All Pathways®
RRARKARRRARAXAAR
mrem/yr fract.
JURR RAMR
7.711E-05 0.3687
1.321E-04 0.6313
fregeeeet 1144t
2.092E-04 1.0000
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1RESRAD, Version 6.4

Summary : Calculation of Dose for 118-DR-1 Facused Samples
File ¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_OOSE.RAD

[-X-]

Sround
Radio- ARMAARRARAARRRAR
Nuclide mresyyr fract.
AKAXAKN AKRANAKAR AEAXAX

CVP-2009-00010

Rev. 1
ATTACHMENT §
T« Limit = 180 deys 0872772009 15:21 Page 16
Total Dose Contribnrinne TDOSE(i,p,t) for Individual Rediomxclides (i) and Pathways (p)
As me nd Fraction of Total Dose At t = 1.0006+03 years
Wa ependent Pathways (Inhalation excludes radon)
Irhalation Radon Plant Milk Soil

AXAARKAN UUARAAAAR  AARARAKIARRARGA  RAKARAKAKIRAARRA  AKRRAKKRAAARAREK  KRRMAARMAARKARAN
mremlyr' fract wyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAAKRRARA AKX UUAR ZRARAR  ARARKERRA AARKAR  ARRMUAUUAR BAKAKA RARAKARAR RARRAR  KREARAREE RERARA
2,518E-18 0.000 JE+00 0.0000 2.773E-14 0.0000 2.140£-15 0.0000 1.329€-15 0.0000 7.165E-16 0.0000

Ce-137 5.750E-12 0.0000
Ni-63  0.000€+00 0,0000
fi1e641 fE094800¢0 114441
Total 5.750E-12 0.0000

6,177¢-10 0.001
IEReEn el
6.177€-10 0.001

JX+00 0.0000
it 111t
JXE+00 0.0000

4.978E-07 0,8697
frasgiees 18041
4.978E-07 0.8697

08
fridesees so0144
6.203E-09 0.0108

5.743E-08 0.1003
feeeLeeet 2941
5.743E-08 0.1003

Total Oose Contributions TDOSE(i,p,t) for Individual Radiomuciides (§) and Pathways (p)

Water
Radfo- ARAKAA '
Nuclide mrem/yr fract.
ARARAAR RAARKARAR AXARAR
Cs-137 0.000E+00 0.0000
Ni-63  0.000£+00 0.0000
teeeifs faeeeeets £9444
Totel 0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 1.000£+03 yeers

Fish
ARRARAAKKAUARARR
mrem/yr fract,
RAARAIAKA ARAXAN
10.000€E+00 0.0000
0.000€+00 0.0000
frititedd pritdd
0.000E+00 0.0000

Water Dependent Pathways

Radon

KIARRRKARKARARAR
wem/yr fract.
AUARGAR RAKARR
~ ~"0E+0G 0.0000

E+00 0.0000
L PEEEE SELEEY
n AM9E+00 0.0000

0*sum of atl water independent and dependent | Jays.

Plant

wen/yr fract,
AKKARARAR ARAKAX
0.000E+00 0.0000
0.000E+00 0.0000
fHstieey 11ttt
0.000E+00 0.0000

B-96

RUUCRRARKRUURRRK

0.000e+00 0.0000

0,000£+00 0,0000
fHEe8eedi ittt
0.000E+00 0.0000C

Milk
ARAARAIUUULUR
mrem/yr fract.
AARRAKARR AXARAR
0.000E+00 0.0000

0.00CE+00 0.0000
freaaeet aeaeet
0.000E+00 0.0000

1.032€-08 0.0180
teeeeeeat eeq4t
1.032€-08 0.0180

ALl Pathuays*
ARRXRAKRRRARKARE
mren/yr fract.
ARARRXARR XAARKK

5.782E-12 0.0000
5.724E-07 1.0000
Heeeirer ieeaet
5.724E-07 1.0000
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ATTACHMI 5

1RESRAD, Version 6.4 Te Limit = 180 days 0872772009 15:21 Page 17
Summary : Calculation of Dose for 118-OR-1 Focused Samples
File t C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Dase/Source Ratios Susmed Over AlL F ays

Parent and Progeny Principal Radionuclide Contr..w.ions Indicated
0 Parent Prod.u:t Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

Fraction 0.000€+00 1.000E+00 3.000E+00 1.00QE«~* %.000E+01 1.000£+02 3,.000E+02 1.000E+03
wmuu ummu RAARMAARR  ARARIARAR RARARARAR RIAKARRRA ANAMARZ .uumx AARKRARAR KAARMEARXR KRAMRKXARA
Cs-137+D  Cs-137+0 1 DODE+0D  1,7626+00 1.722E+00 1.643E400 1.3%4E+vv J.724E-01 1.691E-01 1,5586-03 1.168E-10
ONT-63 Ni-63 000E+00 1.402E-04 1.391E-04 1.370E-04 1.297E-04 1.110E-04 6.444E-05 1,361E-05 5.901E-08
1fsfeffs feeeqefess IHHHH fEOeRsees eARReques (OG0 000y EARQ0008 SOCOO0000 SORQO000t Sogeqaet fELq0881
The DSR includes contributions from associated (half-life 5 180 dayz) daughters.

0

Single Radionuclide Soil Guidelines G(i,t) *~ ~i/g
Basic Radiation Dose Limit = 1,500E+07 m r
ONucl ide
(i) t= 0,000E+00 1.000E+00 3,000E+00 9,000E+01 3.000E+01 1.000E+02 3.000E+02  1.000E+03
ARARAKR ARARRAARA  AAAKAAKAA  ARNAKARAA  AKAKAKKAA  ARRANKARAR ~ RARAARAURA  KRAKARKAK  ARARKAARA
Cs-137 8.511E+00 8.713E+00 9.131E+00 1.0766+01 1.7i9E+01 B.B69E+01  9,8296+03  1.2BL4E+11
Ni-63 1.0706+05  1.07BE+05  1.095E+05 1.156E+05 1.351E+05 2.328E+05 1.102E+06 2.542E+08
1111111 teefeeest  preftftft  fRROLff0¢  ffEff8R8F  fOLfMR68  fSM8009¢  fEffRfef  fEEEEff6f
0

Summed Dose/Source Ratioe DSR(i,t) in (nrm/yr)/(p!:l/g)
and Single Radionuclide Soil Guldellnn G(i,t) in pCi/g
at tmin = time of minimum gingle radfonuclide loH. guideline
and at tmex = time of maximum total dose = (0.000E+00 years

ONuclide Initial tmin DSR¢T,tmin) GCi,tmin) DSR({,tmax) tmax)

(i) (pCi/g) (years) pCf/ﬂ) 1i/9)
ARRRAKR XARKKUKAA RAKANKARKKNAMKARA OUUAKAAR  KUARANARA  AARARANAR . ARAAR
Cs-137 4.950E-02 0.000E+00 1.7626+00 8.511E+00 1.762E+00 8.511E+00
Ni-63  9,700E+00 0.000E+00 1.402E-06 1,070E+05 1.402E-06 1.070E+05

Seeffey ffesetiet fOfOSOLSOLORO0D fORO00000 SEOOELR00 CO0Q00000 SPE0Q00¢8
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ATTACHMENT 5§

1RESRAD, Version 6.4 T« Limit = 180 days 08/2772009 15:21 Page 18
Sunmary : Calculation of Dose for 118-DR-1 Fr~<2d Samples
File s C:\RESRAD_FANILY\RESRAD\118-DR-1_F( DOSE.RAD

Individual Nuclide Dose Summed Over All Pathways
Perent Nuclide and Branch Fraction Indicated

ONuclide Parent  THF({) DOSE(j,t), mrem/yr
€J) (] t= 0.000E+00 1.000 3.000E+00 1.000€+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ARRARAR umu MARRRARA  MAKKABRAA ARKAR ARAUKARAR ARRAKARAR X RIARARAAR KARKIOURXA RRRARKAAR

Cs-137 Cs-137 1.000E+00 8.7246€-02 8.522 8.131€-02 6.901E-02 4.319€-02 B.372E-03 7.711E-05 5.782E-12
ON{i-63 Ni-63  1.000E+00 1.360€-03 1,349 1.329€-03 1.258€-03 1.077E-03 6.251E-04 1.321E-04 5.724E-07
FEeeee feseees seff1144t fifitifes 11844 ERESNe0s R eeqd fO40eqidd SR80 000 (A 090000 feRQ0f008
THF(§) is the thread fraction of the parent (a~..de.

Individua :Lide Soil Concentration
Parent Nucliuc oid Branch Fraction Indicated

ONuclide Parent  THF({) s(J,t), pCi/g

[$)) (i) t= 0.000E+00 1.000 3.000€+00 1.000€+01 3,000E+01 1.000E+02 3.000E+02 1.000E+03
KEAGARK ARRAKAX AUXAARARX ARARARAAA RARAR MARAUAR ARUUUUKAR ARARARKAK JURKKARKKA AKRARKARK KIUXARKKKK
€s-137 Cs-137 1.000E+00 4.950€-02 4.235 4.614E-02 3.916E-02 2.450E-02 4. 751E 03 4,375E-05 3 281€- 12
ONi-63 Ni-63  1.000E+00 9.700E+00 9.625 9.476E+00 8.975E+00 7.682E+00 4.459E+00 9.420E-01 4.083E-03
f1f§88f tEedees §09448444 HEELifed 11441 IESEERsts TR0 eeesl CRLLRELS IHHHU feefeadet f1sesftds
THFCE) is the thread fraction of the parent ,u...de.
ORESCALC.EXE execution time = S.77 seconds
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ATTACHMI 6
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Intrisk : Calculation of Dose for 118-DR-1 Focused Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR~1_FOCUS_DOSE.RAD
Table of Contents
WUWWMHI
part 111: Intake Quantities and Heelth Risk Factors
RE R R Rt AR R R RNt R Rt atiasitiatsinsietntiisi

Cancer th Slope FActors .....ceveecoccnnrasoscnronsvsre . 2
Risk Slope and ETFG for the Ground Pathway .............. 3
Amount of Intake Quantities and Excess Cancer Risks

Times 0.000E400 ..ccvvveenrcnncarseracoconaconsonne 4

Time= 1.000E400 .ccovurnercesracronnnoosncsoransases 6

Times 3,0006400 ....cccvecenaccorssncrscancrocananes 8

Time= 1.000E+01 vvuvnuvrvnorrannens . covnsrenes 10

Times 30006401 ...ivicrvnmncncvsncacansasnsanennans 12

Time= 1.000E#02 ciicuccnesansnsacrsccsroncaroannanss 14

Time= 3.000E+02 .. e 16

Times 1.000E+03 ...concrenvacecarrorrsocnsacoosscnrs 18
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1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 3

Intrisk : Calculation of Dose for 118-DR-1 Focused Samples

File : C2\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

Risk Slope and Envirommental Transport factors for Ground Pathway
ONuclide Slope(i)* ETFG({i,t) At Time in Years ensionless)
(1) t= 0.000£400 1.000E+00 3.000£+00 1.000£+01 3.00C 1.000E+02 3.000E+02 1.000E+03

RARARAR  AARMAAMIA  AARRARAMA MAARAAAAR  NAARAANAR  AMAANARRA  MURX RARNARAAR  RARAAMNAA  RARKARARA
. Ba-137m 2.690£-06 5,137€-01 5.137E-01 S5.137E-01 S5.137-01 5.137 5.937e-01 5.137e-01 5.137E-01

Cs-137 5.320E-10 5.350E-01 5.360E-01 5.360E-01 5.360E-01 5.36( 5.3606-01 5.360E-01 5.350E-01

Ni-63 0.000E+00  0.000E+00 0.000E+00 0.000E+0¢ D0.000E+00 0.00C 0.000E+00 0.000£+00 0.000E+00

fififid fRfRfff8f  fEfSR0€90 fPfefteff SERE08€%f MSf86880 88l fEREEH088 PEEED8€11 SfPRE1Dff
* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG{i,t) converts to site conditions.
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it = 180 days 08/27/2009 15:21 Page &

Intri:k : Calculation of Dose ror 198-DR-1 Focused Samples
File + C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Amount of Intake Gusnt s QINT(i,p,t) faor Individual Rudiomclidﬁ (i) and Pathways (p)

Radio-

Water Independent - ~“ways (Inha
ARAARARR URARRANIOUR

Nuclide Inhalation Plent
JUAARRK  ARRARAKARA RARMARF

Cs-137 1 191E- 8 368(

Ni-63 2,55
111358 H IIIIHII.. IHHH... HIIEEEs f

Meat
BT OURAARIA L RARA AXAARKARAXN KAKRJKUKARA &,
6.456E-01 « E-01 2.168E-01 0.000E+00 0.000E+00 0.000E+00 0000E¢00 00005000 9.631E+00
4E+Q1 | E+02 4,249E+01 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000£+00 S4E+03
feet SERERQES0f SR0Qeaeles AORROO0000 SACHO0C000 SCROAR0LHD DAOTLRALLL HHHHH

As pCi/yr at t= 0.000E+C0 years
n w/o radon) Water Dependent Pathways

k Soil Water Fish - Plant Meat Mitlk
ARURANARAR

* sum of all ingestion pathways, i.a. water .x<pendent plaent, meat, milk, soil
and water-dependent water, fish, plant, meat, ailk pathways

Excess Cancer Risks CNRS(i,p,t) for Individual Redionuclides (i) and Pathways (p)

0 Ground
Radio- ARARAARAUGURALK
Nuclide risk fract.
ARRBARR RUAKARARR AXAARN
Cs -137 1.394E-06 0.9530

i-63 0.000E+00 0.0000
H“!H feseitees fifitd
Total 1.394E-06 0.9530
0

and Fraction of Total Risk at t= 0.000E+00 years
Water lndepondent Pathways (Imhatation excludes radon)

" slation Heat Milk Sefl

ARARKARARR wmmuu AURKAKARUOAAKR  JANARIAJARKARIAR  AARARRKAKAXARKAR
11k fract. isk  fract. risk fract. risk fract. risk fract.
JARRAR AR AKARAR  UUUOUKRK UUARR  RARAKAARK MKAARR  KXIARKKAR XAKAKK

3.053e-13 0.0000 .. .~SE 09 0. 0046 5.2026-10 0.0004 3.231E-10 0.0002 2.023E-10 0.0001

3.602e-11 0.0000 216E-08 0

6.017E-09 0.0041 2.035€-09 0.0014

6.499€-10 0.0004
fEEeeeet foteif H(HHH HHH TEISILed SPR008 QRSROO08f fH0408 RSS00048 121001
3.633€-11 0.0000 5.891E-08 0.0403 1.170£-09 0.0008 6.340E-09 0.0043 2.237€-09 0.0015

Excess Cancer Risks CMRS(] ) for Individual Radfonuclides (i) and Pathuays (p)

Water
Radio- ARKKERAARARAXARA
Nucl ide risk fract,
KRKRUAA AARRARRAA KARNAX
Cs-137 0.000E+00 0.0000
Ni-63  0.0COE+00 0.0000
fHistst istigigis HHegfd
Total 0.000£+00 0.0000

and Fract._.. >f Total Risk at t= 0.000£+00 years

Water Dependent Pathways

Fish Plant Meat Milk ALl Pathuays**
uunumum ARUUARRARIAA  ARARUARMUARRARAR  ARAAAS ' ARURRAARRARXER
fract. visk  fract. risk  fract. risk  fract. risk fract.

KROOIR 7 ARAAR AARANR  RARARJARA RAMAMA AANRAKRAK AKAAMK HRREARAKKAN AXERAK

0.0000 0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.402E-06 0.9584

O—=0O0 M

** sum of water {ndependent
and water dependent wate,, .ish, plant, ..., milk pathways

0.0000 ... 0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.D000 6.090E-08 0.0416
THI0 IERSR0eds (RRf0f CORftO900 tegees fRSRR0000 CO9000 COODED000 L9601
0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.463E-06 1.0000

und, irhalat plant, meat, milk, sofl

RAKARAKARRARKAR JORRARKAMEAARKARARRARARAIAR KARKARNKRARKRAK KARKKEARKARR
ARUOURAR  ARRAAANKAAR ARAXARKARK AARARANAAK
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1RESRAD, Version 6.4

Ta Limit = 180 days

ATTACHMI

Intrisk : Calculation of Dose for 118-DR-1 Facused Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR~1_FOCUS_DOSE .RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for

oo

Ground

Radio- KAANAKAARAAARKAA
Nuclide risk frect.
RRRRARR KRRAAAKAK AXAXAR
Cs-137 1.394E-06 0.9530
Ni-63  0.000€+00 0.0000
[SRER RS lt!fl!!ﬂ fitfit
Totat  1.394E-06 0.9530
0

and Fraction of Total Risk at +=
wWater Independent Pathways (Inh

0B/27/2009 15:21 Page

‘6

H)

on excludes radon)

inhalation
RARKAKAXAKKARRAR

risk fract.
BARARRRAR AXRARR
3.053e-13 0.0000
3,602E-11 0.0000
[SREEERI IR ERERE
3.433e-11 0.0000

Radon

AARRAKRARRAKARAR

risk  fract.
JOUARKARR RRAKAR
0.000€+00 0.0000
0.0006+00 0.0000
EEILeeet i1 4t
0.000E+00 0.0000

Totel Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 0.000E+00 years

Water
Radio- ARMARAARRRAKARAA
Nuclide risk  fract.
ARAKIOIR ARIARKAR RUAARK
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
teietft (RAERE408 f40548
Total  0.000E+00 0.0000

wawCNRSI(1,p,t) includes

Fish

ARRRARARRAKAKAAR

risk  fract.
RAAKREARK KAKIAR
0.000E+00 0.0000
0.000€+00 0.0000
11080880 88641
0.000E+00 0.0000

RAR
ct.
ARR
046
357
111

5.891E-Co v. w403

Initially Existent Radionuclides (i) and Pathways (p)

Water Dependent Pathways

Radon

ARUOURARREARKARK

riek fract.
AARRRRARA AXAKRA
0.000E+00 0.0000
0.000€+00 0.0000
1eeeefeet (18144
0.000£+00 0.0000

risk . act.
ARKRARARY T<QAK
0.000E+0: 000
0.000€+0 000
[ ERRRARA 831
0.000€+0 000

contribution from decay daughter radionuclides

B-103

5.202E-10 0.0004
6.499E-10 0.0004
fHELIS0Ly 1eeaes
-170E-09 0.0008

Meat
ARURARRRRA XA
risk  fract.
AERRRARAR AXRRAX
JOOE+00 0.0000
».J00E+00 0.0000
feeeeeess 11441t
0.0006+00 0.0000

Attachment

CVP-2009-00010

Rev. 1

initially Existent Radionuclides (i) and Pathusys (p)
N_000E+00 years

Milk

ARRRAASARANRANKA

risk fract.
ARRARIARR ARJURN
3.231e-10 0.0002
6.017E-09 0.0041
fietesees 164144
6.340E-09 0.0043

Milk

RAAARARRKRARARAA

risk fract.
RRAARARAR ARRKKR
0.000E+00 0.0000
0.000E+00 0.0000
feeeeees 11841
0.000E+00 ©.0000

Originator: _S. W. Clark

Soil

RRAARABAKAAKRRAN

risk fract.
AASARARAR RIAAR
2.023e-10 0.0009
2.035E-09 0.0014
fHEsesLes seitet
2.237E-09 0.0015

All pathways
RAARARARAAARAARA

risk  fract.
ARAKRRARA RAKAXA
1.402E-06 0.9584
6.0906-08 0.0616
[EIRERRTRINRIREY
1.463€E-06 1.0000
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ATTACHMENT 6
1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 6
Intrisk : Catculation of Dose for 118-DR-1 F xd Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_Fi _DOSE.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+00 years
Water Independent Psthways (Inhal w/o radon) Water D t Pathways
Radio-  KAARARKARMRAKAXARKARARKAARAKALRARAA UUIKRARRRARRAK KRARKAKARRRK AKKRARARRNIRRAKARRARARAR  Total
Nuclide Iphalation Plant Meat Sofl Water Figh Plant Meat Milk Ingestion®
KAKAARA A& Ak ARKAARXANA AARRAZRRAN XA DU RUAARARRRR UGOUARKAR ARAKARARAR RARKARARRK RRAKAKEAAN AKRARARNAN KARAAXAARA
cs-137 1 163E 03 8.174£+00 6 306!-01 3 -01 2.118g- 01 0.000€+00 0 OCOE+00 0.00DE+00 0 000E+00 0.,000E+00 9 4OBE+00
Ni-63 2.034E+03 34E+01 2 +H02 4.216E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.0CO0E+00 2.334E+03
[133844 “l““l!l 1r1eeeiest llﬂllllll i1 it tlllliil” freeeffats feRffefsee fRMQ0000¢1 HHHHH freeeeiges IHHHHI
* Sum of all ingestion pathways, i.e. water .w~pandent plant, mest, mitk, soil
and water-dependent water, fish, plent, meat, milk pathways
Excess Cancer Risks CNRSCH,| for Individual Radionuclides (1) and Pathways (p)
and Fractiw, f Total Risk at t= 1,000E+00 years
Water Independent Pathways (lri\alution excludes radon)
Ground Inhalation Plant Milk Sofl
Radio-  RARARARARNARARAR KRR LARARA KRXAKARRRAK unmummx UAANARARARKKRR  RARRJOUCAAXRIAKRA
Nuclide risk  fract risk fract. sk fract. risk  fract. risk  fract. risk  fract.
AMAARRR RAARRAMAA RARARA ARA RAKARR  RAMARKRAR KARKAA RRARARARA KRARKA AKKREARAA RARRRK
Cs-137 1.362E-06 0.9526 2.982E-13 0.0000 E-09 0.0046 5.082E-10 0. 0004 3.156€-10 0.0002 ‘l 9765 -10 0. 0001
Ni-63  0.000E+00 0.0000 3.575E-11 0.0000 E-08 0,03562 6.449E-10 0 5.971€-09 0.0042 019€-09 0.00
friefes feefffeet €Af490 ffQf18840 fEELME iffe ifff1q frfifttes Hllll feisesef teefit Hlll!llt Hlltl
Total 1.362E-08 0.9524 3.604E-11 0.0000 E-08 0.0408 1.153E-09 0.0008 6.286E-09 0.0044 2.217E-09 0.0016
Excess Cancer Risks CNRS(T, for Individusl Radionuclides (i) and Pathways (p)
and Fractio, o Total Risk at t= 1,000E+00 years
Water Dependent Pathways
Water Figh “tant Meat Milk ALl Pathways**
Radio- ARRAMAKAKARNAAAR  ARMGUCKAAKKAARRAR RAURRAAAR  ARRARRRARARARAAR  RARKRAMAKRAARNAR ~ARAUARARKARARNKR
Nucl ide risk fract. risk frsct. fract. risk  fract. risk fract. risk fract.
ARKKARA KXAKAXKAK ARRAAR  ARAARAMAR KAKAKA KN AKARAR  KRRAKARAN RARAAR ANWOURXAR RARRKA HAXARRARA KXANAX
c: 137 0 000E+00 0.0000 0.0C0E+00 0,0000 00 0.0000 ©.000E+0O 0.00D0 0.00OE+00 0.0000 1.370E-06 0.9577
i-63  0.000E+00 0.0000 0.000E+00 0.0000 00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 6.043E-08 0.0423
“Hiﬂ freffeets fe88ff ff4€08068 fi6€11 it feff0f fefsfefsf fO0R0f SESES0000 CO0000 SLLEE0000 SEOL6S
Total. 0,000E+C0 0.0000 0.000E+00 0.C000 00 0.0000 0.000£+C0 0.0000 0.000E+00 0.0000 1.430E-06 1.0000

** sum of water independent ground, inhalati
and water dependent water, fish, plant, &

nt, meat, milk, soil
Lk pathways
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Intrisk : Celculation of Dose for 118-DR-1 Focused Samples
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Rev. 1

File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initiall: istent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at .- |.000E+00 years

0 Water Independent Pathways (lInhalation excludes radon)

0 Ground Inhalation Radan Pla " Milk Sofl
Radio- ARARAAARAARRANAA  AKKAARAARRAKARAA lmuuumm RARRARAR KRR uummmm RAKKIUGUCRRRARKAR  AARRARARKAXRAAAA
Nuclide risk fract. risk  fract. risk fract. risk ct. risk  fract. risk  fract. risk fract,
KEAARAR KRARARARA JIUOAR RAANAKGARA ARKARA AAZXRNARK JUOCRKA  RRRAARAAX JAR RARAAKARA AARKAR  ANAARARAR RRAAAR  RIRAAAARK ARKARR
Cs-137 1.362E-06 0.9524 2.982E-13 0.0000 0 DOOE+00 0.0000 6.587E-0 1046 5.082E-10 0.0004 3.156E-10 0.0002 1.976£-10 0.000%
Ni-63  0.000E+00 0.0000 3.575E-11 0.0000 0.000£+00 0.0000 5.176E-0 1362 6.449E-10 0.0005 5.979E-09 0.0042 2.019E-09 0,0014
fLefess eefffefdif ffif0f SEERS0000 POO0M0 QEQ6R0808 S90050 SE000111 f11 fERfRe0eq PROR6F ERRHEE6€% LRRE0f SCREE6000 SEQE18
Total  1.362E-06 0.9524 3.604E-11 0.0000 0,000E+00 0.0000 5.835E-0w v.J408 1.153E-09 0.0008 6.2B6E-09 0.0044 2.217E-09 0.0016

0

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathwayz (p)
and Fraction of Total Risk at t= 1.000€+00 years
Water Oependent Pathways
Water Fish Radon Pl Meat Milk All pathways
Radio- ANAXARKAANARARAR  RUGRKARRARARAAN  KRRAAKKARANARNKAR  RBARAAR rrr s RARA  RARRAXRARAAKRARA  RANGUVUAARRZRARK  AXRAKDUOLGARRKAR
Nucl ide risk fract. risk fract. risk fract. risk fract. risk  fract. risk fract. risk frect.
RARARAR ARXRKRAAR MOOURAN  OUARIUA JOURAK  RARAKAUAR RAKRAR  AARARARAF NAKA  ARRARARAK ARRMAR  RRAARRANA KRAARK  RAARRARAN ANARAA

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0( 000 0.000E+00 0.0000 0.000E+00 0.0000 1.370E-06 0.9577
Ni-63  0.000E+00 0.0000 0.Q00E+00 0.0000 0.000E+Q0 0.0000 0.C00E+D( 1000 0.000E+00 0.0000 0.000E+00 0.0000 6.043E-08 0.0423
fffitit mmm fE0f POAEPR098 98000 QRELEfR00 PROOOC CQRDCRMQ HEf fEfessees fAf080 fOOO00061 £RD440 mmm frigi1
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D! 1000 0.00CE+00 0.0000 0.000E+00 0.0000 1.430E-05 1.0000

***CNRS(§,p,t) includes contribution from decay daughter radionuctides
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CVP-2009-00010

Rev. 1
ATTACHMENT 6
1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 8
Intrisk : Calculation of Dose for 118-DR-1 Focused Samples
File t C:\RESRAD_FAMILY\RESRAD\118-DR~1_FOCUS_DOSE.RAD
Amount of Intake Quanti i QINT{1,p,t) for Individual Radionuclides (1) and Pathways (p)
As pCi/yr at t= 3.000£+00 years
Water Independent Pathways (Inhalg | W/o radon) r Dependent Pathways
Radio~  RANAXAKUKARARMAAAXRRAXARARKARARAARAR) mmuxum HWXHMIWKWHKHWHUKWWHRH Total
Nuclide {nhalation Plant Meat Water Fish plant Meat Mitk fngestion*
JLKRMAK  ARKRAAKRRANK ANAKRARRRR AAMKAKAKAR ARLrnn~XRK mxmm ARRARAARAA AAAAARRAKR MIARKARARAAR AAUGARUAKAR KRAMAKKARK RARKARKKAR
cs-137 1.110E-03 7.800E+00 &.018E-01 3.™"3-01 2.021E-01 0.000€+00 0 ODOE+00 0.000E+00 0.000E+00 0.00CE+00 8,978E+00
Ni-63 2.27T9E-01 2.003E+03 2.495E+01 2. 402 4.151€+01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 2,300E+03
fiffees fOSLRfRe0s SORS0Rf00s SASLLR0E0] S0, . 000 SOS0O00000 SAOEE00000 QR OC08000t CRRRROO0Ls SOAPER00Ls SAORORLE0E fLTARQLLILL

* Sun of all ingestion pathways, i.e. water independent plant, meat, milk, sofl
and water-dependent water, fish, plant, meat, milk pathusys

oo

Radio-
Nuclide
RUARRKA
Ce-137
Ni-63
feiees
Total
0

Redio-
Nuclide
KAAARAR
Cs-137
Ni-63
et
Total

Excess Cancer Risks CNRS({, for Indfvidual Redioruclides (i) end Pathways (p)

and Fracti Total Risk et t= 3.000E+00 yesrs
Water pendent Pathways (Inhalatfon excludes radon)
Ground Inhalation Plent Heat Milk Soil

KRARMAARRARAARAR  MKARAARKKRRARARA  KARKKARAKAARARAR - AXKRRAKRAXAXAAKA  KAKKAUUAMUORR  KARKARARARRKRRAKX
risk fract. risk  fract. -“sk  fract. rigk fract. risk  freect. risk fract.
KARAUODR NAXRAR  MANKARKAR WIARKR | UK OUGUIA  GIUGUAKKAR AAMAAR  KXAKARAAA ANAARK ~AXMARRARX KARRAA
1.300€-06 0.9511 Z B845€-13 0.0000 E-09 0.0046 4.849€-10 0.0004 3.012E-10 O, 0002 1.885E-10 0.0001
.000E+00 0.0000 3.519E-11 0.0000 ! E-08 0,0373 6.349€E-10 0.0005 5.879E-09 O, 1.988E-09 0.0015
fReeieigs 118008 PRQRLR8€48 PR0E480 Fify SR8988 ERR940€8 tH8611 H(HHH lli“l H““Hl HHH
1.300E-06 0.9511 3.548E-t1 0.0000 ! E-08 0.0419 1.120€-09 0.0008 6.180E-09 0.0045 2.177€-09 0.0016

Excess Cancer Risks CNRS(f,y for Individual Redionuclides (i) and Pathwaye (p)
and Fractiu, v Total Risk st t= 3.000E+00 years

Water Dependent Pathways

Water Fish Plant Heat nitk ALl Pathways®*®
KUARAKARIANAARRA  RRRUUARKARARARRR VRARRARARIA  RARKAJUARRAIAIAR - KXRRRARAKARARKAN  SAARKRAARIARAR KA
risk  fract. risk fract. sk fract. risk  fract. risk fract. riek. fract.
RARKAAREA ARARAR  KRARKRAAX ARAAAX UAR UGG HCAUUUUAR JUCKAAR  KAARARIAR JARILK ARRRAA RARRAA
0.000E+00 0.0000 0.000€+00 0.0000 ! 400 0.0000 0.0DDE+00 0.0000 0.000E+00 0.0000 1.307E-06 0.9565
0.0O00E+00 0.0000 0.000€+00 0.0000 | 400 0.0000 0.000E+D0 0.0000 0.000E+00 0.0000 5.950E-08 0.0435
Illll““ fHeeef fERRffete 1100640 UL fEEEE (ERROt0Ee difftr CRUrQoef $e400 TOLCL1ED LO¢1Ee
0.0Q0E+00 0.0000 0.000E+00 0.0000 ! 400 0.0000 0.000E+00 0.0000 0.0DOE+00 0.0000 1.366E-06 1.0000

** Sun of water independent ground, inhalati— -lant, meat, milk, soil
and water dependent water, fish, plant, m milk pathuays
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CVP-2009-00010
Rev. 1

ATTACHME 6

1RESRAD, Version 6.4 Ta timit = 180 days 0872772009 15:2% v 9
Intrisk : Calculation of Dose for 118-DR-1 Focused Samples
File  : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Total Excess Cancer Risk CNRS(i,p,t)** for Initia stent Radionuctides (i) and Pathways (p)
and Fraction of Total Risk . .000E+00 years

0 Heter independent Pathways (I >n excludes raden)

0 Ground Inhalation Radon P Meat Milk Safl
Radio- ARAMMAKAARAKARAN ARKANURUARAARAR AARARRRARKRARRKR ARANRA AR ARARRARAKAKAKK  KARKARARARRKEAAR  RURARAAXARRARKAK
Nucl ide risk fract. risk fract. rigk fract. ris ot. rigk  frecet, risk fract. risk fract.
RRARRER XARNARKKR XKAKRK KRARRANKA KAKARA ARAKKARAM BARKAR AMARAR G KRARAKARK RARARA  GUAARER RRARKR  RAKAJARRA AXRARR
Cs-137 1.300€-06 0. 9511 2.845E-13 0.0000 0.000E+00 0.0000 6.285E 046 4.B49€-10 0.0006 3.012E-10 0.0002 1 .885E-10 0, 0001
Ni-43  0.000E+00 0.0000 3.519E-11 0.0000 0.000E+00 0,0000 S5.096E 373 6.349€-10 0.0005 5.879E-09 0.0043 988E-09 0
fHifes 1e44f48018 ll“fi feegeyees f64608 FEEE04508 00984 HM001F i1t IReLqRfRf fRfff fRtfetift fftfif IHHHH Hﬂ!l
Total  1.300E-06 0.9511 3.548E-11 0.0000 0.000E+00 0.0000 S5.725E 419 1.120£-09 0.0008 6.180E-09 0.0045 2.1776-09 0.0016

[1}

Total Excess Cancer Risk CNRSCi,p,t)*** for Initially Existent Radionuclides (i) and Pathuways (p)
and Fraction of Total Risk at t= 3,000E+D0 years
Water Dependent Pi ys

Jater Fish Radon P - Meat Nilk All pathways
Radio- KRAMMAKARAKRRAER  ARARARAOUAKIARAR  KAKAKAARKARRKARR ~ ARAARL KRR ARARARAKKAKKARER ~ RAKFAKKAKANEMARA ~ KAAARKRARARRARKR
Nuclide risk fract, risk  frect. rfsk fract. ris ct. risk  fract. risk fract. risk  fract.
ARRANAK MAKKAARRKE KKAXAA AXAAKARAR KAAARAR AKKKAKRAR MAXKAN  RJUGAAR JUR RRAARKARA ARRARN RAJAARAAA AKAARA BABAMARAR KAARER
Cs-137 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000€ Q00 0.000E+00 0.0000 0.000£+00 0.0000 1.307€-06 0.9565
Ni-63  0.000E+00 0.0000 0.000E+DO 0,0000 0.000E+00 0,0000 0.000€ 000 0.000E+00 0.0000 ©.0C0E+00 0.0000 5.950€-08 0.0435
ffff5fi fefsafede ifefdf ASefeefef (6966 SESER0F00 fEA664 £EE664 i) fEegieege eRedef  effffff6f efqfft QfERff88f fEf046
Totat  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0Q0E 000 0.000€+00 0.0000 0.0COE+00 0.0000 1.366E-06 1.0000

*&*CNRSICi,p,t) includes contribution from decay daughter radionuclides
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CVP-2009-00010

Rev. 1

ATTACHMENT 6

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 10
Intrisk : Calculation of Dose for 118-DR-1 Focused Samples
File ¢ C:\RESRAD_FAM]LY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Redionuclides (i) and Pathuways (p)
As pCi/yr at t= 1,000E+01 years

Water Independent Pathways (Inha' "’ w/o radon)

Water Dependent Pathways
Radio-  REAKAXKKAXARKAARARAKARARRARRARAAAR IRRRARARMARRARAR RARARAAKRAMRAANAIOU KAAARKREKARARK

RNWHWHW Total

Muclide Inhalation Plant Meat k Sof l Water Fish Plant Heat Milk Ingestion*
ARARARA  ARARAAANAA MIKARAARAM ARARAXAKAR X VAR JRAARAAAR KIGARAARAX RARRKIAAAA AKKIAKKAKA ARKMARARAA RAAXAAAKRR HAXKIARKKA
Cs-137 9 A19E 04 6 620E+00 5.107E- 01 'E-01 1.715E-01 0.000£+00 O0.000E+00 0.000€+00 0.000E+00 0.000E+00 7.619E+00
Ni-63 159€-01 1.896E+03 2.363E+0 IE+02 3.931E+01 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.17BE+03

f1ifif HUHHH HHHHH HHHHH foanndRE0E SEEELSOASE SUOSEORE000 SOSRAEE00E SESCORTO0S SEALRE0008 SOOQOLO0ES CEEEMAT00S
* Sum of all ingestion pathways, i.e. water i t plant, meet, milk, soil
and water-dependent water, fish, plant, meat, milk pathwaya

Excess Cancer Risks CNRS(i,p,t) for Individual Redjonuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years

0 Water [ndependent Pathways (Inhalation excludes radon)

0 Ground Inhalation Plant Meat Hilk Soil
Radio- RRAUGAKANAKAARINA  KARKAUUURARKIAER  RARKAAARARAAKAAR KKK KIURARRARARRAARR KA A
Nuclide risk fract. risk fract. risk fract. risk  fract. rigsk fract. risk  fract,

ARRRARR ARMAKRARA NARRKA  RARRARAAR JAARAR  RAKAARARR RNXARA ARAKRAARA RARANA RRKKARRARK RKARRR ARAKARARR AARARK
Cs-137 1.103€- 06 0.9464 2.415€-13 0.0000 5.334E-09 0.0046 4.115E-10 0.0004 Z 556! -10 0. 0002 1 600E-10 0.0001
Ni-63 0.000£+00 0.0000 3.333£-11 0.0000 “ ~24E-08 0.0414 &6.013E-10 0.0005 S67E-09 O 1.883E-09 0.0016
[ERERR1 HIHHH HHH fEfeeey (1814 frefee fOf48d fLEf00080 (H1144 Hl“““ “Hll fEeeeeees (98448
Total 1.103E-06 0.9466 3.357E-11 0.0000 .,.>60E-08 0.0460 1.013E-09 0.0009 5.823£-09 0.0050 2.043E-09 0.0018
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radicnuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0006+01 years

Water Dependent Pathuays

Water Fish Plant Meat Milk All Pathways**
Radio- AARKAARARKAARRAR  KANARAKRAAKKRAAR  AANEAKARKARRARAR  AKKAARAANAKAARAA  AKKMRAXKRAKKKARA  RHUARRKARAARE KO
Nucl ide risk fract. risk  fract. risk fract. risk  fract. risk  fract. risk fract,

ARARKAN RARAKAAKA AMAKAR  KAANAJUAK KEAKAA  ARRAAKIAR RKAANA AMAAAANAR KAXAAR  AXKARRAXA KKARKR  AARARKRRA KRKAXX
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 o DO0E+00 0.0000 0.00CE+00 0.0000 1.109€-06 0.9517
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 5.435E-08 0.0483
fEEee1 fEReaeeet llllll (EORREes TEOORE (ORRQQRRf SRO000 ORAXIO060 (06400 OO0S0006 CR0008 (CRRE000 FERSLS
Total  0.000E+00 0.0000 0.000E+Q0 0.0000 0.DODE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.166E-06 1.0000

** Sum of water independent ground, inhelation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathuays
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1RESRAD, Version 6.4
Intruk : Calcutation of Dose for 118-DR-1 Focused Samples
File @ C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

[-X-]

Total Excess Cancer Risk CNRS(i,p,t)*** for

Ground
Radio- AKNARARKKXARRARR

Nuclide risk fract.
RRUAKAK RARAARRKR ARAKAR

0

Cs-137 1 103E-06 0.9464
Ni-63  0.000E+00 0.0000
fregesn seeadgedf 1881
Total  1.103E-06 0.9464

Total Excess Cancer Risk CNRS(i,p,t)*** for

Water

‘ Radio- ARNKAAAARKAARARRR

Nuclide risk fract.
KARRARR AARARRARR ARARAR
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
tegese tegegeeef e1est
Total 0.000E+00 0.0000

**#CNRSIC,p, t) includes

ATTACHMENT 6

Ta Limit = 180 days 08/27/2009 15:21 Pege 11

and Fraction of Total Risk at == 1,000€+01 years
Water Independent Pathways (inh on excludes radon)

Inhalation Radon Pla Meat
KRARKAKRKANARARN A4

ARRRARKRR ARARRA AAARRKAR ARAKAR ARARARAR AKX
2.415€-13 0.0000

and Fraction of Total Risk at t= 1.000E+01 years

Water Dependent P ays

Fish Redon Plant Keat
AAUMARARRARARRA  ARRAKRARAAIARKAR - AAARARAKARANARAR - ARRARARAARRAALRR
risk  fract. risk fract. risk fract. risk  fract,

RRRARRAAA AAAJAR  AKKARARRA AXARAR RARKARAAY "“=AKA  KRARARANA WKXRAK
0.000E+00 0.0000 0.000€+00 0.0000 0.000E+0! 1000 0.000E+00 0.0000
0.000E+00 0.0000 0.000£+00 0.0000 0.000E+0 1000 0.00CE+00 0.0000
(eesnsss 40000 EAfSL0008 (R884E fEfQL1M0 11 fteeeeees 114ttt
0.000E+00 0.0000 0.000E+00 0.0000 0.000€+0 1000 0.000E+00 0.0000

contribution from decay daughter radionuclides

RALARAIUAMARKAAR - RARRARAR AR RNARALARRRAARNRR
risk  fract. risk  fract. risk ct.  risk frect.
AMAARRRAR RIAAAR

0.000E+00 0.0000 5 334E-0 046 4.115E-10 0.0004
3.333e-11 0.0000 0.000+00 0.0000 826€-0 414 6.013e-10 0.0005
feefgqeee efeeet fReegfddf fEf8ed (“l“lt t1r tftiffis feeeet
3.357€-11 0.0000 0.000E+00 0.0000 5.350E-Oo v.uv460 1.013E-09 0.0009

CVP-2009-00010
Rev. 1

Initially Existent Radionuclides (i) and Pathways (p)

Soi l
JOUAARARRAKIAR  AERARNAKKARARKAR
fract. risk fract.
ARBARKARR ANAAKA  WUUARARA JIOAKAR
2 5565 10 D 0002 1,600E-10 0.0001

1.883E-09 0.0016

HHHIH HHH [EELRERIS e Es ]
5.823E-09 0.0050 2.043E-09 0.0018

Initially Existent Redionuclides (i) and Pathways (p)

ALl pathways
RAARKARARKARAXAR

fract. risk  fract.
ARUUUGAA XAAARR - AAXAARMGE AARARR
0.000€+00 0.0000 1.109€-06 0.9517

5.635E-08 0.0483

0. .0000
feeefaaes gfefef fEA80004 ¢86¢d
0.000E+00 0.0000 1.166E-06 1.0000
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1RESRAD, Version 6.4
Intrisk :

T« Limit = 180 days
Calculation of Dose for 118-DR-1 Focused Sasples

ATTACHMENT 6

0872772009 15:2)

Page 12

CVP-2009-00010
Rev. 1

Amount of Intske Quentities QINT(i,p,t) for Individual Radiomuclides (f) and Pathways (p)
As pCi/yr at t= 3.000€+01 years

File  : C:\RESRAD_FANILY\RESRAD\118-OR-1_FOCUS_DOSE .RAD
Water Independent Pathways (Inhalation W/o radon)

Radfo~ A ARARARKARRAARKARRIIARRRAR RARARRRSAANAR IR

Nuclide Inhalatfon Plant Meat Milk sail

KARRKAR  RAREARKALK RXRKAARRAR

Cs-137 5 BOLE- 04 lo 143e+00 3 196€-01. 1.985E-01

'lll;ﬁﬂ 0Z3E+01 1.873E+02 3.365E+01

Excess Cancer Risks CNRS(,p,t) for Individual Radforwclides (i) and Pathways (p)

Ground
Radio- AARNAARKAXAARRARA
Nuclide risk  fract.
AKARARR AARJARAA ARRAAA
Cs-137 6 903E-07 0.9298
Ni-63 0.000E+00 0.0000
fretees tegnatees 14111

A ARA
Water

MUARKARARR ARXRXKRAAR
1.073e-01 0.000E+00 0.000E+00 0.000E+00 0 000E+00 0.000E+00 4.768£+00
1,.623E+03 0. 0.000E+00 0.000E+Q0

l!lltllﬂt 11338353481 Hll(“lil fIeeesaant et asfdify SRUSRQO06d SOALRO000r SALE000080 SRQ00001 Hllllllll fteeet
* sum of all ingestion pathuays, i.e. water §
and water-dependent water, fish, plant, meat, milk pathways

0.000E+D0

ndependent plant, mest, milk, soil

CO0E+00

Water Dependent Pathways
ARKERAIIRR
Fieh

Plant

end Fraction of Total Risk at t= 3.000E+01 years
Water lndepmdent Pathways (Inhslation excludes radon)

[nhalation
JARRRRRRRARIARAA

risk fract.
RRAAA
1.511€-13 0.0000
2.853E-11 0.0000
ftses eeeget
2.863E-11 0.0000

A
fract.
RARKAR

3.3386-09 0.0045

risk

4,131E-08 0.0557

feeteaes tfgie1
4.465€-08 0.0601

Neat

Milk

RUARRRRXARARARA - RRRAA

risk fract.
RRAKAAARA JUURAR
2.575E-10 0.0003
5.147€-10 0.0007
freeteess 111t
7.722E-10 0.0010

risk fract,
KARKAR
1 .600€-10 0.0002

4. 766E-09 0.0064
feeaeeeen 1ttt
4.926E-09 0.0066

AARARRRKARAKARAR  Total
Heat nitk Ingestion®
BRRARIARAR

0.000E+00 1.B45E+03

Soil

risk  fract.
KRAZAR
i DO‘IE -10 0.0001

812£-09 0.0022
Hlll“ll 111t
1.7126-09 0.0023

Excess Carcer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathuways (p)
and Fraction of Total Risk at t= 3.000E+01 ymars

Total 6.903E-07 0.9298
0

Water
Radio- ARARNEARAKRRRXAK
Nucl ide risk  fract.

ARRRARR AKARARARR ARARKA
Cs-137 ©.000E+00 0.0000
Ni-63 .DO0E+00 T.0000
feeeeee eftetet eteaed
Total 0.000€+00 0.

Fish

RAKKARAARLARREAX

risk  fract.
KRARARKAR KRANRR
0.000E+00 0.0000
0.000e+00 0.0000
ettt (e
0.000E+00 0.0000

Water Oependent Pathways

Plant
RRAJMCKNAR AR

risk fract.
RARARRA
0.000£+00 0.0000
0.0006+00 0.0000
e et
0,000£+00 0.0000

Heat
KARKAXAKRARRARAKK

risk  fract.
RARRARARA AXARAA

0.000E+00 0,0000

nitk
RRRARRARARARIOLKR
risk  fract.
KA
0.000E+00 0.0000

0000  0.000E+00 0.0000

0.000E+00 0.
reeaetee 1ty
0.000€+00 0.0000

** sun of water independent ground, inhalation, plant, meat, milk, soil

and water dependent water,

fish, plant,

wmeat, milk pathuays

fettteeet tetatt
0.000E+00 0.0000

AllL Pathways**
RARARKIARKARRANR
risk fract.
ARRUARAR KRAAAK
6.9%%1E-07 0.9350
4.823£-08 0.0650
tTeeeeee ettt
7.423E-07 1.0000
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1RESRAD, Version 6.4

T« Limit = 180 days

ATTACHME '6

08/27/2009 15:21 Pege 13

Meat
A
risk  fract.
ARDUARAR REAXRK
2.575E-10 0.0003

Intrisk : Calculation of Dose for 118-DR-1 Focused Semples
File : Cz\RESRAD FM]LY\RESRAD\‘I‘IH DR-1_FOCUS_DOSE . RAD
Total Excess Cancer Risk CMRS(i,p,t)*** for
and Fraction of Total Risk at t= 5.0006+01 years

o] Water Independent Pathways (Inhalation excludes radon)
0 Ground inhalation Radon Plant

Radio- RAARKAARANAAAAAR XKARARRARXARKAKA RRAKAKAKRAKAXKAX XAK

Nuclide risk fract. risk  fract. risk fract. risk fract,

KARRAAR AXZARKARA MUAAK  KRARUUAAR AXRAXA RAKKAKAXA ARMAKE ARRRIRRR® T21RAR

l:s -137 6 903£-07 0.9298 1.511E-13 0.0000 0 000E+00 0.0000 3.338E-0 JD‘S

0.000£+00 0.0000 2.853E-11 0,0000 O0.000E+00 0.0000 4.131E-0u .

i-63
Hll!ll feeegssts Leg14f
Total 6.903E-07 0.9298

ireeigets f1e141
2.868E-11 0.0000

Total Excess Cancer Risk CNRS(i,p,t)*™ for

PEISRSELY EEE811
0.000E+00 0.0000

feageafes HHH
4.465E-08 0.0601

5.147€-10 0,0007
fEeiseads (414t
7.722€-10 0.0010

and Fraction of Total Risk at t= 3.000E+01 years

R Fish
risk  fract.
JARRRIULE ARALKN

Water

Radio- AAAARKARRRAKIARK
Nuclide risk  fract.
RARAARR AAMNAKARR KARAAR
l:s 137 0.000E+00 0.0000

i-63  0.000E+00 0.0000
ill(l“ fEegattet LRfl 4t
Total ' 0.000E+00 0.0000

0.000£+00 0.0000
feeaeeees 11411
0.000E+00 0.0000

0.000€+00 0.0000 0.

Water Dependent P iays

R PL
NUUARARKARKXARAR ARKANRK  AKAAR
risk_ fract. risk  Jract.

RARRIUKAR JURRAR
0.000E+00 0.0000
0.000E+00 0.0000
franeeee g1t
0.000E+00 0.0000

0.000e+00 0.0000
tELreeees f14481
0.000E+00 0.0000

*&*CNRSI(1,p,t) includes contribution from decay daughter radionuclides

Meat

KRAARRARARRKRINR

risk  fract.
RARMRUA AKX
0.000E+00 0.0000
0.000E+00 0.0000
Teeteeest 1efett
0.000€+00 0,0000

CVP-2009-00010
Rev. 1

Initially Existent Radionuclides (i) and Pathways (p)

MNilk
BRRRAARARAARARKX

risk fract,
i AR RANAX

Soil

RRARARKARRARARAR

risk frect.
JRARKARAR ARARAR
1.001E-10 0.0001
1.612E-09 0.0022
IEEELees teiet
1.712E-09 0.0023

1.600£-10 0.0002
4.T66E-09 0.0064
fAEERsdf 119841
4.926€-09 0.0066

Initially Existent Radionuclides (1) and Pathuays (p)

Milk
RAUUGK AR RAANAR
 risk  fract,

R
0.000€+00 0.0000
0.000E+0C 0.0000
triseists 1ttt
0.000E+0Q0 0.0000

All pathways

rigsk fract.
AANAARAA RARAAR
6 941€-07 0.9350

4.823E-08 0,0650
tistsftit tieads
7.423e-07 1.0000
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ATTACHMENT 6

1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 14

Intrisk : Calculation of Dose for 118-DR-1 focus-~ Samplea
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_fOCUS iE .RAD

CVP-2009-00010
Rev. 1

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1,000E+02 years

Water Independent Pathways (Inhalat w/0 _radon)

Water Dependent Pathways

Radio- Ammmnmumummumummxuwmux RRKKRRKARARARARARARARARARARARKANARKARARAXRKAKRARARKNAR  Total
Nuclide Inhalation Plant ' Soit Water Fish Plant Neat Milk Ingestion®
ARARAKANA RARARARKAR

KEARARK  ANARARAAR MAKKARRAAK wuuuw KAR AR ARARARAAR KRURARRAR

KIARARRAR RARARRRARA RMRRRBAXRX

Cs-137  1.1436-04 B8.031E-01 65.196€-02 3. 02 2.081E-02 0.000E+00 0 000E+00 0.000E+00 0.000E+00 0,.000E+00 9.243E-01
Ni-63 1.072E-01 9.4226+02 1.174E+01 1. 02 1.953+01 0.00DE+00 0.000E+00 0.000E+0C 0.0C0E+00 0.CO0E+00 1.082€+03
fReffse fffeffedit geqfetaas seeQRteasy 14 ff fORERfeeet CREURREOts RRERR00es (Reaseadt Aqqitatee sf0qaaes CALILL8540

* Sum of all ingestion pathways, i.e. water {incpcndent plant, meat, milk, sofl
and water-dependent water, fish, plant, meat, milk pathways

Excegs Cancer Rigke CNRS(i,p, for Individual Radionuclides (i) and Pathwaya (p)
and frectior. .. Total Risk at t= 1.000E+02 years

Mitk Soil
RRKARARRRARRAKN  IOUCKRKRRARARARK
risk fract. risk  fract.
ARA RAARAR  ARMIAAKAR ARAUAR
3.101€-11 0.0002 1 941E-11 0.0001
2.T66E-09 0.0170 354E-10 0.0058

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat
Radio- ARKRRIKERAKIUUAR  UARKAKAUMERAIIA X KXRARARARR  AXEARKERARAARARE
Nuclide risk fract. risk fract. k freect. risk  fract.
HAARRAR AARRARARA RRARRA RRARAXAXA AKARAR X ARR KEARAR  KXKARRRAR AARRAXR
Cu 137 1 .338E-07 0.8232 2.930€-14 0.0000 6 =10 0.0040 4.993E-11 0.0003
i-63 0.0DOE+00 0.0000 1.656E-11 0.0001 2 -08 0.1475 2.987¢-10 0.0018
H“lll feegefey cfgiei  fAEDR0C00 (00000 tif seeiet  CRSRRM000 (10118

Total  1.338E-07 0.8232 1.659%E-11 0.0001 2.-u..-08 0.1575 3.486E-10 0.0021
0

1Heerees 11444 Hll“lll f
2.797E-09 0.0172 9.548E-10 0.0059

Excess Cancer Risks CllRS(i,bp‘ for Individual Radionuclides (i) and Pathways (p)
and Fractior Total Risk at t= 1.000E+02 years

Water Dependent Pathwaya

Water Fish Plant Meat
Redio- RARARKANAKARAIMA  ARAKKARKARAARANR ) KRAMRAAAR  AXAARARARRARERAR
Nucl ide risk fract. risk fract. ik fract. risk fract.

KRARARK KRAAUUUA RARMAR  ARARRAAAKN RRAKAA § AAR AKARAR  RAARMRAR ARRAAR
Cs-137 0.000£+00 0.0000 0 000£+00 0.0000 ( +00 0.0000 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000 0.000E+00 0.0000 ( +00 0.0000 O.000E+00 0.0000
feeeges pARsgages (00548 pRfdae00s 1041401 o Afr 118968 (EORR{000 1100
Total  0.000E+0C 0.0000 0.000£+00 0.0000 ¢ +00 0.0000 0.00DE+00 0.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

B-112

Milk All Pathways*®
ARGARRRARARRAKN  JAARARAXARRR IR

risk fract. risk  fract,
RRARKKIAR RARAKA  ARRRANUAR JULKRAR
0.000E+00 0.0000 1.344E-07 0.8278
0,000E+00 0.0000 2.799E-08 0.1722
fIEOgqees eef60s fieffiaift €CH411
0.000E+00 0.0000 1.626E-07 1.0000
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1RESRAD, Version 6.4
Intrisk : Calculation of Dose for 118-DR-1 Focused Samples

0

File

Ta Limit = 180 days

ATTACHME

08/27/2009 15:21

¢ C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at .~ ,.000E+02 years
Water lr\depcndent Pathuays (lnhnlit\on excludu radon)

Ground
Radio- KARRKARARRARAARA
Nuclide risk fract.
RREARAA RAAXMAANA ARRARK
Cs-137 1.3386-07 0.8232
N§-63  0,000£+00 0.0000
feegfie fEEqL0048 $808410
Total  1,338E-07 0.8232

Inhalation
AARRRARARKURARRR

risk  fract.
ARARARRAR KARRAR
2.930€-14 0.0000
1.656€-11 0.0001
Sifesees f1etet
1.659E-11 0.0001

mnmummx

risk fract.
ARBAKIRAR KRANAR
0.000E+00 0.0000
0.000E+00 0.0000
frefeeese sefeet
0.000E+00 0.0000

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+02 years

Water
Redio- RAARAAKAAKAARANA
Nuclide risk fract.
ARARARR RAKNRARAN RAARAR
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
TEE4808 FRRRQ808S $H8884
Total  0,000E+00 0.0000

*EECNRSI(i,p, t) includes

Fish

RARRRANALRIARRR

risk fract.
RAKARARAR ARARAR
0.000€+00 0.0000
0.000£+00 0.0000
11888488 141101
0.000€+00 0.0000

Initiatly

Ammn
risk
RARAKKAR]
6.471E-1!
2_398E-D
frefeet
2.462E-00

Initially Existent Redionuciides (i) and Pathways (p)

Water Dependent P

Radon
JCRGRRAARRRAK
risk fract.
RANCRARRE ARAKAR

0.000E+00 0.0000
0.000E+00 0.0000

115840188 $03443
0.000E+00 0.0000

Pla -
ARKIARAR

risk
KRRRARKX
0.Q00E+0

stent Radicnuclides (i) and Pathways (p)

ARR
et
1040
475

1t
515

)£

RAR
ct,
pit)
000

0.000E+0u v.u000
“"“l” 151418
0.000£+00 0.0000

contribution from decay daughter radicnuclides

B-113

uuumm
risk fract.
RRREAARUR ARNARK
4 993E-11 0. 0003
987E-10 0.00
“““Hl Hl“l
3.486E-10 0.0021

Meat
ARRARMAARARARKRA
risk  fract.

RRARARRAK ARRKAR
0.000E+0C 0.0000
0.000E+00 0.0000

PEIIRELes 539444
0.000E+00 0.0000

Attachment

CVP-2009-00010

Rev. 1

Milk
RARARREARAARANIA
rigsk fract.
ARKARRAAR RAANAR
3.101E-11 0.0002
2.766E-09 0.0170
UHHIH fitt
2.797€-09 0.0172

Milk

ARRARKAARRARRARR

risk fract.
ARAKARKAR RARARK
0.000E+00 0.0000
0.000E+00 0.0000
fe8s88t (141144
0.000E+00 0.0000

8

Originator: S. W. Clark

Sail

ARARRAKREKARRAZR

risk fract.
ARRRRAAAR RKARKK
1.941E-11 0.0001
9.354E-10 0.0058
feifagfe e11841
9.548€-10 0.0059

ALl pathways
uxmmmuu
risk fract.
ARRARARAR XEMAXR
1.346E-07 0 8273
2.799€-08
Pffgffteg liilli
1.626€-07 1.0000
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1RESRAD, Version 6.4
Intrisk : Calculstion of

ATTACHMENT 6

T« Limit = 180 days 0872772009 15:21 Page 16
Dose for 118-DR-1 Focused Semples

File 2 C:\RESRAD_FANILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Rediomuclides (i) and Pathways (p)

As pCi/yr at t= 3.000E+02 years

Water lndependent Pathways (Inhal “* 1 w/o radon) Vater Dependent Pathways
Radio  ARRAARAMAKARAARAARKAARAKARAKAKKARRA RARRGUURRRRARR  RRAKROA ALK RAR KA AR ARIRARARA
Nuclide Inhalation Plant Meat k Soft Water Fish Plant
ARAMRAR ARAURARRRR

Ni-&3 L266E-02 1.991E+02 2.480E £+01

CVP-2009-00010
Rev. 1

ARAKARARARKARMARARARAR  Total
Milk Ingestion®

RARAAARKAN AK RRAR AUKKRARAAR RRARRMAARA KRUARKINA RXNAANKAAR ARAXKNAREAR KMARAKRARR AARKARAKAR
Cs-137 1 052E-06 7.3976-03 5.707t- Olo 3 E-04 1.916E-04 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 8.514E-03

4.126E+00 0.000E+00 0.000E+0

0 0.0006+00 0.000E+00 0.000E+00 2.2B6E+02

tit1fft Hﬂﬂiiﬂ 1RERRRIREN HHHHH !l....itli TEEESQ0Ees SESOQqSC0y COROREReOT CEEQR000S SOAOQE0qEd AERRCO0000 FOAATEq04S
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathwsys

Excess Cancer Risks CMRS(i,~ *) for Individual Radionuclides (i) and Pathways (p)

0
0 Ground

Radio- AAKARARRAKAAKAXA
Nuclide risk fract.

Cs-137 1.233E-09 0.1723
Ni-63  0.000€+00 0.0000
fReeeee tegfestd (41101
Total 1.233E-09 0.1723
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

Radio- AKANARRARAARAAEA
Nuc!ide risk fract.
ARARRKR JOURARKERA ARAKAA
Cs-137 0 000E+00 ©.0000
Ni-63  0,000£+00 0.0000
fiifitt ﬂﬂﬂﬂf 11111
Total  0.000E+00 0.0000

and Fracti  »f Total Risk at t= 3.000E+02 years
Water . niependent Pathways ([rhalation excludes radon)

Inhalation Plant Meat
JRKAXRAER XA AR RARARAMARARK
risk  fract. isk fract. risk  frect.

ARRAN AARARR - RAKARRAMR RAARMA
2.698E-16 0.0000 .rw0E-12 0.0008 4.598£-13 0.0001
3.498€-12 0.0005 5.065€-09 0.7081 6.311E-11 0.0088
tEEESg00e A89408 ESEPQ000 £O0040 CRCSPQE4E £E100S
3.499€-12 0.0005 5.071E-09 0.7090 6.357€-11 0.0089

Mitk
risk fract.

RRARKIAR

Z 856€-13 0.0000
5.843E-10 0.0817

Teeseeeey itftd

5.846E-10 0.0817

and Fraction of Total Risk at ta 3.000E+02 years

Water Dependent Pathuays

figh Plant Meat
ARARERARRAARKAAR RAKAAMARAAR  KARAXIUAR ALK ARA
risk  fract. risk fract. risk  fract.

ARRGARAAR ARNARA  RARARKRAA URKAR  AXRAKKARA ARARAA
0.000E+00 0.0000 0.000E+00 C€.0000 0.000E+0¢ 0,0000
D.00CE+00 0.0000 ~ ~)0E+00 0.0000 (0.000E+00 0.0000
fEIE0e00f (£1ige teeeff (00400 (0000080t (10
0.000E+00 0.0000 u..JOE+00 0.0000 O.0Q0E+00 0.0000

** sum of water independent ground, inhaletion, plant, mest, milk, soil
and water deperndent water, fish, plant, meat, milk pathways

B-114

Milk
risk  fract.
ARIRKARAL KAARAR
0.000E+00 0.0000
0.000E+00 0.0000
HLeieg 11141
0.000€+00 0.0000

Soil

risk

risk

AR XRARRRRRAR A
fract.
RIARRRAR  RARARK
1.788€E-13 0.0000
1.976E-10 0.0276
feeteees 114111
1.978E-10 0.0277

ALl Pathways**
KIUUURARARKARRAR
fract.
URIORA  KARRAR
1.239€-09 0.1733
5.914£-09 0.8267
fHffeee 18141
7.153E-09 1.0000
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Intrisk : Calculation of Dose for 118-DR-1 Focused Samples

File

: C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for

[-R-]

Ground

Radio- KARARARAAAAAARAR
Nucl {de risk fract.
ARKRARR RAAURKRAR AKAKAR
Cs-137 1.233E-09 0.1723
Ni-63  0.000£+00 0.0000
frefes tEffeqedt 134114
Total  1.233E-09 0.1723
0

Water Independent Pathways (Inh

Inhalation
ARARRAKAARRNAARR
. risk  fract.
ARAUKAARR AALARA
2.698E-16 0.0000
3.498E-12 0.0005
fiifffift 111141
3.499E-12 0.0005

Radon
risk  fract.
MCARARAAR RARRKA
0.000E+00 0.0000
0.000E+00 0.0000
ifeefgees (1414t
0.000E+00 0.0000

Total Excess Cancer Risk CNRS(i,p,t)** for
and Fraction of Total Risk at t= 3.000E+02 years

Water
Radio- ANARRMAAAAKKRRAR
Nuclide risk  fract.
RAARARR AAXRARKAR AMRARA
Cs-137 0.000E+0C 0.0000
Ni-63  0.000E+00 0,0000
fifgite fitfedsdt feitit
Total  0.000E+00 0.0000

**ACNRSI({,p,t) includes

Fish

KRARARAAKRRERNAR

risk  fract.
ARKKARKAK RARAAR
0.000E+00 0.0000
0.000E+00 ©0.0000
frefafeee f98M4f
0.000E+00 0.0000

Page 17

CVP-2009-00010

Rev. 1

Initially Existent Radionuclides (i) and Pathways (p)
and fraction of Total Risk at *~ %.000E+02 years

Pla

ARJAUAAAR AR

risk et.
AR VAR
5.960¢-1 008
5.065E-0 081
itffifit 11
5.071E-0 090

Inftially Existent Radionuclides (i) and Pathways (p)

Vater Dependent Pathways

Radon

AARKAARUARARKAKR

risk fract.
ARARUAAAR RERKAR
0.000E+00 0.0000
0.000€+00 0.0000
fefsegef 1884 €1
0.000€+00 0.0000

Plant

RRRARAARARARARAR

risk  fract.
ARRRAKALT *™1KAR
0.000E+0! 000
0.000E+0! 300
[1E3R143¢ [§381
0.000€+0 )o00

contribution from decay daughter radionuclides

B-115

on excludes radon)

Meat

KAREARARARKARARN

risk fract.
ARARRIAR RARNKA
4.598E-13 0.0001
6.311E-11 0.0088
fififtefs 1641
6.357E-11 0.0089

Meat

ARRARRARAR KRUIAR

risk fract.
RARARRAKR ARARAR
0.000E+00 0.0000
0.000€+00 0,0000
titifeede 131414
0.000E+00 0.0000

Aftachment

Milk

RARARARARRRRANRA

risk  fract.
ARRXRARAR AKARAR
2.856€-13 0.0000
5.843E-10 0.0817
1itefIeag seeaet
5.846€-10 0.0817

Milk

ARGAXRARAXARAAR

risk  fract.
ARAKARARR ARAANA
0.000E+00 0.0000
0.000E+0Q0 0.0000
feerifes (1ft14
0.000E+00 0.0000

[}

Originator: 8. W, Clark

Soil

risk fract.
MARBIARAR ARRARA
1.788E-13 0.0000
1.976E-10 0.0276
tieetiefs 114444
1,978E-10 0,0277

All pathways
RUORARXARARAK

risk  fract.
ARNARAARR NIUARK
1.239€-09 0.1733
5.914E-09 0.8267
ARPS 1SS A R4RYH
7.153€-09 1.0000
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ATTACHMENT 6
1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 18
Intrisk : Calculation of Dose for 118-0R-1 Fc d Samples
Fite ¢ C3\RESRAD_FAMILY\RESRAD\118-DR-1_FC DOSE.RAD
Amount of Intake Quanti i QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As pCi/yr at t= 1.000E+03 years
Water Independent Pathways (Inhalr~’-— w/o radon) v Water Dependent Pathways ’
Radio-  AARKRANAARARARARANKARARARKILAARKARR JRAARARRUARIAR  RARIGAIARARRARKARRARARR RIAKRARAIOUUARRARAINAARRK  Total
Nuclide Inhalation Plant Meat : Soil Water Fish Plant Meat Milk Ingestion*
AR UOUGRAKEAR KRAARUGAR KXUMAARKAR KA KKK KRANKARAEA KAARRAKKAA RARKAUGUK KURANARAKA AXKAKRRANA KUKAXRRKAX AKRISAKUKR
Cs-137 7.892E-14 5.547E-10 4.279€-11 2 -11 1.437e-11 0.000E+00 0.000E+00 0.000E+DC 0.000E+00 O0.000E+00 6.384E-10

Ni-63 9.821E-05 8,628E-01 1.075E-02 9 -02 1.788e-02 0.000E+00 0.000E+00 0.0D0E+00 0,000E+00 O0.000E+00 9.910E-01
frefees CRO0100808 SERE4000 08 SO4LL0208E 18 I SRfentefts AR qais IOSOQ00qts SALE00000 SOCOO0000 QOO 0L000 AOLMMET00L
* sum of all ingestion pathways, i.e. water ....pendent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathways

Excess Cancer Risks CNRS(i,p,t) for Individuml Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0006+03 years

0 Vater lndependmt Pathways (lnhalat\on excludes radon)

0 Ground Inhalation Milk sofl
Radio- AMAKARKAMARRAAAK RARAAKANARAARARA mmnmx nwumuuu AR R RARKAR OO RAR R KRE A
Nucl ide risk  fract. risk fract. sk frect. risk fract. risk fract. risk fract.
KARKKRAK AXAKAKKAR KEKAKX RAKKAKKAK KOAXRK KKK KAARAR  AKXXANKKAK JCARKK ~ KARKKARKA RARKKK KXAKKEARA KRENEK
Cs-137 9.242E-17 0.0000 2.023E-23 0.0000 E-19 0.0000 3.44BE-20 0.0000 2.142E-20 0.0000 ‘I 341E-20 0.0000
Ni-63 0.000E+00 0.0000 1,516E-14 0.0006 €-11 0.8565 2.7366-13 0.0107 2.533E-12 0.0988 8.566E-13 0.0334
feoeees (ESRS0000 (8090 FffL08000 10008 f000 geg00s  SORR00008 LA0008 (RffQ000f £90908 SOO000000 SO0001

Total 9.242E-17 0.0000 1.516E-14 0.0006 .....E-11 0.8565 2.736E-13 0.0107 2.533E-12 0.0988 8.566E-13 0.0334
[}

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways

Hater Fish Meat Milk All Pathways**
Radio- RARKAAAKARANAAKAR RAARANMAANANARRX mmmumx RARAAKARARRARAAAA  KAKKKAKIAMARRAKR ~AAKAARARRARRAKAR
Nuclide rigk fract. risk  fract. “sk  fract. risk fract. risk  fract. risk fract.
RAAKKKA RAKARIAKA KRERAR  AXAKAARRA RAAAAR JRAA RAMAZR  ARARMRANA KRRRAA  KRAARAKMA ARRRAK RARAKARAK XAAKAA
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 JE+00 0.0000 0,000E+00 0.0000 0.000E4+00 0.0000 9.294E-17 0.0000
Ni-63 0.C00E+00 0.0000 0.000€+00 0.0000 IE+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 2.563E-11 1.0000
teeiesr fefesess (64966 fSEfRafis (45064 frof faq6ed (f0RRf€00 CE9008 SRR80M990 fE6680f 0000006 £O8468
Total 0.000E+0C 0.0000 0.000€+00 0.0000 E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 2.563E-11 1.0000

** Sum of water {ndependent ground, inhalati slant, meat, milk, soil
and water dependent water, fish, plent, a___, milk pathways
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Intrisk : Calculation of Dose for 198-DR-1 Focused Sasples

File

C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE ,RAD

Totatl Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radiomulides (i) and Pathuays (p)

oo

Ground

Redio- AAKAAKAAAKAARAAA
Nucl ide risk  fract.
RARRRG IARRARRAR ARARAR
Cs-137 9.242€-17 0.0000
Ni-63  0.000E+C0 0.0000
(RS SRR INERRRRRAR IR RIN
Total 9.242E-17 0.0000
0

Inhalation

Water Independent Pathways (Inhalation excludes radon)
Radon

and Fraction of Total Risk at t= 1.000E+03 years

. Plnng Meat

RARARAAKAXARARAR
risk fract,

2.023€-23 0.0000
1.516E-14 0.0006
fifEgLatt L84
1.516E-14 0.0006

ARRAANARAKIAR KR

risk fract.
ARKRKAKNR RAKARR
0.000€+00 0,0000
0.000E+00 0.0000
PEegeeses 1104t
0.000E+00 0.0000

ARARARAAKARARAAR

risk fract.
KAARRARRR RANAAR
4 .469E-17 ~ 9000
2.196E-1 1565
1111t1ft $381
2.1968-1 3565

ARAARRARARARRARK

risk fract.
RIUOURRX ARKIA
3.448E-20 0.0000
2.736E-13 0.0107
tEEffgied tig4Li
2.736E-13 0.0107

Mitk

KARARAKARMAKARAR

risk fract.
ARARARAR KAARAR
2.142€-20 0.0000
2.5336-12 0.0988
Ptsisigts 144468
2.533e-12 0.0988

Sofl

RARRARAKARRAAUIA

risk  fract.
RRARARARA RRIUAR
1.341E-20 0.0000
8.566E-13 0.0334
fiefeeeed fEifi4
8.566E-13 0.0334

Total Excess Cancer Risk CNRS(i,p,t)>™* for Initially Existent Radionuclides (i) and Pathways (p)

Water
Radio- AARAARARMARMAKRK
Nucl ide risk  frect.
REARANA ARRUKARAR BREARA
Cs-137 0.000E+00 0.0000
Ni-63  0.000E+00 0.0000
tieiees fREf0884f f1€118
Total 0.000E+00 0.0000

and Fractfon of Total Risk at t= 1.000E+03 years

Fish

RRAKKARARKRARKA
risk fract.
ARKRARARR AANAKR
0.000E+00 0.0000
0.000E+00 0.0000
1eetegeef f1g441
. 0.000E+00 0.0000

Water Dependent | ys
Radon PL: Heat Milk All pathuays
KARKRMURARARRAAR  KARKRAR AR RARAARARARARAR  ARAKKAUGURARARRR  AXRAKAAARARKALAX
risk fract. risk ct. risk  fract. risk  fract. risk  fract.
RRARRMARR AKRARK  RAMXAKA ARR  ARRERAAXRA ARKRAR  RRAKAREAA AMARAK ARMKENARAA KXXAAA

0.000£+00 0.0000
0.000€+00 0.0000
fE9Leeeee 1e04t
0.000€+00 0.0000

0.000E+ 000
0, 000E+ 1000
teeitet REE
0.000E+ 000

*ACNRSICT,p,t) includes contribution from decay daughter radionuclides

0.000E+00 0.0000
0.000E -~ 0.0000
ffffif f1if11
0.00C&~wvv 0.0000

0.000E+00 0.0000
0.000£+00 0.0000
Hteefess f4e44t
0.000E+QC 0.0000

9.294E-17 0.0000
2.563E-11 1,0000
THEEeeess sHgedt
2.563E-11 1.0000
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Concent : Calculation of Dose for 118-DR-1 Fr -~ d Samples
File  : C:\RESRAD_FAMILY\RESRAD\118-OR-1_FI  DOSE.RAD

Table of Contents

ARRAARRR
Part 1V: Concentration of Radionuclides
Il!HﬂlIl!i!““”!llill!ﬂlllll”“ll

Concentration of radionuclides in different media
Time= Q,000E+00 ,.ccvvunvennnceccnansonarsoassonnros
Time= 1.000E+00 . .

Time= 3.000E+00 ..
Time= 1.000E+01 ....
Time= 3.000E+01 ....
Time= 1.000E+02 .
Time= 3.000E¢02 ..
Times 1.000E+03 .

NNB®NOASTWN
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ATTACHME 7

1RESRAD, Veraion 6.4 T« Limit = 180 days 08/27/2009
Concent : Calculatian of Dose for 118-DR-1 Focused Samples
fFile = C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

15:21 r 2

Concentration of radiomclides in envirormental media

at t = 0.000+00 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soijl* ticulate Hater Water
Radio-  ARKAANAAXA KAAKRARKAR MARARAXAAR KARKARAKAA ARAAKRKARA
Nuclide pCi/g pCi/g pCl/m**3 pCi/L pei/sL
ARAUARA  KARKRIARRR KAARIGUARE ARAAARIARA AXRXARKKAR RARAXAXKAR
Cs-137 6 950E-02 4.950E-02 3.707€-07 0.0006+00 0.000E+00
Ni-63 9.700E+00 9.700E+00 7.264E-05 0.000E+00 0.0C00E+00

tiefit HIIHHH SEESSqe8 FROSSE40L SOLLL0600 SORLOLE01S

*The Ssurface Soil is the top layer of soil within the user specified n @ zone/depth.
Concentrations in the media occurring in pathways that are suppressec
i.e. using parameters appearing in the input screen when the pathways aie active.

Concentration of radionuclides in foodsty  nedia
at t = 0.000E+00 years*
Drinking Nonteafy Leafy Fodder Fodder Meat Mitk Fish Crustaces
Water Vegetable Vegetable Meat

Radfo-  AAARAKKAKA WRAXKRARAN KXARNAKKAR KRAXMARARA mumn ARKAKA NAARRRNARA KARRAXRAMA ARAXAKAIKA
Nucl ide pCi/L pCi/kg pCi/kg pCi/kg pCi/kp pCisxg pCi/L pCi/kg pCiskg
ARRRRAK  ASAARAKUE KAARKAKAAA NAKARAKRAR ARAAKAAAAA MUGARKARAN ARRRARRARA ARARAAKARR MAANAKRKAN
Cs-137 0.000E+00 1.980E+00 1.980€+00 1.98B0E+00 1.980E+00 4.782~ "7 1.069E+00 0.000E+00 0.000E+00
Ni-63 0.000E+00 4.8S0E+02 &4.850£+02 4.850E+02 4.850E+02 1.892 ! 6.305E+02 0.000E+00 0.000E+00
fregeer fRrfeffods fERtsfeees SEERfG000f TOROQ00000 SEOCRQCE0E QOQLML PREEeeeges 149009048 SADLERLMLE
*Concentrations are et consumption time and include radioactive decay ingrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storage ..me.

CVP-2009-00010
Rev. 1

calculeated using the current input perameters,

Concentrations in the media occurring in pathways that are suppressec cal¢ ted using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways ctive.
Attachment ____ 7 Sheet No. 2 of 8
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ATTACHMENT 7

IRESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 3
Corcent : Calculation of Dose for 118-DR-1 Focused Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

Concentration of radionuclides in environmental media
at t = 1.0006+00 years

Contuninat- Surface Air Par- Welt Surface
ed Zone Sofl* ticulate Water Water

Redio- mxmm ARAKKAXKER RARARARKAR JUKARAAKAR AXARAAAARK
Nuclide pCi/g pCi/g pCi/m**3 L pCi/L

ANUARR  ARAKAAKAAR RARRAMGAAR KRARARAKAR RA KRR RAARRRRARK
Cs-137 4.835£-02 4.8356-02 3.621E-07 0 +00 0.000E+00
Ni-83 9.625E+00 9.625E+00 7.208E-05 +00 0.000E+00
tEEeeer teteteiatt teeteeees (10004214 ll e freesgeet
*The Surface Soil is the top layer of soil 1 the user specified mixing zone/depth.

Concentrations {n the media occurring in pa 's that are suppressed are calculated using the current input paremeters,
i.e. using parameters appearing in the inpu. avi'een when the pathways are active.

Concentration of radionuclides in foodstuff media
at t = 1.000E+00 years*

Drinking Nonleafy Leafy Fodder Fadder Neat Milk Fish Crustaces
Water Vegetable Vegetable Meat
Radio-  AKARMAKAKA MARANAMIAA KAAMARAKAK KAKRAAKARA mmuu KRUAKRARA ARKRKIOUAR KKARKAARAK KAXARAARAR
Nuclide pCisL pCiskg pCiskg ~" kg i/kg pCi/kg pCi/L pCi/kg pCi/ke
ARG KAXRARKAMA KARRRAIAAA JAANKARRAR KX KRAA RIAKAAR BAKAAAARAA KARAAMAARA RAAKARRKAA ARRAX,

Cs-137 0.000E+00 1.934E+00 1.934E+00 9 ~""E+00 1.934E+00 4.671€+00 1.04SE+00 0 000£+00 0.000E+00
Ni-63 0.000E+00 4.813E+02 4.813E+02 4 E+02 4.B13E+02 1.877E+02 6.257E+02 00CE+D0 0.000E+00
HELLL et (et eagtt teata it it 0108 (OOER00000 COOP508eeL 1102115 !l!llll”l teeeeeeest
*Concentrations are at consumption time and ‘—-'‘xle redicactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t is meat or milk storage time.

Concentrations in the media occurring in pa rs that are suppressed are calculated using the current input parameters,
i.e. using parameters sppearing in the inpu. s.ceen when the pathways are active.

Atachment __ 7  SheetNo.30f9
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ATTACHME

1RESRAD, Version 6.4 Ta Limit = 180 days 08/27/2009
Concent : Calculation of Dose for 118-DR-1 Focused Samples
File 2 C:\RESRAD_FAMILY\RESRAD\118-DR~1_FOCUS_DOSE .RAD

15:21

Concentration of radionuclides in environmental media
at t = 3,000E+00 years
Contaminat- Surface Air Par- Well Surface
ted Zone Soi l¥ ticulate Water
Radio-  AARAMAKARR MARKARRKEA RAMKKRRRRA FXRKARRAKA mumu
Nuclide pCi/g pCi/g pCi/m**3 pCi/L pCi/L

ARKAKAR  AKKKRRAKKA ANARKARAKAK KARKXXARAA AXRAARAAAR ARAAAKAAAR
Cs-137 4.614E-D2 4.614E-02 3.455£-07 0.000E+00 0,000E+00
Ni-63 9.476E+00 9.476E+00 7.097E-05 0,000E+00 0.000E+00

fEiffef feeeifgded (eRf4Cq86) COO0800608 SORE400480 L0090 08L
*The Surface Soil is the top tayer of sofl within the user specified n

Concentrations in the media occurring in pathways that are suppressed
i.e. using parameters appearing in the input screen when the pathways

CVP-2009-00010
Rev. 1

| zone/depth.

calculated using the current input parameters,
active.

Concentration of radianuclides in foodstuff media

at t = 3.000E+00 years*

Drinking
Hater

Fodder Fodder

Meat

Nonleafy Leafy
Vegeteble Vegetabie
Radio-

Nuclide pCi/L pCi/kg

Cs-137 0.D00E+00 1.8456+00 1.846E+00 1.848E+00 1.846E+00 4.45
Ni-63 0.000E+00 4.73BE+02 4.T3BE+02 4.741E+02 4.739E+02 1.84!
1ifitet i““(”” friifefeef EXfffaa90f TRRGURREEE PAEOEEE900 SE611

*Concentrations are at consumption time and include radicactive decay

Mest

Milk Fish Crustacea

RARRUARRR JARRKRAKRA AAKMARKAAKR RIKARRKURA mumu RRAKARRR REKRIARARAR NAAKAARARR RAKAAAANAK
pCi/kg pCi/kg pCiskg pci/kg
KARKIAR  KARRRAKAAN KEARAXEAAR KAARKARRRA mxmm RRREROLER ARRARF =5 KARRARRAAR &

pci/L Ci/kg pCi/kg

ARNARKA AARAAARARR
9.967€-01 0.0006+00 0.000£+00
6.160E+02 0.000E+00 0.000E+00
HEteestes teqgeqeess LAEReELLLL

ngrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storaye vime.

Concentrations in the media occurring in pathwsys that are suppressed
i.e. using parameters appearing in the input screen when the pathways

B-121

calculated using the current input parameters,
asctive.

Attachment _____ 7  SheetNo.4of9
Originator: S, W, ngds Date _8/31/09
Chk'd By ___ M. W. Perrof Date _8/31/09

Calc. No. 01OOD-CA-V0326 Rev.No._0



CVP-2009-00010
Rev. 1

ATTACHMENT 7

{RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 5
Concent : Calculation of Dose for 118-DR-1 Focused Samples
File s C2\RESRAD_FAMILY\RESRAD\11B8-DR-1_FOCUS_DOSE.RAD

Concentration of radionuclides in erwiromental media
at t = 1,.000E+0% years

cbntaminn- Surface Air Par- vell Sur face

ted Zone Sofl* ticulate T er Water
Radio-  ARAKRANKANK XARRARARAR AXARAXARAK Ki KKRA RARAKRARKA
Nuclide pCi/g pCi/g pCi/m**3 /L pCi/L
AARARKA  KARRKARKAN JAXAMARAAR ALRRJAXRRR Ki JUA ARRAKARARA
Cse-137 3 916E-02 3.916E-02 2.932E-07 | IE+00 0.000E+00
Ni-63 975E+00 8,975E+00 6.721E-05 | IE+00 0.000E+00
1111t HHHHH tERSREseatE SELRLLR08S £ 1838 EEREE LN
*The Surface Soil is the top layer of soil 1 n the user specified mixing zone/depth.

Concentrations in the media occurring in p iys that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the inpu. acreen when the pathways are active.

Concentration of radionuclides in feodstuff media
at t = 1,000E+01 years*

bOrinking Nonleafy Leafy er Fodder Meat Mitk Fish Crustacea
Water Vegetable VYegetable t Milk
Radio-  KARAAANARR ARAAKARAAA KARMAKARAA A RARK RRAARKAKAR AXARNKAAAR RANARAARAR AKAMUGIAKA AXARKXAKAK
Huclide pCi/L pCi/kg pCi/kg kg pCi/kg pCiske pCi/L pCiskg pCiskg
RERAUARK  ANARARARAR RARARAMARAA ARARNAIRAR R RARK ARAKARAR ARAARNHUARR RARKAARRAN KAXRRANKAR KRARAXAKER

Cs-137 0.000E+00 1.568E+00 1.566E+00 ...cwE+00 1.567E+00 3.783E+00 8.459E-01 0,000€+00 0.000E+00
Ni-63 0.000E+00 &4.4B7E+02 4.487E+02 4 ~JE+02 4.488E+02 1.750E+02 5.834E+02 0.000E+00 0.000E+00
tfefedd  ifffefeigas AfFEQq0feeq (AA0000008 €3 CQ0ff fERSAF0000 SOES00006C CALRPI000E CHLLLLLLLL SHLOLLAQLS
*Concentrations are at consumption time and ....lude radioactive decay and ingrowth during storage time.

For tivestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in p iys that are suppressed are calculated using the current input parameters,
i.s. using parameters appearing in the inpu. aureen when the pathways are active.

Attachment Sheet No. 5 of 9
Originator: S, W, Q]_aﬂ; Date 5131102
Chk'dBy _ M. W.Pemott __ Date _8/31/09

Calc. No. Q]QQD—QA-VOSZG Rev.No._ 0 ___
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ATTACHME 7

1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 6
Concent : Calculation of Dose for 118-DR-1 Focused Samples
File s C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE.RAD

Concentration of redionuclides in envircrmental media
at t = 3.000E+01 years

Contaminat- Surface Air Par- Well Surface

ted Zone Soil* ticulate Vater Vater
Radio- wuum RARAKARRRR ANMAMARARE KRARRKEARR XRAAMAXRAX
Nuclide peiz pcisg  pCi/m**3 pLijL pCi/L

KAKARAR mwxm KRAAARAAOA ARAARAARAR RAARARARAR WAKAXAAKAR
Cs-137 2.450E-02 2.450E-02 1.835E-07 0.000£+00 0.000€+00
Ni-63 7.682E+00 7.682E+00 5.753E-05 0.000€+00 0.000£+00
feefies fRfefRf608 fRf0fCaet fR4S0 0080t LORLLOLE0L FERALE241E
*The Surface Soil is the top layer of soil within the user specified m zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are. active.
Concentration of radionuclides in foodstuff media
at t = 3.000E+01 years*

primking Nonleafy °  Leafy Fodder Fodder Meat Milk Fish Crustacea
Water Vegetable Vegetable Meat

Radio-

Nucl ide

RKAXKRKAAR AKKRAKAKAR JKAKKEAKAK AAKARAKKAR lmmﬂl AAARAK  WKAKIKRAAK AAAAKEARKK AARAAKRARA
pCi/L pCi/kg pCi/kg  pCi/kg  pCi/kg pei/! pCi/L  peci/ke pCi/kg

ANAARAR  KRAAAJUA AXKKARAARK JUUCKRAKAAR AXKAKAMARA ARARARAAAR KAKAKK RARARARRAR RARIGUURK AKKXEKKAAR

Cs-137 0.000E+00 9.802E-01 9.802E-01 9.B156-01 9.BO3E-01 2.367 5.293e-01 0,000E+00 0.000E+00
Ni-63 0.000E+00 3.841E+02 3.B41E+02 3.B43E+02 3.842E+02 1.498 4.994E+02 0,000£+00 0.000E+00
feeffft fifififfif fAGEPS80s SOLSL00008 CELA002888 CAOeE00€E S4E4MY teegeefees Eeeqaeqet fHqe020148
*Concentrations ere at consumption time and include radioactive decay ngrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storag e.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current fnput parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Attachment 7 Sheet No. § of 9
Originator: 8. W. Clark Date _8/31/09
Chk'dBy__M.W.Perott  Date _8/31/09

Cale. No. ___0100D-CA-V0328 Rev.No._ 0
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ATTACHMENT 7
1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 7
Concent : Calculstion of Dose for 118-DR-1 F~=~ ed Samples

File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_Fi _DOSE.RAD

Concentration of radionuclides in envirormental media
at t = 1,000E+02 years

Contaminat- Surface Air Par- § Surface

ted Zone Sofl* ticulate er Water
Radio-  AAARMARAAR ARAKANKAAR KARAMRRAAR AARR RAAKARARAR
Nuclide pCi/g pCi/g pCi/m**3 pa/t pci/L

KIUUUUA  AARARRARAR ARRAAMAAR MEAXKKARAAR KFYTeTRXKR AARARARKAA
Cs-137 L 751E 03 4 TS1E 03 3 SSBE 08 ( E+00 0.000E+00
Ni-63 4S9E+00 4596+00 3.339E-05 ( E+00 0.000E+00
fifef ﬂtlliﬂﬂ HHHIHI HNHHH §] g1ie tieifeeett
*The Surface Soil is the top layer of 30il wiunin the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
{.e. using parameters appearing in the input screen shen the pathways are active.
Concentration ¢ -wdionuclides in foodstuff media
a1 s 1.000E+02 years*

orinking Nonleafy Leafy Fodder Fodder Meat Kilk Fish Crustacea

Water Vegetable Vegetable Heat Milk
Radio-  ARAKKIUUA ARAARAARAA BRKREXAMGL UKERAXKXAR mmun RRARUUUK AKKARKAKKK RABAKKRAAR KXAKARANAK

Nuclide pCi/L pCiskg pCi/kg pCi/kg ﬂﬁl/kg pCi/kg pei/L pCi/kg pCi/kg
KRARIAR  XARMMARANA AMARRARARR ARAMUARAR RAAMRKARAR & RIUUDRAKA ARRARARARR AXGAANANAR RHARAXAXAX
Cs-137 0.C00E+00 1 900E-01 1.900E-01 * "“""E-01 1,907E-01 4 589€-01 1.026E-01 0.000E+00 0.000E+00
Ni-63 0.000E+00 2.229E+02 2.229E+02 : E402 2.230E+02 B.695€+01 2.89BE+02 0.00DE+00 0.0C0E+00
SEELETY RTETR1fCS) CRMOSO4000 CAETLEL06S £! fi40 CRESTeaett sefqsqssts fRedeedads (A000E0000 SO0L0000¢08
*Concentrations are at consumption time and ....ude radioactive decay and ingrowth during storage time.

For livestock fodder, consumption time is t minus meat or milk storage time.

Concentrations in the media occurring in pathways that are suppressed sre calcuiated using the current input paremeters,
i.e. using parameters appearing in the input screen when the pathways are active.

Attachment 7 SheetNo.70fg
Originator: S.W.Clakk ___ Date 8/31/09
Chk'd By __ M. W. Perrott Date _8/31/09
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ATTACHME 7

1RESRAD, Version &.4 T« Limit = 180 days 0B/27/2009 15:21 Page 8
Corcent : Calculation of Dose for 118-DR-1 Focused Samples
File ¢ C:\RESRAD_FAMILY\RESRAD\118-OR-1_FOCUS_DOSE .RAD

Concentration of radionuclides {n envirormental media
at t = 3,000E+02 years

Conteminat- Surface Air Par- Well Surface
ted Zone Sofl* ticulate Water Water
Radio-  RMKRKAKAKA KARKXAOIA KAUUKAARR KARAREAARAR ARJUUARRAR
Nuclide pCi/g pCi/g pCi/a**3 pei/L pCi/L
RAGUARR  ANARAARAA RIRARUGOUR KARKRAAARR JUUGERANAIR RARKXRKXAR
Cs-137 4.375£-05 4.375E-05 3.277E-10 0.000E+00 0.000E+00
Ni-63 9.420E-01 9.420E-01 7.054E-06 0.000E+00 0.000E+00
fEfffef Rffif060 F009668¢ct SRR008800d SRAROR0008 FOEQ006041
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways sre active.

Concentration of radionuclides in foodstuff medie
at t = 3,0006+02 years®

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea

Water Vegetable Vegetable Hest Milk
Radio=  JARKAXARAK NARKAKARRR KEKRANXAAKA AAXARRAAAA AAXAARARAN ARARAR RARAARAAR UDUUKIER LA ULAAX
Nuclide pci/L pCi/kg pCi/kg pCiskg pCiskg pei/! pei/L_ pCi/kg 9

pCi/sX
RAMUARR  MARRMRARRA XARKAKAAAR RARKARAAAR RAXKMAAAAA AXARRARARK RAKAAK| UARKRUOAR KARARAARAR RAARARKARA
Cs-137 0.0DOE+00 1.7S0E-03 1.7SO0E-03 1.753E-03 1.750E-03 4.227t-us 9.452E-04 0.000E+00 0.000E+00
Ni-63 0.000E+00 4.7106+01 4.710E+01 4.712E+01 4.710E+01 1.837r ~° 6.123E+01 0.000E+00 0.000E+00
fEsiene CRRSOfCQef CERQN9QRD0 SELRQ00€08 SORQQQ0008 TER08008 PHGEL1) tesfeeiet 48080028 SLELAEL10
*Concentrations ere at consumption time and include radioactive decay ngrowth during storage time.
for Llivestock fodder, consumption time {s t minus meat or milk storagt e,

Concentrations in the media occurring in pathways that are suppressed are celculated using the current input parameters,
i.e. using parameters appearing in the input screen when the pathways are active.

Attachment 7 Sheet No. 8 of 9
Originator: S. W, Clark Date _8/31/09
Chk'd By __M. W. Perrott Date _8/31/09

Calc. No. ___0100D-CA-V0326 Rev.No. _0
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ATTACHMENT 7
1RESRAD, Version 6.4 T« Limit = 180 days 0872772009 15:21 Page 9
Concent : Calculation of Doee for 118-DR-1 focused Samples
File : C:\RESRAD_FAMILY\RESRAD\118-DR-1_FOCUS_DOSE .RAD
Concentration of radionuclides in envirormental media
at t = 1,000E+03 years
Contaminat- Surface Air Par- t surface
ted Zone Soil* ticulate wai@l Water
Radio-  ARKEARAXAX ARKAARARRA ARMRRARAA? *xasuiggpk KAj
Nuciide pCi/g pCi/g pCi/m*3 L pei/L
REARARA  RARNARARAR AXAXKAAMIAA KRAXAAXAL AR JARKARARAR
Cs-137 3 281€-12 3 281E-12 2 4STE-1 E+00 0.000£+00
N{-63 4.083E-03 4.083E-03 058€-0: £+00 0.00CE+00
feeeet Reefffiees fREEG4E160 NIHHH fitt pratgtiaes
*The Surface Sofl is the top layer of so n the user specified mixing zone/depth.
Concentrations in the media occurring 1 ye that sre suppressed are calcutated using the current {nput parameters,
j.e. using parameters appearing in the reen when the pethways sre active.
Concentration of radionuclides {n foodstuff media
at t = 1.000E+03 years*
Drinking Nonleafy Leafy “-er Fodder Heat nilk Fish Crustaces
i Water Vegetable Vegetable 1t Milk
Rodio-  RRKARAKUAK AXKARAAKAA ARAKAMUUU RnmmedRARRA KAAKARAIAR ARKIUAARAR ARAAAGORA JAUUUOUIULK AXKIGURLGR
Nuclide pCi/L pCi/kg pCi/kg PCi/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg
KIGUUKR  UOUGARKIAK  RRJIUARKAAR KKAXKKKIRA RAKKKRKARK KAKKKRAAKA AKKRXMERAX AKAKKAAARK KKKKNARKAK KRXRKEXAXA
Cs-137 0.0006+00 1.312E-10 1.312€-10 “ "“%E-10 1.313E-10 3.770¢-10 7.087€-11 0.000E+00 0.000€+00
Ni-63 0.000E+00 2.042E-01 2.042€-01 JE-01 2.042E-01 7,963E-02 2.654E-01 0.0006+00 0,000€+00
fIeff08 EfLSRRffR0 ASESORRLES SPRRRERLMD 1 frif tRfefeeees fAffeef0ts SASRRE004% LERQE8E148 “HMHII
*Concentrations are at consumption time snc i..n.ude radicactive decay and ingrowth during storage time.
For livestock fodder, consumption time is t minus meat or milk storage time.
Concentrations in the media occurring in g lys that are suppressed are calculated using the current input parameters,
i.e. using parsmeters sppearing in the inpu. screen when the pathways are active.
Atachment_____ 7 _SheetNo.90f9
Originator: S. W, Q]gds Date ﬂg 109
Chk'd By __M. W, Perott Date

Calc. No. __0100D-CA-VQ326 Rev. No. 0
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c

VERIFICATION SAMPLING DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was perform
approach and resulting analytical data with the
specified in the site-specific sample design (WI
accordance with site-specific data quality objec
Grounds Remedial Action Sampling and Analy.

to compare the verification sampling
mpling and data requirements
2009b). This DQA was performed in
3s found in the 700 Area Burial

Plan (SAP) (DOE-RL 2001).

A review of the sample design (WCH 2009b), the field logbook (WCH 2009a), and
applicable analytical data packages has been performed as part of this DQA. All
samples were collected and analyzed per the sample design, with one exception.

Sample J18NT1 was collected as a split for pril
118-DR-1 Burial Ground excavation; however,
were analyzed at the same laboratory, sample

ry sample J18NP9 from the
ce sam| 2s J18 NTl and J18NP9
8NT1 will not be evaluated as a quality

assurance/quality control (QA/QC) split sample. It was noted the J1I8NT1 sample

results showed good agreement with the prima
same location.

The sample design included a statistical sampl
number of samples needed in the statistical sa
each COC/COPC in the target population was
of the corresponding decision threshold for eac
resulting data set shows that the sample stand
assumptions.

and duplicate sample results from the

approach. In order to calculate the
ng plan, the standard deviation for
Jmed to be less than or equal to 40%
OC/COPC. Examination of the
deviations are consistent with those

To ensure quality data, the SAP data assurance requirements and the data validation

procedures for chemical analysis and radioch
used as appropriate. This review involves eve
of the right type, quality, and quantity to suppc
decisions). The DQA completes the data life «
assessment) that was initiated by the data qui:

Verification sample data collected at the 118-C
laboratories in three sampie delivery groups (€
SDG J00445. SDG J00443 comprised only th
was intended to be a split QA/QC sample; as t
verification sampling for the 118-DR-1 Burial C
DQA. SDG J00445 was submitted for third-pa
found in the analytical data set. Minor deficien

;al analysis (BHI 2000a, 2000b) are
tion of the data to determine if they are
1e intended use (i.e., closeout

2 (i.e., planning, implementation, and
objectives process (EPA 2006).

1 waste sites were provided by the

is): SDG J00443, SDG J00444, and
ysults for the sample (J18NT1) that
sample will not be used to support the
ind, it is not evaluated as part of this
validation. No major deficiencies were
s were identified in the analytical data

set, and are discussed below. If no comments are made about a specific analysis, it

should be assumed that no deficiencies affecti.

C-1
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SDG J00444

This SDG comprises 13 statistical soil samples (J18NP8 through J18NP9, J18NRO
through J18NR9, and J18NTO) collected from the 118-DR-1 excavation. A field
duplicate pair (J18NP9/J18NTO) is included in this SDG. These samples were analyzed
for inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, nickel-63
by liquid scintillation, and by gamma spectroscopy. in addition, one equipment

blank (J18NP7) was collected d analyzed for ICP metals and mercury. Minor
deficiencies are as follows:

For the gamma spectroscopy, insufficient sample material was available to prepare a
laboratory duplicate of sample J18NP7. The duplicate result was obtained by
recounting sample J18NP7 on a different detector.

1 the ICP metals analysis, aluminum, antimony, and manganese matrix spike (MS)
recoveries are out of project acceptance criteria. For aluminum and manganese, the
spiking concentration was insignificant compared to the native concentration in the
sample from which the MS was prepared. The deficiency in the MS is a reflection of the
analytical variability of the native concentration rather than a measure of the recovery
from the sam| 2. Antimony did not have mismatched spike and native concentrations in
the original MS. The original MS recovery for antimony was 58%. The antimony data
for SDG J00444 may be consi red estimated. Estimated data are useable for
decision-making purposes.

In the ICP met: ; analysis, the 1boratory duplicate relative percent difference (RPD) for
nickel is above e acceptance criteria (30%) at 32%. Elevated RPDs in environmental
soil samples are generally attrib  2d to heterogeneities in the sample matrix and not to
deficiencies in the laboratory procedures. The data are useable for decision-making
purposes.

SDG J00445

This SDG comprises two focus soil samples (J18NTS and J18NT6) collected from the
excavation. These samples wi : analyzed for ICP metals, mercury, hexavalent
chromium, nickel-63 by liquid s tillation, and by gamma spectroscopy. In addition,
sample J18NT6 was analyzed for polyaromatic hydrocarbons (PAH), polychlorinated
biphenyls (PCBs), and pesticides. SDG J00445 was submitted for third-party validation.
Minor deficiencies are as follo

1 the radionuclide analysis, all gamma spectroscopy results were qualified as estimates
and flagged “J” by third-party validation, due to the lack of a laboratory control sample
(LCS) analysis. Estimated data are useable for decision-making purposes.

In the hexavalent chromium a  ysis, the MS recovery is below project acceptance
criteria, at 66%. The hexavale chromium data for SDG J00445 are considered

C-2




CVP-2009-00010
Rev. 1

estimated by third-party validation and flagged “ " The data are useable for decision-
making purposes.

in the PCB analysis, the MS recovery for Aroclor-1260 is below project acceptance
criteria, at 69%. The Aroclor-1260 data for SDG J00445 are considered estimated by
third-party validation and flagged “J.” The data are useable for decision-making
purposes.

In the ICP metals analysis, aluminum, antimony, and manganese MS recoveries are out
of project acceptance criteria. For aluminum and manganese, the spiking concentration
was insignificant compared to the native concentration in the sample from which the MS
was prepared. The deficiency in the MS is a reflection of the analytical variability of the
native concentration rather than a measure oft  recovery from the sample. Antimony
did not have mismatched spike and native concentrations in the original MS. The
original MS recovery for antimony was 58%. T antimonv data for SDG J00445 are
considered estimated by third-party validation ¢ | flagge “J.” The data are useable for
decision-making purposes.

In the ICP metals analysis, the laboratory duplicate RPD for nickel is above the
acceptance criteria (30%) at 40%. Elevated RPDs in environmental soil samples are
generally attributed to heterogeneities in the sa ple matrix and not to deficiencies in the
laboratory procedures. The data are useable for decision-making purposes.

FIELD QUALITY ASSURANCE/QUALITY COI 'ROL

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

Field QA/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC measures are used to
assess potential sources of error and cross contamination of samples that could bias
results. Field QA/QC samples, listed in the field logbook (WCH . 2009b), are the
118-DR-1 excavation sample primary and duplicate (J18NP9/J18NTO0). The main and
QA/QC sample results are presented in Appeni  B.

Field duplicate samples are collected to provide a relative measure of the degree of
local heterogeneity in the sampling medium, unlike laboratory duplicates that are used
to evaluate precision in the analytical process. The field duplicates are evaluated by
computing the RPD of the sample/duplicate p ;) for each contaminant of concern
(COC). RPDs are not calculated for analytes  :are not detected in both the main and
duplicate sample at more than five times the target detection limit. RPDs of analytes
detected at low concentrations (less than five times the detection limit) are not
considered indicative of the analytical system performance. The 95% upper confidence
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it (UCL) calculation brief in Appendix B provides details on duplicate pair evaluation
and RPD calculation.

None of the RPDs calculated for the field duplicates samples are above the acceptance
criteria (30%). A secondary: e« of the data variability is used when one or both of the
samples being evaluated (main and duplicate) is less than five times the target

stection limit (TDL.), including undetected analytes. In these cases, a control limit of
+ 2 times the TDL is used (A idix B) to indicate that a visual check of the data is
required by the reviewer. Nc¢  1ple results required this check. A visual inspection of
all of the data is also performr No additional major or minor deficiencies are noted.
The data are useal 2 for decision-making purposes.

Summary

Limited, random, or sample m  x-specific influenced batch QC issues such as those
discussed above, are a poteni  for any analysis. The number and types seen in these
data sets are within expectatic  for the matrix types and analyses performed. The
DQA review of the 118-DR-1 waste sites verification sampling data found that the
analytical results are accurate thin the standard errors associated with the analytical
methods, sampling, and sample handling. The DQA review for 118-DR-1 waste sites
concludes that the reviewed d 1 are of the right type, quality, and quantity to support
the intended use. The analytical data were found acceptable for decision-making
purposes. The verification sai le analytical data are stored in the Environmental
Restoration project-specific database prior to being submitted for inclusion in the
Hanford Environmental Inform >n System database. The verification sample
analytical data are also summ zed in Appendix B.
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