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This cleanup verification package documents completion of remedial action, sampling 

activities, and compliance with cleanup 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/DR Area, south of the 105-DR Reactor Building. The site 

was a gunite-lined trench, originally used to perform examinations and sectioning of 

irradiated test assemblies. It was later used for the disposal of irradiated metal 

assemblies from the 105-DR gas loop. 

Remedial action at the 118-DR-1 site began on June 3, 2008, and was completed on 

July 23, 2008. Remedial action activities involved removing contaminated soil and 

debris. All contaminated materials 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 direct exposure, protection of groundwater, and protection of 

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

Table ES-1. Summary of Cleanup Verification Results for the 
100-0-47 Burial Ground. (2 Pages) 

Regulatory Remedial Action Goals Results 
Requirement 

Direct Exposure - Attain 15 mrem/yr dose rate above Cumulative radionuclide activities are below 
Radionuclides background over 1,000 years. the 15 mrem/yr dose rate RAG. 

Direct Exposure - Attain individual COC/COPC RAGS. All individual COC/COPC concentrations 
Nonradionuclides are below direct exposure RAGs. 

Nonradionuclide Attain hazard quotient of <1 for All hazard quotients are <1 . 
Risk noncarcinogens. 
Requirements Attain cumulative hazard quotient of The cumulative hazard quotient (1 .6 x 10"3

) 

<1 for noncarcinogens. is <1. 

Attain excess cancer risk of <1 x 10"6 Excess cancer risk values for individual 
for individual carcinogens. nonradionuclide COCs/COPCs are less 

than 1 x 10-6. 

Attain a total excess cancer risk of The cumulative excess cancer risk 
<1 x 10"5 for carcinogens. (1.1 X 10"7

) is <1 X 10"5
• 
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Remedial 
Action 

Objectives 
Attained? 
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Table ES-1. Summary of Cleanup Verification Results for the 
1 00-D-47 Burial Ground. (2 Pages) 

Regulatory Remedial Action Goals Results 
Requirement 

Groundwater/River Attain single COC/COPC groundwater No radionuclide COCs/COPCs were 
Protection- and river protection RAGs. quantified above groundwater/river 
Radionuclides protection lookup values. 

Attain National Primary Drinking Water No radionuclide COCs/COPCs were 
Standards: 4 mrern/yr (beta/gamma) quantified above groundwater/river 
dose rate to target receptors/organs. a protection lookup values. 

Meet drinking water standards for No alpha-emitting radionuclide 
nonuranium alpha emitters: the more COCs/COPCs were detected. 
stringent of the 15 pCi/L MCL or 1125th 

of the derived concentration guide per 
DOE Order 5400.5.b 

Meet total uranium standard of Uranium isotopes were not identified as site 
21.2 pCi/L.c COCs/COPCs. 

Groundwater/River Attain individual nonradionuclide All COC/COPC concentrations are below 
Protection - groundwater and river cleanup soil RAGs for groundwater and river 
Nonradionuclides requirements. protection. 

• "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and the Environment (DOE Order 5400.5). 

Remedial 
Action 

Objectives 
Attained? 

Yes 

Yes 

c Based on the isotopic distribution of uranium in the Hanford Site background, the 30 µ!;>'L uranium MCL (40 Code of Federal 
Regulations 141 .66) corresponds to 21.2 pCVL Concentration-to-activity calculations are documented in Calculation of Total 
Uranium Activity Co"esponding to a Maximum Contaminant Level for Total Uranium of 30 Micrograms per Uter in Groundwater, 
0100X-CA-V0038 (BHI 2001). 

COC = contaminant of concern 
COPC = contaminant of potential concern 
MCL = maximum contaminant level (drinking water standard) 
RAG = remedial action goal 

Soil cleanup levels were established in the Record 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 against 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 intended to trigger additional evaluation and 

does not necessarily indicate the existence of risk to ecological receptors. Because 

concentrations of manganese and vanadium are below Hanford Site background levels 

(DOE-RL 2005), and antimony concentrations are below Washington State background 

levels (Ecology 1994, note that state background 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 final cleanup level for boron, including consideration of 

background, will be established through the integrated 100 Area remedial 

investigation/feasibility study (Rl/FS) 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 Waste Site Reclassification Guideline TPA-MP-14 

(RL-TPA-90-0001) (DOE-AL 2007). A copy of the waste site reclassification form is 

included as Attachment ES-1 to this document. 

ES-3 
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Date Submitted: 10/01/09 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): I 00-DR-2 
Waste Site Code: -:-l-:-1"'8--=D=--:R=---:-1-------

Type of Reclassification Action: 

Closed Out O Interim Closed Out~ No· Action 0 
RCRA Postclosure O Rejected D Consolidated 0 

Control Number: 2009-029 V 

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

Description of current waste site condition: 

The I 18-DR-1, I 05-DR Gas Loop Burial Ground was a gunite-lined trench, originally used to perform examination and 
sectioning of irradiated test assemblies. It was later used for the disposal of irradiated metal assemblies ft-om the I OS-DR gas 
loop. It operated from 1963 to 1964. The material excavated during remediation included contaminated soil and debris 
(concrete, piping, metallic debris, and drums). The site has been remediated and will be backfilled with concurrence from the 
lead regulatory agency. Remediation, verification sampling, and comparison of residual contaminant concentrations against 
cleanup levels have been performed in accordance with remedial action objectives and goals established by the Record of 
Decision for the JOO-BC-I, /00-BC-2, JOO-DR-I, /00-DR-2, /00-FR-2. /00-HR-2. and 100-KR-2 Operable Units. Hanford Site 
(/00 Area Burial Grounds), Benton Coimty, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, 
Washington. The selected remedy involved (I) excavating the site to the extent required to meet specified soil cleanup levels, 
(2) disposing of contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the 
Hanford Site, (3) demonstrating through verification sampling that cleanup goals have been achieved, and (4) proposing the site 
for reclassification as Interim Closed Out. 

Basis for reclassification: 

In accordance with this evaluation, the verification sampling results support a reclassification of this site to Interim Closed Out. 
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Record of Decision for the JOO-BC-I. 100-BC-2, JOO-DR-I. /00-DR-2, /00-FR-2, 100-HR-2, and 100-KR-2 Operable Units, 
Hanford Site (/00 Area Burial Grounds). Benton Cou11ty, Washington, U.S. Environmental Protection Agency, Region 10, 
Seattle, Washington. The results of verification sampling show that residual contaminant concentrations do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 
4.6 m [ 15 ft] deep). The results also demonstrate that residual contaminant concentrations arc protective of groundwater and the 
Columbia River. The 118-DR-1 waste site excavation has a maximum depth of approximately 6 m (20 ft), which includes both 
shallow zone and deep zone soil. However, the entire excavation area is being closed out using the more restrictive shallow zone 
cleanup criteria; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 
The basis for reclassification is described in detail in the Cleanup Verification Package for the //8-DR-I . /05-DR Gas loop 
Burial Ground (CVP-2009-00010), Washington Closure Hanford, Richland, Washington. 

Regulator Comments: 

Approval of this WSRF documents regulator agreement that the 118-DR-I waste site qualifies for "Interim Closed Out" under 
this Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007) clean-up levels 
for direct contact, groundwater protection, and river protection. This evaluation is documented in the letter transmitting 
Ecology's approval of this site's interim reclassification to "Interim Closed Out." 

Waste Site Controls: 
Engineered Controls: Yes O No ~ Institutional Controls: Yes O No ~ O&M requirements: Yes O No 181 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision. 
TSO Closure Letter, or other relevant documents. 

M. S. French 
DOE Federal Project Director (printed) 

N. Menard 
Ecology Project Manager (printed) 
NA ' 
EPA Pro·ect Mana er rinted 

Signature 

Si ature Date 
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1.0 STATEMENT OF PROTECTIVENESS 
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This report demonstrates that the 118-DR-1, 105-DR Gas Loop Burial Ground waste 
site meets the objectives for interim closure as established in the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-AL 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, Hanford Site (100 Area Burial Grounds), 
Benton County, Washington (Burial Grounds ROD) (EPA 2000). The results of 
verification sampling show that residual contaminant concentrations do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use 
of shallow zone soils. The results also demonstrate that residual contaminant 
concentrations are protective of groundwater and the Columbia River. 

Soil cleanup levels were established in the Record 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 against 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 intended to trigger additional evaluation and 
does not necessarily indicate the existence of risk to ecological receptors. Because 
concentrations of manganese and vanadium are below Hanford Site background levels 
(DOE-AL 2005), and antimony concentrations are below Washington State background 
levels (Ecology 1994, note that state background levels are only used when a Hanford 
Site background value is not available), it is believed that the presence of these 
constituents does not pose a risk to ecological receptors. No established background 
value is available for boron; a final cleanup level for boron, including consideration of 
background, will be established through the integrated 100 Area remedial 
investigation/feasibility study (RI/FS) 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. 

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). Remedial action objectives and goals for the 
118-DR-1 site were established by the U.S. Environmental Protection Agency (EPA) 
and the U.S. Department of Energy, Richland Operations Office (DOE-AL), in 
concurrence with the Washington State Department of Ecology. These goals and 
objectives are documented in the Burial Grounds 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 Grounds ROD (EPA 2000) provides DOE-RL 
the authority, guidance, and objectives to conduct this remedial action. 

The preferred remedy specified in the Burial Grounds 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 of contaminated excavation materials at 
the Environmental Restoration Disposal Facility (ERDF) at the 200 Area of the Hanford 
Site. Backfilling the site with overburden and clean soil to the average adjacent grade 
elevation will be conducted after waste site reclassification is approved. Excavation 
was driven by remedial action objectives for direct 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 Building (Figure 1 ). The 118-DR-1 Burial 
Ground was an inactive solid waste site that operated from 1963 to 1964. The site 
contained a single north-south gunite-lined trench, originally used to perform 
examinations and sectioning of irradiated test assemblies. 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 anomalous zones within the survey boundary 
exhibiting the characteristics of buried debris (Bergstrom and Mitchell 2004). The 
Waste Information Data System (WIDS) boundary is overlaid on the geophysical survey 
map and is shown in Figure 2. 

3.0 REMEDIAL ACTION SUMMARY 

3.1 EXCAVATION AND DISPOSAL 

Remedial action at the 118-DR-1 Burial Ground began on June 3, 2008, and continued 
through July 23, 2008. Approximately 1,673 bank cubic meters (BCM) 
(2,188 bank cubic yards (BCV]) of soil and debris was removed for disposal at ERDF. 
Approximately 221 BCM (290 BCV) of clean soil was removed from outside of the burial 
ground excavation footprint and stockpiled west of the burial ground excavation. The 
soil was removed during construction of a ramp into the excavation, allowing the 
excavator equipment access to continue to remove soil 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 material will be used as backfill material 
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Figure 2. Geophysical Survey Results for the 118-DR-1 Burial Ground. 
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during general backfill of the site. No overburden was removed from the 
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118-DR-1 Burial Ground. A post-remediation suNey 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. Photographs of some of the types of 
debris removed are shown in Figure 4. 

3.2 ANOMALOUS MATERIALS 

One anomalous waste item was encountered in the 118-DR-1 Burial Ground. A 
breached 208-L (55-gal) drum suspected of containing an undetermined amount of 
liquid was removed from the sidewall of the excavation (Figure 5) . The drum, along with 
the soil directly below the drum, was placed on a plastic sheet within the burial ground 
footprint for waste characterization sampling. However, 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 ACTIVITIES 

4.1 CONTAMINANTS OF CONCERN FOR VERIFICATION SAMPLING 

The 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan 
(Burial Grounds SAP) (DOE-RL 2001 a) identified contaminants of concern (COCs) for 
the 118-DR-1 Burial Ground as cobalt-60 and nickel-63. Cesium-137, lead, and 
mercury were detected in the waste characterization soil sample and therefore were 
included as contaminants of potential concern (COPCs). Due to a site-wide effort to 
identify the source of chromium contamination in the groundwater, hexavalent 
chromium was added as a COPC. 

In addition to the COCs/COPCs listed above, polychlorinated biphenyls, pesticides, and 
polyaromatic hydrocarbons were included as COPCs for the focused sample location 
where the breached drum was found within the excavation. 
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Figure 3~ 118-DR-1 Post-Excavation Topography Survey Map. 
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Figure 4. Photograph of Miscellaneous Debris Removed 
from the 118-DR-1 Burial Ground. 

(a) 

(b) 
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Figure 5. Photograph of Anomalous Waste Item 
Found in the 118-DR-1 Burial Ground. 

4.2 FIELD SCREENING 

4.2.1 Radiological Surveys 

CVP-2009-00010 
Rev. 1 

Global Positioning Environmental Radiological Surveys (GPERS) were conducted within 
the 118-DR-1 Burial Ground excavation upon completion of remedial action activities. 
The initial survey of the burial ground (Figure 6) indicated elevated radioactivity greater 
than two times background in the northern end of the excavation. Additional soil and 
debris was removed from the location and the area was resurveyed. A composite map 
showing the resurveyed area, as well as the ramp excavated to access the deeper 
excavation , is shown in Figure 7. 

4.3 VERIFICATION SAMPLING DESIGN 

This section describes the design for verification sampling to support closeout of the 
118-DR-1 Burial Ground. Verification sampling was performed to support a 
determination that potential residual contaminant concentrations at this site meet the 
cleanup criteria specified in the RDR/RAWP (DOE-RL 2005) and the Burial Grounds 
ROD (EPA 2000). 
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4.3.1 Decision Unit Sampling 
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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 focused sampling. 

The statistical sampling design for the excavated area was developed using Visual 
Sample Plan 1 (VSP) and is discussed in Section 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 with 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 cleanup 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 Department of Ecology publication Guidance on 
Sampling and Data Analysis Methods (Ecology 1995) recommends that systematic 
sampling with sample locations distributed over the entire study area be used. 

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

4.3.2.1 Statistical Sampling Design - Excavation Footprint. A global positioning 
survey was used to determine the boundaries of the 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 for this investigation based on studies that 
indicate triangular grids are superior to square grids (Gilbert 1987). 

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

4.3.3 Focused Sampling Design 

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

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

1 Visual Sample Plan is a site map-based user-interface program that may be downloaded at 
http://dqo.pnl.gov. 
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equipment, mercury-containing piping, or large inventories of dangerous/hazardous 
wastes (e.g., lead bricks). Additionally, focused samples may be collected from 
locations where process knowledge indicates the potential for elevated concentrations 
of alpha or beta contamination, or where waste characterization sampling results 
indicate elevated concentrations of chemical contaminants above the remedial action 
goals (RAGs). 

The initial post-remediation radiological survey identified an area where elevated 
radiological activity was greater than twice the background level. Additional soil and 
debris was removed from the location 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 (55-gal) drum containing an undetermined amount of 
liquid was found in the excavation. The sample location coordinates and requested 
analyses are provided in Table 1, and the sample locations are shown in Figure 8. 

5.0 SAMPLING RESULTS 

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

5.1 STATISTICAL SAMPLE RESULTS 

The laboratory-reported data results from the verification sampling were used in the 
statistical calculations. The primary statistical calculation to evaluate compliance with 
cleanup standards is the 95% UCL on the arithmetic mean of the data. The 95% UCL 
values for each COC are computed for the 118-DR-1 Burial Ground decision unit as 
specified by the 100 Area RDR/RAWP (DOE-RL 2005) (Appendix B). 

Comparisons of the statistical results 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 Levels and Risk Calculations database (Ecology 2005) under 
the Washington Administrative Code (WAC) 173-340-740(3) for aluminum and 
potassium; therefore, these constituents are not considered site COCs/COPCs. 

The laboratory-reported data results for all constituents are stored in the Environmental 
Restoration (ENRE) project-specific database prior to archival in the Hanford 
Environmental Information System (HEIS) and are presented as part of the 95% UCL 
calculation in Appendix B. 
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Table 1. 118-DR-1 Statistical Verification Sample Summary. 

Sample 
HEIS 

Location 
Sample Northing (m) Easting (m) Sample Analysis 
Number 

EX-1 J18NP8 151091.0 573766.0 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-2 J18NP9 151091.0 573773.9 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-3 J18NR0 151097.8 573762.1 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-4 J18NR1 151097.8 573769.9 
ICP metals,a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-5 J18NR2 151097.8 573777.8 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-6 J18NR3 151104.6 573766.0 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-7 J18NR4 151104.6 573773.9 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-8 J18NR5 151111.4 ·573752.1 ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-9 J18NR6 151111.4 573769.9 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-10 J18NR7 151111.4 573777.8 ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

EX-11 J18NR8 151118.2 573766.0 ICP metals/ mercury, hexavalent 
chromium, GEA, nickel-63 

EX-12 J18NR9 151118.2 573773.9 
ICP metals, a mercury, hexavalent 
chromium, GEA, nickel-63 

Duplicate EX-2 J18NT0 151091 .0 573773.9 
ICP metals, a mercury, hexavalent 
chromium, GEA, nickel-63 

Split EX-2 J18NT1 151091.0 573773.9 
ICP metals.a mercury, hexavalent 
chromium, GEA, nickel-63 

Equipment blank J18NP7 NA NA ICP metals,8 mercury 

FS-1 J18NT5 151111.3 573774.3 
ICP metals/ mercury, hexavalent 
chromium, GEA, nickel-63 

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). 

a The e~panded list of ICP metals was performed to include antimony, arsenic, barium, beryllium, boron, cadmium, 
chromium (total), cobalt, copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc in 
the analytical results package. 

ICP = inductively coupled plasma 
GEA = gamma energy analysis 
NA = not applicable 
PAH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyl 
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Figure 8. 118-DR-1 Statistical and Focused Verification Sample Locations. 
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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 Values• (pCVg) Does the Does the 

Statlstlcal Shallow River 
Statistical Statistical 

COC/COPC Result Zone 
Groundwater 

Protection 
Result Result 

(pCi/g) Lookup 
Protection Lookup 

Exceed Pass 
Lookup Value Lookup RESRAD 

Value Value Values? Modeling? 

Cesium-137 0.0565 6.2 1,465 2,930 No --
Cobalt-60 0.310 1.4 13,900 27,800 No --
Nickel-63 110 4,013 83 166 Yes Yesb 

Remedial Action Goals8 (mg/kg) Does the Doesthe 

Statistical Statistical Statistical 

or or or 
Soll Cleanup Soil Cleanup Maximum Maximum COC/COPC Maximum Direct Level for Level for Result Result Resultc Exposure Groundwater River Exceed Pass (mg/kg) Protection Protection Lookup RESRAD 

Values? Modeling? 

Arsenic 2.2 (<BG) 20d 20d 20d No --
Barium 57 (<BG) 5,600 200 400 No --
Beryllium 1.1 (<BG) 10.48 1.51d 1.51d No --
Boron1 1.3 7,200 320 -- No --
Cadmium 0.057 (<BG) 13.98 0.81d 0.81d No --
Chromium 

7.4 (<BG) 80,000 18.Sd 18.Sd No (total) --

Cobalt 8.8 (<BG) 24 15.7d -- No --
Copper 13(<BG) 2,960 59.2 22.0d No --
Hexavalent 

0.216 2.1 8 4.8 2 No 
chromium1 --
Lead 4.1 (<BG) 353 10.2d 10.2d No --
Manganese 287 (<BG) 3,760 512d 512d No --

Mercury 
0.0068 

24 0.33d 0.33d No (<BG) --
Nickel 10 (<BG) 1,600 19.1 d 27.4 No --
Vanadium 56 (<BG) 560 85.1d -- No --
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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) 

Remedial Action Goals• (mg/kg} Does the Does the 

Statistical Statlstlcal Statistical 

or or or 
Soil Cleanup Soil Cleanup Maximum Maximum 

COC/COPC Maximum Direct Level for Level for Result Result Result0 
Exposure Groundwater River Exceed Pass (mg/kg} Protection Protection Lookup RESRAD 

Values? Modeling? 
Zinc 41 (<BG) 24,000 480 67.8° No --
a Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action 

Work Plan for the 100 Area (100 Area RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative 
Code (WAC) 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method B (Ecology 1996), unless 
otherwise noted. 

b The site-specific RESRAD model (WCH 2009b) predicts the contaminant will not reach groundwater within 1,000 
years. 

c Maximum or 95% UCL result, depending on data censorship, as described in the 118-DR-1 , 105-DR Gas Loop 
Burial Ground Cleanup Verification 95% UCL Calculation (Appendix B). 

d Where cleanup levels are less than background, cleanup levels default to background per 
WAC 173-340-700[4][d] (Ecology 1996). The arsenic level of 20 mg/kg has been agreed to by the Tri-Party 
Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2005). 

e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340 750[3]) 
(Ecology 1996) using an airborne particulate mass-loading rate of 0.0001 g/m3 (WOOH 1997). 

1 No Hanford Site-specific or Washington State background value available. 
= not applicable 

BG = background (obtained from DOE-AL [1996) and DOE-AL [2001b], unless otherwise noted) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose assessment model) 
UCL = upper confidence limit 

5.2 FOCUSED SAMPLE RESULTS 

Two focused samples were collected 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 sample results for each focused sample are evaluated using the 
maximum detected activity for each 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 criteria. 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 Verification Sampling. (2 Pages) 

Site Lookup Values8 (pCl/g) Does the Does the 
Maximum Shallow River 

Maximum Maximum 
Groundwater Result 

COC/COPC Result Zone Protection Protection Exceed 
Result Pass 

(pCUg) Lookup Lookup Value Lookup Lookup 
RESRAD 

Value Value Values? 
Modeling? 

Cesium-137 0.0495 6.2 1,465 2,930 No --

Nickei-63 9.70 4,013 83 166 No --
Remedial Action Goals• (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Maximum 
Maximum 

COC/COPC Result Direct Level for 
Cleanup Result Result Pass 

(mg/kg) Exposure Groundwater 
Level for Exceed RESRAD 

River Lookup 
Protection Protection Values? 

Modeling? 

Antimony 1.5 (<BG) 32 5b 5b No --
Arsenic 2.8 (<BG) 20b 20b 20b No --
Barium 62 (<BG) 5,600 200 400 No --
Beryllium 0.48 (<BG) 10.4c 1.51b 1.51b No --
Borond 1.1 7,200 320 -- No --
Cadmium 0.079 (<BG) 13.9c 0.81b 0.81b No --
Chromium (total) 7.3 (<BG) 80,000 18.5b 18.5b No --
Cobalt 7.6 (<BG) 24 15.7b -- No --
Copper 14 (<BG) 2,960 59.2 22.0b No --
Lead 3.7 (<BG) 353 10.2b 10.2b No --
Manganese 290 (<BG) 3,760 512b 512b No --
Mercury 0.0064 (<BG) 24 0 .33b 0.33b No --
Nickel 9.2 (<BG) 1,600 19.1b 27.4 No --
Vanadium 54 (<BG) 560 85.1b -- No --
Zinc 40 (<BG) 24,000 480 67.Bb No --
Benzo(b) 0.004 1.37 0.015° 0.0158 No --fluoranthene 
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Table 3. Comparison of Maximum Contaminant Concentrations to Action 
Levels for the 118-DR-1 Focused Verification Sampling. (2 Pages) 

COC/COPC 

Remedial Action Goals• (mg/kg) Does the 
Does the 

Maximum Soil Cleanup 
Soil Maximum 

Maximum 
Result Direct Level for 

Cleanup Result 
Result Pass 

(mg/kg) Exposure Groundwater 
Level for Exceed RESRAD 

River Lookup 
Protection Protection Values? Modeling? 

Heptachlor epoxide 000049 0 11 0002 0002 No --
• Lookup values and remedial action goals (RAGs) obtained from the Remedial Design Report/Remedial Action Work Plan for 

the 100 Area (100 Area RDR/RAWP) (DOE-RL 2005) or calculated per Washington Administrative Code (WAC) 173-340· 720, 
WAC 173-340-730, and WAC 173-340-740, Method B (Ecology 1996), unless otherwise noted. 

b Where cleanup levels are less than background, cleanup levels default to background per WAC 173·340-700[4][d) (Ecology 
1996). The arsenic level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in 
Section 2.1 .2.1 of the 100 Area RDR/RAWP (DOE-AL 2005). 

c Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) (Ecology 1996) using 
an airborne particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 

d No Hanford Site-specific or Washington State background value available. 
• Where cleanup levels are less than the RDLs, cleanup levels default to ROLs per WAC 173-340-707(2) (Ecology 1996). 
•• = not applicable 
BG = background (obtained from DOE-AL [1996) and DOE-AL [2001a], unless otherwise noted) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
RAG = remedial action goal 
AOL = required detection limit 
RESRAO = RESidual RADloactivity (dose assessment model) 

5.3 DATA QUALITY ASSESSMENT PROCESS 

A data quality assessment (DOA) was performed to compare the verification sampling 
approach (WCH 2009c), the field logbooks (WCH 2009a), and resulting analytical data 
with the sampling and data quality requirements specified by the project objectives and 
performance specifications. 

The DOA for the 118-DR-1 site established that the data are of the right type, quality, 
and quantity to support site verification decisions within specified error tolerances. All 
analytical data were found to be acceptable for decision-making purposes. The 
evaluation verified that the sample design was sufficient for the purpose of clean site 
verification. The cleanup verification sample analytical data are stored in the 
ENRE project-specific database for data evaluation prior to archival in the HEIS and are 
summarized in Appendix B. The detailed DOA is presented in Appendix C. 

6.0 CLEANUP VERIFICATION DATA EVALUATION 

This section demonstrates that remedial actions at the 118-DR-1 Burial Ground have 
achieved the RA Gs developed to support unrestricted land use at the 100 Area as 
established in the Burial Grounds ROD (EPA 2000) and documented in the RDR/RAWP 
(DOE-RL 2005). This section also describes the RESidual RADioactivity (RESRAD) 
modeling performed that predicts the dose rate, the excess lifetime cancer risk, and the 
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impact on groundwater and the river from residual radionuclide COC/COPC 
concentrations. 

6.1 COMPARISON OF SAMPLE DATA TO RAGS 

Tables 2 and 3 compare the cleanup verification statistical and focused sample values 
to the soil RAGs and lookup values for direct exposure, protection of groundwater, and 
protection of the Columbia River. Evaluation of the results indicates that all 
COCs/COPCs were undetected and/or quantified below RAGs and lookup values. 

6.2 ATTAINMENT OF RADIONUCLIDE RAGS 

For radionuclide contaminants, site-specific RESRAD (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 and the Columbia River from residual 
radionuclide COC/COPC concentrations (DOE-RL 2005). Results from statistical and 
focused sampling in Tables 2 and 3 were entered into the RESRAD computer code with 
the results included in the RESRAD calculation in Appendix B. Specific results from the 
calculations are summarized in the following subsections. 

6.2.1 Attainment of Radionuclide Direct Exposure RAGs 

The direct exposure RAG for radionuclide COC/COPCs is expressed in terms of an 
allowable radiation dose rate above background, which is 15 mrem/yr over 1,000 years. 
The maximum "all pathways" RESRAD dose rate prediction for the 118-DR-1 Burial 
Ground 95% UCL of the statistical samples is calculated to be 3.29 mrem/yr, occurring 
in the current year (2009). The maximum all pathways dose rate for the 118-DR-1 
maximum analysis from the focused sampling area is predicted to be 0.0886 mrem/yr, 
also occurring in the current year (2009). 

6.2.2 Attainment of Radionuclide Excess Lifetime Cancer Risk Goal 

The "National Oil and Hazardous Substances Pollution Contingency Plan" (40 Code of 
Federal Regulations [CFR] 300) presents a target range for residual radionuclide risk of 
10-4 to 10-6

. The RESRAD model calculates the excess lifetime cancer risk associated 
with the estimated radiation dose rates. The maximum excess lifetime cancer risk for 
the 118-DR-1 95% UCL of the statistical samples is 2.52 x 10"5at year zero (2009). 
The maximum excess lifetime cancer risk for the 118-DR-1 maximum analysis from the 
focused sampling area is 1.46 x 10-6 at year zero (2009). 

6.2.3 Attainment of Radionuclide Groundwater and River Protection RAGs 

The attainment of groundwater and river protection RAGs for radionuclides is 
determined by four criteria: (1) attain single COC/COPC groundwater and river RAGs, 
(2) attain the National Primary Drinking Water Regulations (40 CFR 141) 4 mrem/yr 
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(beta/gamma) dose standard to target receptor/organ, (3) meet drinking water 
standards for nonuranium alpha emitters (the more stringent of 15 pCi/L MCL or 
1125th of the derived concentration guide [DOE Order 5400.5]), and (4) meet the total 
uranium standard of 21 .1 pCi/L. 

The RESRAD model predicts that radionuclide contaminants detected at the waste site 
will not impact groundwater within 1,000 years. Therefore, the comparison to drinking 
water standards (maximum contaminant limit) calculation brief was not performed and 
calculation of cumulative 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. 

6.3 ATTAINMENT OF NONRADIONUCLIDE RAGS 

6.3.1 Direct Comparison to RAGs 

Evaluation of the results listed in 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 lookup values. 

6.3.2 Direct Contact Noncarcinogenic Hazard Quotient RAG Attained 

For nonradionuclide noncarcinogenic COCs/COPCs, WAC 173-340-740(3)(a)(iii)(A) 
and (8) (Ecology 1996) specifies the evaluation of the hazard quotient, which is given 
as a daily intake divided by a reference dose. Both Individual and cumulative hazard 
quotient values must be less than 1.0. For the 118-DR-1 site, all individual hazard 
quotients are less than 1.0 and the cumulative hazard quotient of 1.6 x 10·3 is less than 
1.0 (Appendix B). Therefore, the noncarcinogenic hazard quotient RAG has been 
attained for the 118-DR-1 Burial Ground. 

6.3.3 Direct Contact Carcinogenic Risk RAG Attained 

For individual nonradionuclide carcinogenic COCs/COPCs, the WAC 173-340 Method B 
(Ecology 1996) cleanup limits are based on an incremental cancer risk of 1 x 10-6• For 
nonradionuclide carcinogenic COCs/COPCs, the total excess cancer risk must be less 
than 1 x 10-5• For the 118-DR-1 site, all individual carcinogenic risk values are less than 
1 x 1 o·6• The cumulative carcinogenic risk value is 1.1 x 10-7 (Appendix B). Therefore, 
the carcinogenic risk RAG has been attained for the 118-DR-1 Burial Ground. 

6.3.4 Hazard Quotient and Carcinogenic Risk Calculation for Groundwater 

An additional calculation of the hazard quotient and carcinogenic (excess cancer) risk 
values for the potential impact to groundwater was performed for nonradionuclides. 
This calculation is located in Appendix B. The comparisons for the groundwater 
pathway include an individual hazard quotient of less than 1.0, a cumulative hazard 
quotient of less than 1 .0, an individual contaminant carcinogenic risk of less than 
1 x 10-6 , and a cumulative excess carcinogenic risk of less than 1 x 10-5

. These risk 

20 



CVP-2009-00010 
Rev. 1 

values were conservatively calculated for the entire waste site using the highest 
applicable values from each of the decision units. Risk values were not calculated for 
constituents that were not detected, were detected at concentrations below Hanford Site 
background values, or were not predicted to reach groundwater in 1,000 years 
according to fate and transport modeling. The calculations indicated that all individual 
hazard quotients for noncarcinogenic constituents are less than 1.0. The cumulative 
hazard quotient for the 118-DR-1 waste site is 4.9 x 10"2

• No carcinogenic constituents 
from groundwater met the criteria for evaluation at the 118-DR-1 site; therefore, no 
calculations of excess carcinogenic risk were performed. 

6.4 THREE-PART TEST FOR NONRADIONUCLIDES 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is 
the WAC 173-340-740(7)(0) three-part test. The WAC 173-340 three-part test consists 
of the following criteria: (1) the cleanup verification 95% UCL value must be less than 
the cleanup level, (2) no single detection can exceed two times the cleanup criteria, and 
(3) the percentage of samples exceeding the cleanup criteria must be less than 10% of 
the data set. 

The application of the three-part test for the 118-DR-1 waste site is included in the 
95% UCL calculation (Appendix 8). The results of this evaluation indicate that all 
residual COC/COPC concentrations pass the three-part test in comparison against 
applicable RAGs. Therefore, the requirements of the three-part test are met. 

7.0 SUMMARY FOR WASTE SITE RECLASSIFICATION 

This CVP demonstrates that remedial action at the 118-DR-1 site has achieved the 
remedial action objectives and corresponding RAGs established in the Burial Grounds 
ROD (EPA 2000) and RDR/RAWP (DOE-RL 2005). The remaining soils at the 
118-DR-1 site have been sampled, analyzed, and modeled. The results of this effort 
indicate that the materials from the 118-DR-1 site containing COCs at concentrations 
exceeding RAGs have been excavated and disposed of at ERDF. These results also 
indicate that residual concentrations will support future land uses that can be 
represented (or bounded) by a rural-residential scenario and that residual 
concentrations throughout the site pose no threat to groundwater or the Columbia River. 
The 118-DR-1 excavation area has a maximum depth of approximately 6 m (20 ft), 
which includes both shallow zone and deep zone 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, institutional controls to prevent uncontrolled 
drilling or excavation into the deep zone are not required. The 118-DR-1 site is verified 
to be remediated in accordance with the Burial Grounds ROD (EPA 2000). 
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Maximum Contaminant Concentrations that Exceed Ecological Screening Levels for the 118-DR-1 Site. 0 

2007 WAC 173-340 Table 749-3 EPA Ecologlcal Soll Screening Levels n Maximum of 

Hazardous Substance Soil Soil 
Focused or 

Plants WIidiife Plants Avlanc Mammallanc Statistical 
Biota Biota Result 

METALS (mg/kg) 
Background 

Antimony 5 5 NA 78 NA -~le 1.5 (<BG) 

Boron NA a ' ,.,,,.;,'~ 1.3 .. -
Manganese 512 1,100 1,500 ' 

, ' ' 450 4,300 4,000 290 (<BG) ,_, ..... ~ 

Vanadium 85,1 l~i~,~~~- ~~J ~~,.: NA NA - - 280 56 (<BG) 
Note: Shaded cells are exceeded by the maximum of the focused or statistical result. 
a Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluated in 

the context of additional lines of evidence for ecological effects following a baseline risk assessment for the river corridor portion of the Hanford Site 
which will include a more complete quantitative ecological risk assessment. 

b Available on the internet at (www.epa.gov/ecotox/ecossl) 
c Wildlife 
BG = background 
NA = not available 
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The calculations in this appendix are kept in the active Washington Closure Hanford 
project files and are available upon request. When the project is completed , the file will 
be stored in a U.S. Department of Energy, Richland Operations Office, repository. 
These calculations have been prepared in accordance with ENG-1, Engineering 
Setvices, ENG-1-4.5, "Project Calculation," Washington Closure Hanford, Richland, 
Washington. The following calculations are provided in this appendix: 

118-DR-1, 105-DR Gas Loop Burial Ground Cleanup Verification 95% UCL Calculation, 
0100D-CA-V0318, Rev. 1 .. ........ .. ... ... ... ........ ... .. ....... .. .. ... ... ...... ........... .. ........... B-3 

118-DR-1 Gas Loop Burial Ground Direct Contact Hazard Quotient and 
Carcinogenic Risk Calculation, 01 00D-CA-V0321, Rev. 1 .. .. ............. ............ . B-21 

118-DR-1 Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
Groundwater, 01 00D-CA-V0322, Rev. 1 .. ..... .... .. ..... .. .... ... ... ... ........ ............ .. .. 8-25 

118-DR-1 RESRAD Calculation Brief, 0100D-CA-V0326, Rev. 0 ..... ............... .... ... ... B-29 

DISCLAIMER FOR CALCULATIONS 

The calculations provided in this appendix have been generated to document 
compliance with established cleanup levels. These calculations should be used in 
conjunction with other relevant documents. 
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CALCULATION COVER SHEET 

Projed TIiie: 100-0 Field Remediation 

Area: 100-0 

Discipline: Environmenta.l 

Job No. 14655 

•ea1cutation No: 0100D-CA-V0318 

Subject: 118-OR-1, 105-DR Gas Loop Burial Grotx1d Cleanup Verification 95% UCL Calculation 

Computer Program:_Ex_ce_l __________ _ Program No: ...cEc.:.xc;;.cel.;.;..;2c;;.00.;..3'--_______ _ 

The attached calC\Jlatlona have b&en generated to document compliance with established cleanup levels. These cak:ulatlons 
should be used in conjunction with other relevant documents.In the administrative record. 

Committed Calculation 181 Prefiminary D Superseded 0 Voided D 

0 

1 

WCH-DE-0 

Cover= 1 
Sh&els = 10 
Attm. 1 • 5 
Total= 16 

L.O. Habel 

NA 

SUMMARY OF REV1SION 

D. F. Obenauer Signed 8/3/09 

Page4, Line 21 : Corrected reference to SM'lple number J18NP9 with J18NT1. 
Page 10, Lines 6. 12, 18, 24, 30, and 36: Deleted split sample analysis rows per Ecology request. 

8 (05/08/20()7) "Obtain Cale. No. from Document Control and Foon l'rom Intranet 
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1 Summary 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Purpose: 
Calculate the 95¾ upper confidence limit (UCL) values to evaluale compliance with cleanup standards for the subject site. Also, 
perform the Washington AdministraUva Code (WAC) 173-340-740(7Xe) Model Toxics Control Act (MTCA) 3-part lest for 
nonradionuclide analytes and calculate the relative percent difference (RPO) for primary-duplicate sample pairs for each 
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary. 

Table of Contents: 
Sheets 1 to 4 • Calculation Sheet Summary 

11 Sheet 5 to 6- Calculation Sheet Vertflcatlon Data • Excavation 
12 Sheet 7 to 9 • Ecology Software (MTCAStal) Results 
13 Sheet 10. Calculation Sheet Split. Duplicate Analysis 
14 Attachment 1. 118-0R-1, Verification Sampling Results (5 sheets) 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Given/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 Background: Part 1, Soll Background for Nonradioactive Analytes, DOE/RL-92·24, Rev. 4, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
4) DOE-RL, 2005a, 100 Area Remedial Action Sempllng and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Departmenl 

of Energy, Richland Operations Office, Richland, Washington. 
5) DOE-RL, 2005b, Remedial Design Report/Ram&die/ Action Worl< Plan for the 100 Area (RDRfRAWP), DOE/RL-96-17 , 

Rev. 5, U .S. Department of Energy, Richland Operations Office, Richland, Washington. 
6) Ecology, 1992, Statistical Guidance for Ecology Sita Managers, Publication #92-54. Washington Department of Ecology, 

Otympla, Washington. 
7) Ecology, 1993, StatisUcal Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 

Ba/ow-detection Limit or Below-PQL Values (Censored Date Sal$), Publication #92-54, Washington Department of 
Ecology, Olympia, Washington. 

8) Ecology, 1996, Mode/ ToKic Control Act Cleanup Levels and Risk Celculal/ons (CLARC ii), Publication #94-145, 
Washington State Department ol Ecology, Olympta, Washington. 

9) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup,' Washington Administrative Cods. 

Solution: 
Caleulation methodology Is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
(DOE-RL 2005b). Use data from altached worksheets lo perform lhe 95% UCL calculation for each analyte, the WAC 
173-340-740(7Xe) 3-part test for nonradionuclldes, and the RPO calculations for each COCICOPC. The hazard quotient and 
carcinogenic risk calculations are located In a separate calculaflon br1ef as an appendix to the Cleanup Verif,catlon Package (CVP). 

44 Calculatlon Description: 
45 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 118-DR· 1 Burial 
48 Ground. The data were entered into an EXCEL 2003 spreadsheet and catculalions performed by using the buHt-tn spreadsheet 
47 functions and/or creating formulae within the cells. The statlstical evaluation of data for use in accordance with lhe RDR/RAWP 
48 (DOE-RL 2005b) is documented by this calrulatton. Dupllcate RPO resul1s are used In evaluation of data quality within the CVP for 

: this site. 

Methodology: 
51 
52 
SJ The excavation area of 118-0R-1 burial ground underweol staUstlcal and focused sampling and Is considered one decision unil for 

54 venflcation sampling. 

55 
56 
S7 
58 
59 

Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4 . Further information of the 
sample data quality Is presented in the data quality assessmenl section of the associated CVP. 
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For nonradioactive analytes with o50'k of the data below detection limits, the statistical value calculated to evaluate the 
effectiveness of deanup is the 95% UCL For nonradioactive analytes with >50'k of the data below detection limits, as 
determined by direct inspection of the sample results (Attachment 1 ), tho maximum detected value for the data set (which 

~ Includes ptimary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those 

8 data sets. For convenience, these maximum detected values are included in the summary tables-that lollow. The 95% UCL 

9 was not calculated for data sets with no reported detections. Calculated cleanup levels are not available In Ecology (2005) under 

1o WAC 173-340-740(3) for aluminum and potassium; therefore, these constituents are not considered site COCs/COPCs and are 
11 also not included in these calculations. 
12 
13 All nonradlonucllde data reported as being undetected are set to½ the detedlon fimlt value for calculation of the statistics 
14 (Ecology 1993). For the statistical evaluation of duplicate sample pa~s. the samples are averaged before being Included In the 
15 data set, after adjustments for censored data as described above. Data is not evalutated for results that only have detections in 
16 the spilt analysis. For radionudide data, calculatlon of the statistics Is done using the reported value. In cases where the 
17 laboratory does not report a value below the minimum detectable activity (MDA), half of the MDA Is used In the calculation. For 
;~ the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after 

20 adjustments for cen·sored data as described above. 

21 
22 For nonradionudides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
23 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonredkmudide small data sets 
24 (n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
25 nonradionuclide data sets of ten or greater. as for lhe subject site. distributional testing Is done using Ecology's MTCAStat 
26 software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP 
27 (DOE-RL 2005b) and MTCAStat coding and due to a limitation In the MTCAStat coding (no direct capability to address variable 
28 quantilation limits within a data seti substitutions for censored data are performed before scftware input and the resulting data 
: set treated as uncensored. 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

The WAC 173-340-740(7)(•) 3-part test is performed for nonradlonucllde analytes only and determines if: 
1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
2) greater than 10% of the raw data e>«:eed the most stringent cleanup limit for each COPC/COC, 
3) the maximum value of the raw data set exceeds two times the most stringent deanup limit for each COPC/COC. 

The WAC 173-340-740(7Xe) 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 goals (RAGs) (within the CVP) Is 
used aa the compNance basis. 

:~ The RPO is calculated when both the ptimary value and the dup6cate va lue for a given analyte are above detection limits and 

43 are greater than 5 times the target detection limit (TOL). The TDL is a laboratory detection lim~ pre-<letermined for each 

44 analytical method and Is listed in Table 11-1 of the SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data 

45 showed that a given analyte was not detected In the primary and/or duplicate sample, further evaluation of the RPO value was 
46 not performed. The RPO calculations use the following formula: 
47 
48 
49 
50 
51 

where. 

RPO=[ IM-S\/((M+S)f.2)1"100 

M = Main Sample Value S = Split (or duplicate) Sample Value 

52 For quality assurance/quality control (QA/QC) splrt and duplicate RPO calculations, a value less than 30% Indicates the data 
53 compare favorably. For regulatory splits, a threshold of 35% Is used (EPA 1994). If the RPO Is greater than 30% (or 35% for 
;: regulatory split data), further investigation regarding the usability of the data is performed. To assist in the Identification of 

56 
anomalous sample pairs, when an analyte Is detected in the pmnary or duplicate/split sample, but was quantified at less than 5 

57 
times the TOL in one or both samples. an additional parameter is evaluated. In this case. if the difference between the primary 

58 and duplicate/split results exceeds a control limit of 2 times the TOL, further assessment regandlng the usabMlty of the data is 

59 performed. Addrtional discussion as necessary is provided in the data quality assessment section of the applicable CVP. 

60 
61 
62 
63 
64 
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3 The results presented in the tables that follow include the summary of the results of the 95'/4 UCL calculations for 
4 the shallow zone excavation, the WAC 173-340-740(7)(0) 3-part test evaluation, and the RPO calculations, and are 
5 for use In risk analysis and the CVP for this site. 5'-------------------------------------~ 
7 Rasu ts Summary - Excavation 

..------An--l-yte-----,-~9,.,5~%c-:Uc:-C::-L:-,--:M~a-x"'"lm_u_m-,--U-n-lts--, 

a Result Result 6 

Results Summary - Focused Samples 

Analyte Maximum Units 
Result 

9 Cesium-137 0.0565 -
10 Cobalt~O 
11 Nickel-63 
12 Arsenic 
13 Barium 
14 Beryllium 
15 Cadmium 
16 Chromium 
17 Cobalt 
16 Con""r 
19 Hexavalent Chromium 
20 lead 

0.310 
110 
2.2 
57 
1.1 

0.057 
7.4 
8.8 
13 

0.216 
4.1 
267 21 MSTlQanese 

22 Mercurv 0.0068 
23 Nickel 
24 Vanadium 
25 Zinc 
26 Boron 
27 WAC 173-340-740(7)(e) Evaluation: 
26 

10 
56 
41 

29 WAC 173-340 3-Part Test for most stringent RAG: 
30 95% UCL > Cleanup Limit? NO 
31 > 10% above Cleanup limit? NO 
32 Any sample > 2x Cleanuo limit? NO 

1.3 

pCVg 

mgJKg 
mg/Kg 
mg/kg 

mn/Kn 

mn/kn 

mg/kg 
mg/kg 
ma/ko 

ma/ka 
ma/KC 
mn/kn 

Cesium-137 
Nlckel-63 
Antimon 
Arsenic 
Barium 
Be Ilium 
Boron 

0.0495 
9.70 
1.5 
2.8 
62 

0.48 
1.1 

0.079 
7.3 
7.6 
14 
3.7 
290 

0.0064 
9.2 
54 
40 
4.4 
0.49 

33 The 95% UCL result or maximum value, depending on data censorship, 
34 as described in the methodology section. 
35 -- = not applicable 
36 B = blank contamination (inorganic constituents) 
37 C = Sample was </= SX the blank concentration 
38 DE= direct exposure 
39 GW = groundwater 
40 J = estimate 
41 L = dilution indicating physical and chemical 
42 interference are present 
43 M = sample duplicate precision not met 
44 MTCA = Model Toxics Control Act 
45 POL = practical quantitation limit 
46 a = qualifier 

47 QA/QC= quality assurance/quality control 
48 

RAG = remedial action goal 
RDR/RAWP • remedial design report/remedial 
action work plan 
RESRAD = RESldual RADloactlvlty (dose model) 
RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL = targel"delection limit 
U = undetected 
UCL = upper confidence limit 
WAC= Washington Administrative Code 
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1 Summary (continued) 
2 
3 Relative Percent Difference Results and 

4 QA/QCAnal\lSI~ 
5 

6 

Excavation 
Anatyte Dupllcat. Split 

Analysl• Analvsl•b 
7 Nickel-63 26.6o/. 
8 Aluminum 0.0% 
9 Barium 1.8% 

10 Chro,nium 5.0o/. . .· 

11 Copper 8.0% 
12 Lead 16 .. 9% ,.•.-·:: ·. 
13 Manganese 7.4%-
14 Vanadium . 0.0-J. 
15 Zinc 2.4%· 

. - · · ·, .. 
·- . :,. . 

16 "RPO listed whe{e result produced, based on 
17 criteria. If RPO not required, no value is listed. 
18 The significance of the. reported RPD values, 
19 including values greater than 30%, Is addressed 
20 lo the data oualitv assessment section or the 
21 bExcavatlon split sample J18NT1 was sent to the-
22 same laboratory as the prima;y sample, 
23 therefore. does not meet the requirements of a 
24 split QA/QC sarnpl&. 

25 
26 Maximum Result For All Det.ected Analytes In Statistical 

21 ________ ..,...o-=ata=-"Se=~ ... •----...... ---~ 
28 Ana Excavation 
29 Alumillum 8300 

2.7 
75 
1.2 
1.3 

0.067 
9.5 
9.8 
15 

0.374 
5.4 

320 

0.0095 
12 

43 Potassium 2000 
44 Vanadium 63 

45 Zinc 43 m 
46 •me maximum result is stK>wn for all non-radiological 
4 7 analytes with at least one detected result. This summary is for 
48 use in comparison to ecological screening values. 
49 
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z.o .. 
22 
2D , .• ., 
'·' 
2.2 
2.7 
2.2 
u 
22 
2, 

,. 
u ., 
'·' 
2.2 2, 

0..01121108 
Joli,No. ~ 

-Q PO<. 

• o ... 

B UI 
O.N . 0 ... 

B 0.18 
o ... . 0.11 ,., 
OM 
OM .. , 
0.0, .. , 

-l.-gadlila..C {n;a,10). ---dlllniuelcn~UM -

" .. 
" .. 
52 ,. ,. .. ,. .. ., 
31 

" 

.. 
52 
31 
31 .. 
" .. .. ,. ,. 

...... 
Q PO<. 

0.000 

0-
0.1110 
o.on 
o.on 
0"71 

""" o.on 
0000 
0.07' .. ,. 
0.000 
0 .071 

0.12 

0.'3 
O.to 
1.1 
u 
u 

0.12 
O.N 
0.«I 

" 0.12 
0.80 
u 

u 
u 

0.N .. , 
'·' 0 .12 
o.eo 

" 

~ 

0.035 

0 .0» 
0.035 
0.ll34 
0.ll34 

0-
0-
0.ll34 
0.030 
003< 
0.ll34 ,.,. 
0.0>< -

.... .... _o_ 
Dffl ...l!!l!m... 

3'-CNo.__!!!_!L 

~-
0.00< 

0.00, 
0 .091 .... . .., 
'·"' . .., 
0.017 

-~0112 .... .,.. .... 
0."2 

..... 
0 .... 
0."5 
0.022 
o.ou 
0002 
0 .... 
o .... 
000, 

'·"' 

' " • 
• . . 
• . 
u 
• • . 
B . 
• 

-0."3 

0.0<3 
0.0'3 
o.0<2 
0 ... 2 
0 ... 2 
0.0'3 
0 ... 2 
0 .00 
.... 2 
0 ... 2 
o ... , 
0.Q'2 

-,. 
., ,. ,. ., ,., ., , .. .. ,, 
77 ,, ,., 

,., 

,., 
7.7 

" -· 0 .061 

0 .061 
0.081 
0.01 

0.010 ,., .. 
0 .081 .... 
0 .0151 
0.000 
0.000 
o.oe, .... 

" 
1.1 ,., ... ... .. 
7.1 ., ,. ., ., 
7.7 .. 
,. 
,., ... .. ,. 
L1 

'·' .. , ,., ,., 
u 

.... 
Q POL 

L 0 .11 

L 0 .11 
L 0 .10 

L 0 .10 
L 0 .10 
L 0 .10 

L 0 .10 
L 0 .10 
L 0 .10 

l .,. 
L .,. 
L ... 
L 0 .10 

~ .......... _ e.e..... .. .....,.._ a-- ......... ,.. ~_.....__ 8-IMII.,.....,.. see.i..... 11~•• 
N6aow~ (I.& Nlaw~{1l2 t.llcJ¥,,bectqn)und(1 .5'1 ~~(0.11 ~~ill .~ bao¥,<NC>lgrouiw:1(1S.7 

"9'\(g) hWN.; 173-,3,40 3- ing,,ig) hWN:.17~ ~JIMWJJC.173-3403 fJ911g) hlWAC113-340J ll'l{l/kll ) lheWl>C.173-3,40 ~):t.WAC17J-S40 
P9/tln lanot ~ . )-ow1lallllnoll~- i:i-11Hl llnot~. pa,lldtianlllreqund. l-9MIHlllnotl"9QUlir9d. J..pe,t..allrot.-..quhd 
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111f-OR•1 SllltfstlcafC8'c!Mdon'1 
2 Y...tncadon DIUI • &c:.vwtkln - :-"'J ....... Huavallnt Crwtnun , ... .... - 0 l'OI. ~- 0 POL 

EX-2 J1 ..... .,,.,,. 13 ..,_, 0220 ., .. ... 0.20 -m J1 ..... .,,.., 
" 0%3 0.1Q u .,,, ,.. 0.20 

EX-1 .,,.., 
' 0.150 u ., .. , .• 0.20 

EX-3 .,,..,. 
" .,- ., .. 0.20 

' EX~ .,,..,. ,. 0.22 .,,, ., .. , 0.20 
10~ 

.,,..,. 
" 0.22 0.153 u .,,, ~· .,. 

!~~ 
.,,..,. 13 on . .,.. .,,, ,., ,. .,, .... 13 0.22 0.150 u .,,. 18 .,, 

" ~ 
.,,..,. 13 on .,.. ""' .. , 0.20 ' ., 13 o.zz 0.153 u .,., .. .,. 

1! EX-10 .,,..,. ., .. .,,, ... 0.20 
115~ .,,..,. 

" 0.23 0.179 ., .. , .. on 
~;~ 

.,,.,.. 13 o.zz 0.153 .,., ., o~ 
lnD&Ao.ta 

20 ....... ...... ....... c...., Hu.rnlll'IIChnlrllum ~· " .... -- ,_ m ... , 
22 EX-2 .,,.,.. 13 0.14& ., 
" 

,,,..,. 13 0.0750 u 

" 
.,,..., 

" 0.199 , .• 
" 

.,,..., 
" 0.374 ,, ,. .,, .... 
" 0.0765 , .. 

" ,t,!14IOO 13 O,af ,., ,. .,,- 13 0.0750 , .. 
29 .,,..., 13 ., .. ,., 
30 .,,.,.. 

" 0.07f5 u 

" 
.,,..., 13 0.19'1 ,.o 

32 .,,..,. 
" 0.179 ,. 

33 .,, .... 
" a.nm ,, 

" " Hu: ...... nt CN'On!MII ..... 
Lerv-daWNl (n :t10). l.MgedNMt(n :t10), 

L.-rg.d9'9Mt(n:t10). 
_ .... _ _ ... _ 

,. 95"J.UO..beeedcw, cheribulon~, uu dllldiulan ,-Jec:11,d. -
UNMTCA.St.t~ - .-,c 

,._ 
37 

ii 
" " " ,. '"' "" '"' 39 " 0.169 15 .. 0.74 0.100 ... 
" 0.211 '·' 

" " 0. 74 , .. 
Moet Str1fl9Wli .-ip 

" -adlonudlcs. fflCI ~!-~ 22.0 - 2.0 - ,., GW &~ - - ,,,_ .. "-.. 11'-SolO 3-PART TIEIT .. 95"'-UCl>Cla---., ,.__..., NA NO NA .. >10%abo,i,IC~ .. NO NA ., .t.~"'- • 2XCiitllnlJD 1 1-if'l NA NA 

e.c.....a~ .... ThldatsMltnMtlhll- ~ .. Y9"-.,. .. WAC1n.340CompU,~? 
belowNCkQIWl"ld(22.0 per11Hto-ttri9'M'len below~g'O!.n:1(1U 

"V'llg}bW/IC,17~3- ~~~ITID5! """")hW/,,(; 173-.3,0 
sa.-1-.1 .. tlQlreqund. 1"'9ffl.f\AG. ~tntllnot,-quirtd. 

• Nlobl m.,., 0 POI. 0 POL Q POL 
200 l 0 .11 ··- • ...... ... L 013 

,.. 0.11 ...... • ...... ,., l 0.13 
270 0.10 ...... • ...... , . l 0.13 
300 0.10 0.0000 • 0.0057 ... l 0.13 

0.10 0.0067 u 0.0057 7.7 l 0.13 ,.. 0.10 0.0067 u . ...., ,., LM 0.1:J 
o.,o ...... • ...... 7.0 l 0.13 

2111) 0.10 ...... . ··- ,., l u. U 
320 0.10 ...... u . ..... " l .. , ,.. 0.10 0.0000 • 0.0057 " l 0.13 
2111) 0.10 ..... • 0.0057 u 0.13 
240 0.10 ..... • ...... " 0.13 

0 .10 0.0057 u 0.0057 .. , 0.13 

... °!!.~ ••,a,y ...... 
270 ...... , .o 

270 ...... " 300 0.0000 L• 
21<> 0 .0029 7.7 ,.. 0.0020 a ,~ 0.0002 7.0 

"' O.OOOf ,o 
320 0.0020 "~ ,.. 0.0000 " , .. 0.00159 , . 
240 0.0005 ,. ,.. 0.0020 u 

·--iMgedatlAt(r, :l!:10),UN LltgilPI.INt(n::t10). largl.dNMl.(n:t10}.UN 

"""""'- -MTCAS<a- MTCASz.\logncrma - - · clltrtN.O:ln. 

" " " '"' '"' 273 0.00,0 • 23.1 0.0023 , .. 
m 0.0063 " 0.0005 " 
"' GW&RNel' 033 GW & ~ 19.1 - ""'"'""" GW-

NA NA NA 
NA NA NA 
NA NA NA 

e.e.- .. v111uu .. s.a,,...., .......... . ,. eecau&1,1 ......... .,. 
belowNd:grour,d(512 belowt.clc.gn,i.wi (0.33 below~(19.1 

mgllte) ... WAC 173-3'03- ~Iii) h .WAC 173-3'0 fl'IO/kCl)NWIC.1».3't03 
pan ... llnotl9ql,,nd. 3--,.rt INtk notNqUne. p,,n .... not,...... 

v ........ 
POL 

51 ..... 
" .... 
,0 ..... 
" 0.007 ., 0.0,7 .. .... 
43 ..... 
50 .... 
" ..... .. ..... ., 0.000 

" 0.000 ,. ..... 
v ........ 

51 

so ., ., 
" " so 

" .. ., 
" ,. ·-l.a-v,9d.-t1Mt (n:t10).uw \ITCASl,t--" ... 
" 7.f .. 
'3 ... , 

GW_, 

NA 
NA .. 

e.caUMal"9WI.,. 
blllollll'badr.gnlU"IIS {e5.1 

"9klil)hWAC173-340 J 
P-,-.tll,,otreq,.hd. 

Zin< m.,., 0 l'Ql ., 0.•2 

" ... , 
" 0.42 ., 0.41 
43 0.4 1 

" o.,, 
" 0.42 ,., ... 
40 0.42 

" 0.41 
l9 ·" 36 0.,2 

" 0.41 

Zin< ~-· ., 

" ., ., 
" " ., .. 
" 39 ,. 
l9 

lM9'-.Nt(n :t10). _ ... _ 
dislrldontlf«ad, UM -" "' .. ,, 

" " ,u --NA 
NA 
NA 

e.a,,,.., ....... .,.. 
below tlrld.grol,ll'I 1e1 a 

mg,'k9)hWAC173-,),&0 
~ ..... not NqUhcl. 

CVP-2009-00010 
Aev. 1 
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, DATA I) ArNnk 15'1. UCL Calcul.UOn DATA ,_, ,,,,.. . ., .. 
J181(TI) 

3 ,, J1llNP8 01 . 2.0 JUINRO 

_.,_ 
Ul"IOWIICll'edvalua 54 

' u Jll!NRI - ,, M- 2., " • 2., J111HR2 Ceno«od -- 2., 38 
7 ,.1 J18NR3 o.tldlonlirrilorPQL Std. dawl. 025 38 

• 22 J18N~ --- -~ 22 .. 
• 2.7 J1"""5 TOTAL ,, Min. , .1 ,. 

,o 22 JHINRe Mu. 2.7 .. ,, 22 J18NA7 '° ,, 22 J1 8NR8 38 
13 22 J18NR9 39 ,. 
1! ,. ,, uv,ormaldiAloution? Narmllldelributio"I? ,. r-lqlAJedi.:o.&60 r•l,Ql,,l#tdil: 0.&41 

" 
__,., 

21) Rlfeci BOTH ~ Vld l'IOnnal cftstrlbuOont. ,, 
22 UCL {based on Z--stst!stlc) II 2.2 
23 

" DATA ID c.cnlum 95'll, UCL Cak:ut•lion DATA ,, 0.085 
J18NP9t ,., 
""""' 26 0.081 JHINP• 7.8 

27 0.044 J1&NRO Nl,mbe,0,..-npl.s -- , .. 
21 0.053 JIBNR1 .._.._, ,, ·- 0.051 42 ,. 0.045 J18NR2 - -~ 0051 4.7 
JC M22 J18NR3 De&ecfia'llmlorPOl Std. devn 0.012 ,2 ,, ~007 J1 8NR4 Melhoddlledk:,n limit M..._, 0.053 •-• ; 0.052 J11NR5 TOTAL ,, ..,, 0.022 ... 

0.048 J 11NR6 Mm 0067 7.3 
34 0.056 J1&NR7 7.7 
35 0.0'5 J18NRa 7.3 
36 0.042 J 1&NR9 5.2 
37 : L..ognormal cialrtuion7 Normal ch1ribution7 

1-squat'9Clil· 01S2 r-~adll: 0112 ., 
_, 

" UMll"IOttNilclistrlbwon 
43 
44 UC:. {based on t'"1i lati1tic.) IS 0 .057 

" 

CALCUU.TJO+I SHEET 

DIQ 07'27/fS 
Job No. 14M5 

E(;Oloay Softwar9 IMTCAStatt RH ufte, 111-0R·1 EAcll't•tkin 

ID a.tum IS,,. UCL Calculatlon 
J18NPW 

"""° ,,,,,,,.. 
""""' 

,.,,_.,...,_ - ...... 
J18NR1 __, ,, Mun ,, 
JUINA2 C.--od -- ,, 
JUINA3 o.tectiorlkwt0tPCI. ,,._ _,_ ,, 
""""" Meltlod NlllCllon 11mM - ,, ,, ..... TOTAL ,, Min. " ,, ..... ..... " Jll!NR7 
J18NR8 
J18NR9 

Logno,mal distribution? Ncrn\llldltrituiorl? 
,~11;: 0.9'27 r-~ia: 0.914 
Racommenctatiora· 
Uselognormaldlltrt,utlon. 

UCl(lw,d'1rMlhod)ls 57 

., Chromkno IS% UCL C•lculatlon 
J18NPlll 
J18NTO 
J18NP8 
J18NRO Nu'nblfoCumpN ""'"'""'"""'""' J 1f!INR1 .,_._., ,, M- ,_, 
JHINR2 Ceno«od -- ,_, 
J18NR3 DMl!ldion lmil « P0l Std. cleYn. ,.. 
J11NR4 M.choddlledlorllml .... ~ 12 
J18NR5 TOTAL ,, Min. 4.2 
J18NRe M- ,. 
J 18NR7 
J 18NRe 
J18NR9 

~dlstm.lion7 Nlnn9i diltriblb:ln7 
r~la: 0.965 r-llQIJ•-, il: , .... - -Uaalognonneldilribubon 

ua. (Land's melhOd) is 7.4 

CVP-2009-00010 
Aev. 1 

Cale.. No. 01000-CA-V0318 R1 11, No. 0 

CMC:kN H . M. S~ o .. 07fl7/09 
ShNt No. 7d10 

DATA ID e«ytHum ""' UCL Calcula11on 

0 .03 
J18NPW 
JHINlO 

099 J18NP8 ,_, J18NRO ,.,_.,...,_ Unc..'11~ .......... 
,2 J18NR1 - ,, .... o ... ,, J18NR2 Ceno«od 

, __ 
o.os 

~" JUINR3 Deted!On lirnrt or PCI.. 
,.,_ __ 

0.13 
~ .. JUINRA ~det«:tbilifnt ...... , ... 
0.02 """"' TOTAL ,, Min. '·" ,., JIISNRe ·- ,2 
0-'2 JHlNR7 
0.80 J18NR8 
1.1 J18Nffg 

u:,gnorrn.idstrituion? Normal diltrb.clon7 
r-aqua,eclia: O.lil:27 , ... q..iared is: '·"" R~: 
Uhlognonnaldillribulcn. 

UCL (land'1 melhod) if ,., 
DA.TA ., Cobalt 11% UCL Calcu lation 

1., 
,,....., 
""""' •. , J 18NP8 ,., J18NRO .....,.,....,_ _.,_ 

•-• J18NR1 __, ,, - •-•-• J18NR2 Ceno«od -- ... 
7~ J18NA3 D«edion lmt or PO.. Sid.-.. 0.6! ,., J18NFt4 Mathc,d~ior! ..... - ,., 
7~ J18NR5 TOTAL ,, Mn 7.l ,_, J18NR6 Mu ,, ,_, J18NR7 
7.7 J18NRa ... J18NR9 

Logrcrmel dlltnbWcw,7 Normaldistribullon? 
r~il: 0.(191 r-sqiaedia; 0.871 
R~: 
Rejed: BOTH ~ 90d nom'l8I diatnbutiol'i.. 

ua. (baed en z .. 1at11tic:) ii ... 

B-11 



WHhinqtpnC/wnH......,~ 
Dri9inato( J. 0 . Skoqie 

ProfM:t 100-0 Field Raffled · 
Subj.et 118-0R-1 105-0RG.ILoop&.rialGn:>undci-?!:'f,~96%UCl.Calcuaions 

11 DATA ID 

" 
J18NP9.' 
J 18NTO 

" """'" " J1&..,RO 
1• J18NR1 

i 
12 J18NR2 
13 J18NR3 
13 J18NR4 
13 J18NR5 
13 J18NR8 
13 J18NR7 

12 " J18NR8 
13 13 J18NR9 

1• 

., 
270 

J111HP91 
J18NT0 

270 J18NP8 
300 J18NRO 
270 J18NR1 ,.. J18NR2 
230 J18NR3 

311 280 J18NA-4 
320 J18NR5 
280 J18NR6 
280 J18NA7 
240 JHINR8 
280 JUINR'il 

Copper 15'1'- UCL CtiaUUon 

N1.n1berofs.amplu ....._..~ .... 
Uncensol9d 12 "'"' """"'"' _,-

Oetedlon limit or P0l. s~. c!eYn. 
W.thoddel«:!ion l mil M°"'n 

TOTAL 12 Min. -
Lognormal diatribution? Nom!el dlmtl'tlution? 
r-tquar.,d la: 0. 738 ,.~ la; o.nJ 
R1C0mmetdalioM: 
Rljed 80TH lognonnel •nd norm.i dlstrltlution8. 

UCL {bNedonZ4latistic)il 13 

lilanganeM95%UCLCalcu&atlon 

NvmberofHmpln 
U--ed 12 

c,...,.. 
o.t.don limll orPOl 
Mlthoddetec:tlo4ilmit 

TOTAL 12 

Lognonnaldislribution? 
r-sq.,arwdls: 0.923 
Aeoomrnel'ldstions: 
Unlognormeldiltrtlulion. 

U0.. {lanct'l"'411hod) il 

----"'""°"""Sid . ~ -~ ..... ..... 

NonTlal dialribution? 
r-~redls: 09.26 

2ll7 

DATA ID 

O.1,a J18NPW 
J18HTI) 

0.0750 J18NP8 
0.1;9 J18NRO 

13 0.374 J18NR1 
13 0.07&5 J18NR2 

0.74 0-"" J1BNR3 
13 0.0750 J18NRA 
12 o.2ea J18NR5 
15 0.0785 J18NRe 

0 .184 J1BNR7 
0.179 J18NR8 
0.01e:I J18NR9 

DATA-- io 

o.ooee 
J18NPW 
J18NTO 

0.0050 J 10HP1l 
o.ooeo J18NRO 

ml o.-
J1BNR1 

773 0.002" J1SNR2 
23.9 0.0082 J18NR3 
275 0.0056 J18NR,4 
2XI 0.0029 J18NRS 
320 0- J18NR11 

0.0069 J18NA7 
O.CC"5 J18NR8 
0.002" J18NR9 

CAl..CUl.ATK>N SHEET 

0... O7"7/0Q 
Job No. 14&55 

"CAStat) FlMutts. 111-0R-1 Excawdon 

He.uvNtnt Cl'v'Ofnuft H'JI, UCL Ca!Qutk>n 

Numberofumplea ......,..,, -Celedon l mlt«PQL 
Method detediorl lrnit 

TOTAL 12 

l.Jnc:«1$01"11d..-alUM 

"'"' l.ognormllmean 
Skl. devn. -.. ~ ...... 

Lognormaldistnbullol'I? Norrr.aldil1ribu:lotl? 
r-equet9dle. 0.878 r~l9die.: 0.879 
R900fflm~ 
Rti;ed. BOTH bgoo,mlll and normal dislrit:NJtion9. 

UCL (beiled on Z.ctatistlc) Is 0.218 

.. rcury 95'- UCL C~.&n 

NumbefofNmplN 
""'--9d12 -Deleedon lmko< PQL 

M9Chod daedion limit 
TOTAi. 12 

lO!iJnDl'mllldiatrlb!Aotl? 
r-1q1.>9ra:I la: 0.863 
Aeoomme~; 
UsenonT\9ldls'1tMAic:n. 

UCL (bastod on Hi.tistic) Is 

Unconoonod~..... 
1.ogrorrn•rM11n 

Std. dovn. -· Mi~ ...... 

Normllldistrbutlon? 
r-.quetedil: 0 .900 

0 .0068 

o 1~ 
0.1 
0.1 
0.1$4 

0 .0750 
0.374 

CVP-2009-00010 
Rev. 1 

~~~'.~~ R•v. No. 0 
Oat• 07,V/09 

SheetNo. lof10 

DATA I) Lead 95'1. UCL Calculation 

• .2 
J18NPW 
J18HT0 , .. J18NP8 

2., JUINRO NurnbefofM-npm U~valUn 
3.2 J18NR1 _,, 

Moan 3. 
2., J18NR2 c.,--, 

,... _ _,, 
M 

2., J18NR3 OetectionlimitorPCL Sld. d.-.n. 0.881 ,., J18NR4 Method detec:tion itm 

_.., 
Ml .. , J 18NR5 TOTAL 12 Mln. ~· ,., J 18NA8 ""'- ,, ,., J18NR7 ,., J18NR8 

2.5 J1 8NR9 

l.ognotmaldlalltbution? No~dillribudon? 
,~i.: 0.979 r-squared 15: 0.955 
Reo:immendfiliona: 
U..lognormal dlllribu!lon. 

ua..p....ncrsmetl'od) II •.1 

I) NlcblH%UC LCalwlatlon 
J18NPW 
J18NT0 
J18NP8 
J 18NR0 Number of sample& ----J18NR1 -.,12 .... , ,. 
J18NR2 - l..ognormlf mean ,. 
J18NR3 Oetec:tionlimltorPCL Sid. ff'«\. u i 
J18NR4 Me1hoddelectionlimit ...... 9.3i 
J 18NR!i TOTAL 12 Min. 1.0, 
J 18NA8 M"" 121 

10 J 18NR7 
10 J18NR8 

'·' J 18NA9 

lognorml,l diltnbl1Jon7 No11'1'1111diS1ribution? 
r-SQ!A111dll: O.W r-9e1uaredls: 0.9111 
Reoornmendatiofll: 
Uselog,nomlaildlslrtbution. 

UCl. (l..,-.h md'od) • " 
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1 

10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 

CALCULATION SHEET 
Washington C{osur• Hanford 
Originator J. 0 . Skoglle D• te __ ~0~7/2=7/09~-- Cale. No. 01000-cA-~ 

Checked H M. SulkMa it€:, Projeet 100-0 Fleld Remedla Job No. __ ~ 1•~•~5~5 __ _ 
Subject 11&-0R-1 1 105-0R Gas Loop Burial Groond C"'anup Verfflcation 95% UCL calculations 

Ecoloav Software lMTCAStat) RHu lts, 111-DR-1 Excavation 

DATA ID 

51 
J18NP9J 
J18NTO 

50 J16NP8 
61 J18NR0 
63 J18NRt 
59 J16NR2 
43 J18NR3 
50 J18NR4 
41 J18NR5 
55 JHINR6 
47 J18NR7 
41 J18NR8 
56 J18NR9 

Vanadium 95% UCL Calculation DATA 10 

Number of aamp6as Uncensored values 

Uncen"°""' 12 M .. n 
Gen'°""' Lognormal mean 

Delectloo llmh or POL Std. devn. 
MelhOd detection l mlt Median 

TOTAL 12 Min. 
Max. 

Lognorrnal disl:ribution? Normal d istribution? 
r-squa,ed is: 0.960 r•squared is: 0.965 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

42 

41 
42 

51 43 
51 41 

7.e 34 
51 42 
41 40 
03 42 

30 
30 
39 

J18NP9rl 
J1 8NTO 
J18NP8 
J18NRO 
J18NR1 
J18NR2 
J18NR3 
J18NR4 
J 18NR5 
J 18NR& 
J 18NR7 
J18NR8 
J18NR9 

Zinc 95% UCL Calculation 

Number of .sample~ 
Uncenso<ed 

Cen...-ed 
0.tecUon 6rnlt or ?al 
Method detection limit 

TOTAL 

Lognormal'. dlstllbution? 
r-squared Is: 0.835 
Recommendations: 

12 

12 

Uncensored values 
Mean 

Lognonnal mean 
Sid. devn . 

Median 
Min. 

Max. 

Normal dlstributlon? 
r•squared Is: 0.854 

Reject BOTH IOgnormal and normal dlstribuUons. 

UCL (based on Z-statistic) Is 41 

40 
40 

2.7 
41 
34 
43 

Rev. No. 0 
Date~ 

Sheet No. 9 of 10 

CVP-200!Hl0010 
Rev. 1 
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Attachment I. 118-DR-I Bu.-ial Ground Verification Sample R esults 

Sample HEIS Sample Cesium-137 Coball-60 

Localion Number Date pCi/g Q MDA pCi/g Q MOA 
EX-2 JI SNP9 100-D 0.0988 i 0 .0244 0.935 0.0245 

I Duplicate of ; 

J18Nl'9 JISNT0 4/14/09 0.100 i O.D318 0.622 0.0342 
EX-I JISNPS 4!14i09 0.144 ' 0.0362 0.00457 u 00339 
EX-3 Jl8NRO 4/14/09 0.00264 u 

' 
0.0334 0.0310 u 0.0428 

EX-4 Jl8NRI 4/14/09 0.00432 u 0.0297 0.0788 u 0.0497 

EX-5 Jl8NR2 4/14/09 -0.0120 U 1 0.0233 0.0834 u 0.0364 

EX-6 Jl8NR3 4/14/09 -0.0293 u 0.0558 0.00776 u 0.0874 
EX-7 Jl8NR4 4/14/09 0.0184 u 0.0401 0.326 0.0342 .. 
EX-8 ll8NR5 4/14/09 0.0120 U i 0.0273 -0.0121 u 0.0274 
EX-9 J18NR6 4/14/09 0.0481 u, 0.0412 0.758 0.0275 --· 
EX-10 Jl8NR7 4/14/09 0.0861 0.0256 -0.00708 u 0.0262 
EX-II Jl8NR8 4/14/09 0.00564 ! u 0.0281 -0.00382 u 0.0294 

EX-12 Jl8NR9 4114/()9 0.00262 : u 0.0291 0.000184 u 0.0290 

I Splil of 
Jl8NP9 Jl8NTI 4/14/09 0.0918 0.0371 0.627 0.0332 

I'S- I Jl8NT5 4114/09 0.0495 0.0294 0.0354 u 0.0362 
FS-2 J18NT6 4il4/09 0.00746 u 0.0246 0.000637 U • 0.0288 

Blank Jl8NP7 4/14/09 0.0 138 u 0.0291 -0.00628 u 0.0262 

Acronyms and nolcs apply 10 all of the tables in this nuachmenl . 
Nole: qualified with B, C, and/or J are considered acceptable vnlues. 

-B - blank co,11amma11on (morgamc cons11tucnts) 
C = analytc detected in sample and QC blank and sample concen1ra1ion wa,; <I~ 5 limes blank 
HEIS = Hanford Environmental lnfonnation System 
J = estimate 

L = dilution indicating physical and chemical interforence are present 
M = sample duplicate precision not met 
MOA ~ minimum detection allowed 
PQL = praclical quanlitation limit 

Q = qualifier 

R ~ rejected 
U = undetected 

X = more than 40% difference belwecn primary and continnation de1ec1or results 

Euro imn-152 EuroPimn-154 Euro lium-155 

pCi/g Q MOA pCi/2 0 MOA oCi/11. Q MOA 
0.00313 u 0.0598 -0.0219 u 0.0744 0.0291 u 0.0687 ... 

0.00981 u 0.0785 -0.0248 u 0.0902 0.0250 u 0.0951 -----
0.00370 u 0.0847 -0.0162 u 0.0975 0.00591 u 0.0832 -
-0.00815 u 0.0924 -0.00420 u 0.103 0 .021 2 u 0.091 I 

0.0206 u 0.0759 -0.0403 u 0.0899 0 .0144 u 0.0739 

-0.0300 u 0.0653 0.0229 u 0.Q705 -0.00684 u 0.0826 

-0.0673 u 0.143 -0.0970 u 0. 186 0.0176 u 0.119 

-0.0098 u 0.09 19 -0.0518 u 0.1 01 -0.0169 u 0.0871 .. -
-0.00663 u 0.0641 -0.0473 u 0.084 0.0551 u 0.0808 

-0.0290 u 0.0775 0.00439 u 0.101 -0.0204 u 0.0788 
-0.0139 u 0.0740 -0.0140 u 0.0773 -0 .0171 u 0.0947 .. 
0.0301 u 0.0727 0.00405 u 0.0956 0,0647 u 0.0968 

0.00511 u 0.0694 0.00357 u 0.0821 0.00877 u 0.0683 
. -----

0.0107 u 0.0836 0.0442 u 0.111 0.0631 u 0.0889 

-0.00230 u 0.0752 0.0110 u 0.0941 0.0282 u 0.0764 ... 
0.0151 l u 0.0655 -0 .0370 u 0.0762 _ Q,02!]_-u 0.<)796 

0.000904 u 0.074 1 -0.0143 I u 0.0803 -0.00813 u 0.0637 
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Nickel-63 
pCiig 0 MOA 
132 6.08 

101 6.12 

0.654 u 6.51 
29.5 6.10 

7.54 6.33 

77.0 6.02 ---
6.27 5.93 
117 6.05 

4.35 u ~.:2~ 
359 -·--1-5.70 
2.61 U I 5.96 

0.0883 u I 6.38 

5.13 U : 5.52 

! 
l 14 ! 5.93 

9.70 j 6.78 
8. 14 6.96 

-1.4 1 u 6.20 
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---- ------ -·-- - - - - --- - ----- ------ ·- ----- -·--- --- -
Sample HEIS Sample Aluminum Antimony Anenic Barium B, cvllium 

Location Number Date m2/k2 0 POL ml!lh 0 POL meilar 0 POL m2lk1t Q POL m•/h 0 POL 
EX-2 100-D 4il4/09 5300 1.6 0.40 u 0.40 2.0 B 0.69 55 0.080 0.92 0.035 --

Duplicate of l 
Jl 8NP9 J IRNT0 4/14109 5300 1.6 0.40 u ! 0.40 1.8 B 0.69 54 I 0.080 . 0.93 ,._, 0,035 

·--·· - ·· 
EX-I Jl8Nl'll 4/14/09 6400 _L6-... - · 0.40 u I 0,40 2.2 . - - · 0.69 61 0.080 0.99 ··- _0.035 , 
EX-3 Jl8NR0 4114/09 5300 1.6 0.39 U ! 0.39 2.0 13 0.68 54 ! 0.079 l.l 0.034 

EX-4 J18NRI 4114/09 5600 1.6 0.39 u I 0J9 1.9 B 0.68 52 i 0.078 1.2 0.034 

EX-S J18NR2 4/14/09 4600 1.6 0.39 
... · - ---1· 

U I 0.39 2.1 0.68 38 . 0.078 I.I 0.034 
- ·--

EX-6 Jl8NR3 4il4/09 4600 1.6 0.40 u I 0.40 1.7 B 0.69 38 0.079 0.82 1 0.034 ·-·- . --
EX-7 Jl8NR4 4i14I09 5500 1.6 0.39 V 0.39 2.2 0.67 48 0.077 0.96 0.034 -
EX-8 JI 8NR5 4il4/09 8300 1.6 0.40 u 0.40 2.7 0.69 75 0.080 0.82 0.035 -·-
EX-9 J18NR6 4/14109 5900 1.6 0.39 U ! 0.39 2.2 0.68 49 0.078 I.I 0.034 

·--· 
EX-10 Jl8NR7 4il4/09 6700 1.6 0.39 V i 0.39 2.2 0.67 60 0.078 0.92 0.034 

f-"- - -
I o.69 EX•II JISNR~ 4114/09 5800 1.6 0.40 u ' 0.40 2.2 38 0.080 0.80 0.03S 

EX-12 Jl8NR9 4/14/09 5100 1.6 0.39 u . 0.39 2.2 : 0.67 39 0.018 I.I 0.034 -···---SpliLof i 
62 I Jl8Nl'9 Jl8NTI 4/14/09 5900 1.6 0.4 u 0.40 2.1 ; 0.7 0.081 0.92 0035 

fS .1 Jl8NTS 4114/09 6700 l 1.6 1.5 BJ 0.40 2.8 ; 0.69 62 0.080 0.48 B 0.035 .. 
FS-2 Jl8NT6 4/14/09 5200 1.6 1.2 BJ 0.39 --·~ 0.67 52 0.077 0.48 I B 0.034 
Blnnk JISNP7 4/14/09 160 ! 1.6 0.38 u 0.38 0.66 . U 0.66 2.S 0.076 0.033 I U 0.033 

Sample I HEIS I Smnple Boron Cadmium Chromium Cobalt er 
Location Number Dato ~ Q PQL mg/kg O PQL mgtkg Q PQL mg/kg Q POL mg/l(g O f-PQL 

EX-2 Jl8NP9 4114/09 1.0 U 1.0 0.064 B 0.043 5.9 0.061 7.6 L 0.11 13 ! 0.23 
Duplicote or · · 1 ' 

Jl8NP9 J18NTO 4114/09 .. L_O._, U 1.0 0.06S B 0.043 6.2 0.061 8.1 L •. ~0 11 12 ! 1-.~ 
I EX-I 11 8NP8 4114/09 1.3 B 1.0 0.061 B 0043 7.8 0.061 8.1 L 0.10 13 , 0.23 
I EX-3 JIRNR0 4114/09 1.0 . U 1.0 0.044 B 0.042 5.5 0.06 9.8 L 0.10 lJ°-- .. ·--·-r o:2:i" · 

EX-4 JI SNRI 4/ 14/09 1.0 U 1.0 0.0SJ B 0.042 4.2 0.060 9.4 L 0.10 14 0.22 
EX-5 Jl8NR2 4114/09 1.0 U 1.0 0.04S B 0.042 4.7 ·-·--- IJ.O's°9 8.6 L 0.10 12 0.22 
EX-6 Jl8NR3 4114/09 - · 1.0 U_ 1.0 0.043 U 0.043 4.2 . -- .. 0.061- 7.9 L 0.10 13 0.23. __ I 
EX•7 Jl8NR4 4/14/09 1.0 U 1.0 0.067 B 0.042 6.4 0.0S9 8.1 L 0.10 13 0.22 
EX·R J18NR5 4114/09 1.2 -Ii 1.0 0.052 B 1 0.043 9.5 0.061 7.9 L 0.10 13 0.23 
EX-9 118NR6 4/14109 1.0 U 1.0 0.048 B I 0.042 7.3 0.059 9.1 L I 0.10 13 0.22 

I EX· IO 118NR7 4/14/09 1.0 - U 1.0 0.0S6 B ! 0.042 7.7 0.0S9 8.1 L ! 0.10 13 ·- ....... . .. -0.22 
I EX-11 118NR8 4/ 14109 1.0 U 1.0 0.055 - B ro:oo 7.3 0.061 7.7 L I 0.10 15 0.23 I 

EX-12 Jl8NR9 4/14/09 1.0 U 1.0 0.042 B j 0.042 5.2 - ·--·-- 0.059 8.6 L '. 0.10 13 0.22 

Split of I I I I j l I 
Jl8NP9 JISNTI 4il4/09 1.0 u 1 1.0 0,075 • I! , o.043 6.9 , 0.062 ... ~:.! . .l:.w ... 0.1, 12 _ ._2,23 1 

I FS-1 Jl8NT5 4114109 I.I I B I 1.0 0.079 : B ; 0.043 7.3 0.061 6.9 T 1 0.10 14 0.23 -, 
fS.2 Jl8NT6 4/14/09 .... 1.0 ! u .-1-1.0 0.0S8 I B I 0.042 5.1 0.059 7.6 i I 0.10 14 0.22 

Blank JISNn 4/14/09 - o',9g""'!" iT 1 -0.98 0.041 '. U I 0.041 0.13 B 0.0S8 0.IO I UL I 0.10 0.22 IJ 0.22 
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Attacl1ment l. 118-DR-1 Burial Ground Verification Saml'lc Results 

sample I HEIS I Sample Mercurv Mo! bdenum 
location Number Date _..,._.__~=--'--...._.....__,_ "'-"--'-"-"'-=---'--"- mg/kg Q PQL m(l/ki Q PQL 

EX-2 Jl8NP9 4/14/09 0.220 0.150 _ 4.5 ! 0.28 280 L 0.11 __ 0.0065 B 0.0058 0.27 U I 0.27 - I 
Duplicate of I J _, 

Jl8NP9 Jl8NTO 4/ 14/09 0.152 U 0.152 3.8 I 0.28 260 L 0.11 0.0066 B 0.0058 0.27 U ! 0.27 
EX-I Jl8NPS 4/14/09 iff!fo U 0.150 5.4 --· - -··f· o :28 270 L 0.10 0.0059 --B 0.0058 0.27 U 0.27 

EX-3 JISNRO 4114/09 ·o'.199 ·· 0.154 2 .8 -- i 0.28 300 L 0.10 0.0060 B 0.0057 0.27 U 0 .27 
EX-4 Jl8NRI 4i l4/09 0.374 ---· 0.155 31 ; 0.28 270 - L 0.10 0.0057 U 0.0057 -· 0 .27 U 0 .27 
EX-5 JIKNR2 4/14/09 0.153 U ·o:1f3 2.4 : 0.28 260 - - -L 0.10 0.0057 U 0.0057 0.27 U 0 .27 
EX-6 Jl8NR3 4/14/09 0.266 oTsI_ _ 2.9 I 0.28 230 L 0.10 0.0062 B 0.0058 0.27 U ___ 9._n 
EX-7 J18NR4 4/14/09 0.150 U 0.150 3.8 i 0.27 280 L 0. 10 0.0056 B 0.0056 0.26 U 0.26 
EX-8 JISNR5 4/14/09 0.286 0.152 4.3 ; 0.28 320 L 0.10 0.0058 U 0.0058 0.27 U O.i1-· 
EX-9 Jl8NR6 4114/09 - 0.153 U 0.153 3.5 i 0.28 280 L 0.10 0.0090 B 0.0057 0.27 U , -o.n·-

EX-10 Jl8NR7 4114/09 0.194 0.152 4.0 ' 0.28 280 L 0.10-- 0.0069 B 0.0057 0.27 U 0.27 
EX- II Jl8NR8 4/ 14/09 0 .179 0.154 •··-- 3.6 i 0.28 240 L 0.10 0.0095 , 8- 1 0.0058 0.27 U I 0 .27 
EX-12 Jl8NR9 4114/09 0 .153 I U I 0.153 2.5 i 0.28 260 L 1 0 .10 0.0057 1 U I 0.0057 0.27 U 0.27 
Split of I I : i I --
JI 8NP9 Jl8NTI 4114/09 0.150 ! U 1 0.150 4.0 0.29 290 L ' 0.11 0.012 1BM ! 0.0059 0.28 U 0.28 

I FS-1 Jl8NT5 4/14/09 0.155 i UJ .! 0.155 3.7 0.28 290 L i 0 .10 0.00641 B I 0.0058 0.27 U 0 .27 
FS-2 Jl8NT6 4114/09 0.155 I UJ 1 0.155 2.5 0.?7 270 L I 0.10 0 .00561 U I 0.0056 0.26 U 0 .26 
Blank Jl8NP7 4/14109 - <ffs2 I U 0.152 0.46 B 0.27 5.0 l - ··c ·- 1 0.10 0.00551 U I 0.005S 0.26 , U 0.26 

snmple HEIS Sample Nickel Potassium Sdenium 
location Number Date mglkg 0 POL m•Jl.-• 0 PQL m2/k2 0 

EX-2 Jl8NP9 4/l4i09 8.9 L 0.13 820 43 0.90 • u 
Duplicult: of 

J18NP9 JI 8NTil 4114/09 9.1 L 0.13 870 43 0.90 u 
EX-I Jl8NP8 4114/09 10 L 0.13 1100 

·--···- --43-· 0.90 . - .l!_. 
EX-3 JISNRO 4/14109 8.4 L 0.13 800 42 0.89 u 
EX-4 J18NRI 4/14/09 7.7 L 0.13 730 42 0.89 u 
EX-5 Jl8NR2 4/14/09 7.9 LM . -0.13 .. 570 I 42 0.88 UN 
EX-6 J18NR3 4/14/09 7.0 l 013 710 ! 43 0.90 u 
EX-7 Ji8NR4 4/14/09 9.6 L 0.13 820 ! 42 0.87 u 
EX-8 Jl8NR5 4/14/09 II L 0.13 2000 I 43 0.90 u 
EX-9 J18NR6 4/ 14/09 12 l 0.13 

--·· ··960 - j 42 0.88 u 
EX-10 Jl8NR7 4/ 14/09 9.8 L 0.13 1200 i 42 0.88 u 
EX-II Jl8NRS 4/14i09 10 l 0.13 750 43 0.90 u 
EX-12 Jl8NR9 4/14i09 8.9 L 0 .13 610 , 42 0.88 u -- · - -
Split of : 
Jl8NP9 JI 8NT1 4/ 14/09 8.9 L 0 .13 1000 ! 43 0 .91 u 

FS-1 JISNTS 4/ 14/09 9.2 LM 0.13 1200 , 43 0 .90 u --~---- - -
FS-2 Jl8NT6 4/14/09 9.2 L 0.13 840 · 42 0.87 u 
Blank J18NP7 4/14i09 0.12 I UL 0. 12 41 i B 41 0 .86 u 
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POL 
0.90 

0.90 
0.90 
0.89 
0.89 
0.88 
0.90 
0.87 
0.90 
0.88 

--0.88 
0.90 
0.88 

0.91 
0 .90 
0.87 
-0~86 

Silver 
m<>Jl.-a 0 POL 
0.17 u 0.17 

0.17 u 0.17 
0.17 u 0.17 
0.17 u 0.17 

- 0.,1 u 0.17 
0.16 u 0.16 

- --0.17 _ u 
>--· ..___Q,_!l_ -

0.16 u 0.16 
0.17 u 0.17 
0 .16 u 0.16 
0.16 u 0.16 
0 .17 uT·on--
0.16 I U i 0.16 

I 

0 .17 ; U / 0.17 
0 .17 I U ' 0.17 
0 16 i U ! 0.1 6 
0 .16 I U i 0.16 
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Vanadium 
ml!/k2 0 POL 

51 0.099 

51 I 0 .099 
50 i 0 .098 
61 I 0 .097 
63 0.097 
59 0.096 
43 0.098 
50 0.0% 

·- ····· 
41 0 .099 
55 0.096 
47 0.096 
41 0.098 --·-
56 0.096 

52 L 0.10 
47 0.099 
54 0.096 

0.26 B 0.094 
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A h ttac ment 1 118 DR I B . I G - - una roun 
sample HElS Sample 
location Number Date 

EX-2 Jl8NP9 4il4!09 
Duplicate of 

Jl8NP9 .1l8NT0 4/14/09 
EX-I Jl8NP8 4/14/09 
EX-3 Jl8NR0 4/14/09 
EX-4 Jl8NRI 4/14/09 
EX-5 J18NR2 4/14/09 
EX-6 Jl8NR3 4/14/09 
EX-7 Jl8NR4 4/ 14/09 
EX-8 Jl8NR5 4/14/09 
EX-9 Jl8NR6 4il4i09 

EX-10 Jl8NR7 4il4/09 
EX-I I Jl8NR8 4/ 14/09 
EX-12 Jl8NR9 4i14/09 
Split of 

Jl8NP9 Jl8NTI 4/14/09 
FS-1 JI8NT5 4/14/09 
FS-2 Jl8NT6 4/14/09 
Blank Jl8NP7 4/14/09 

d V 'fi en 1cation S I Results amp e 

Zinc 
mg/kg Q PQL 

42 0.42 

41 0.42 --
41 0.42 -·---
42 0.41 
43 0.41 
41 0.41 -
34 0.42 ·-
42 0.40 
40 0.42 
42 0.41 
39 0.41 
36 0.42 
39 0.41 --------·4 

47 L 0.42 
40 L 0.42 
40 L 0.40 
I.I C 0.40 
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Attachment I. I 18-DR-1 Burial Ground Verificatlo• Sample Results 
1 
FS-2 Jl8NT6 Sample Dal 

4/14/2009 
CONSTITUENT 

PAH 
Accnaphthcne JO u 10 

Accnaphthylcnc 9 .1 u 9.1 
Anthncene 3.1 u 3.1 

Bcn2DI a)anthnccnc 3.2 u 3.2 
Benzo(a\nvttno 6.5 u 6.5 

Benzo(b lfluorantbooo 4.4 JX 4.2 
81'!n:7nf ohi lrW.nllene 7.2 u 7.2 

Benzo/k)fluoranthono 4.0 u 4.0 
Cb=e 4.9 u 4.9 

Oihen1.[a,h}nnthracene II u II 
Ftuoranthene 13 u 13 

Fluorene 5.3 u 5.3 
lnd,nn/ I 1 3-cdln=ne 12 u 12 

Naphlhalcno 12 u 12 
Phcnanlhrenc 12 u 12 

r~c 12 u 12 
PCB 

Aroclor-1016 2.8 u 2.8 
Aroclor-1221 8.1 u 8.1 
Aroclor-1232 2.0 u 2.0 
Aroclor-1242 4.7 u 4.7 
Aroclor-1241 4 .7 u 4.7 
Aroclor-1254 2.6 u 2.6 
Aroclor-1260 2.6 UJ 2.6 

Ptsticldcs 
Aldrin 0.25 u 0.25 

Alpha-BHC 0.22 u 0 .22 
nlpha-Chlonhlne 0.33 u 0 .33 

bcta-1.2.3 4 S 6-HeMchlorocyclohexanc 0.67 u 0 .67 
Dclla-BHC 0.40 u 0 .40 

Dichlorodiphcnyldichloroclhano 0.55 u 0 .55 
Dichlorodiphenyldichloroctbvlene 0.24 u 0 .24 
Dichlorodiphenyl1richlorocthane O.S9 u 0.59 

Dieldrin 0.21 u 0 .21 
Endosulfan I 0. 18 u 0 .18 
Endosulfan Il 0.29 u 0 .29 

Endosulfan sulfate 0.28 u 0 .28 
Endrin 0.31 u 0 .31 

Endrinaldc'"-'c 0.17 u 0.17 
Endrin ketone 0.49 u 0.49 

Gomma-BHC (Lindanc) 0.47 u 0.47 
pmma.Chlordanc 0.27 u 0.27 

Hcptachlor 0.22 u 0.22 
Heptachlor epox ide 0.49 JX 0.43 

Mcthoxychlor 0.45 u 0.4S 
Toxaphene 16 u 16 
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Area: 100-D 
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Acrobat 8.0 

Job No. 14655 

Discipline: Environmental 'Calculation No: 01 OOD-CA-V0321 

Subject 118-DR-1 Gas Loop Burial Ground Direct Contact Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program:_E_x_ce_l __________ _ Program No: _E_x_ce_i_2..c.0_0_3 ________ _ 

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

Committed Calculation 181 

0 
Cover " 1 
Sheets= 3 
Total= 4 
Cover• 1 
Sheets= 3 
Total - 4 

Preliminary D Superseded D 

J . D. Skoglie H. M. Sulloway L. D. Habel 

NIA 

SUMMARY OF REVISION 
Added the words "Direct Contact" to all pages subject tiUe. 
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 @e. 

Line 27, added "direct contact•. 
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D. F. Obenauer Signed 8117/09 
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PURPOSE: 
2 

CALCULATION SHEET 
Date: 09/02/09 Cale. No.: 0!OOD-CA-V03 
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Rev. 1 

Rev.: 
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Sheet No. 1 of 3 

3 Provide documentation to support the calculation of the direct contract hazard quotient (HQ) and 
4 excess carcinogenic risk for the 118-DR-1 Gas Loop Burial Ground. In accordance with the remedial 
5 action goals (RAGs) in the remedial design report/remedial action work plan (RDR/RA WP) (DOE-
6 RL 2005), the following criteria must be met: 
7 
s 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

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

13 
14 GIVEN/REFERENCES: 
15 
16 1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
17 DOEJRL-96-17, Rev. 5 , U.S . Department of Energy, Richland Operations Office, Richland, 
18 Washington. 
19 
20 2) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
21 

22 3) WCH, 2009, 118-DR-l Gas Loop Burial Ground Cleanup Verification 95% UCL Calculations, 
23 (0100D-CA-V0318), Rev 0, Washington Closure Hanford, Inc., Richland, Washington. 
24 

25 
26 SOLUTION: 
27 
28 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
29 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
30 (DOE-RL 2005). 
31 
32 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
33 
34 3) Generate an excess cancer risk value for each carcinogenic constituent detected above 
35 background or required detection limit/practical quantitation limit and compare it to the excess 
36 cancer risk of <l x 10·6 (DOE-RL 2005). 
37 
38 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10"5• 
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3 The 118-DR-l Gas Loop Burial Ground consisted of an excavation area and focused samples for the 
4 purpose of verification sampling. 
5 
6 Direct contact hazard quotient and carcinogenic risk calculations for the 118-DR-1 Gas Loop Burial 
7 Ground were conservatively calculated for the entire waste site using the greater of the statistically 
8 determined or focused sample results for each analyte from WCH (2009). Of the contaminants of 
9 potential concern (COPCs) for this site boron, hexavalent chromium, benzo(b)fluoranthene, and 

10 heptachlor epoxide require HQ and risk calculations because these analytes were detected and a 
11 Washington State or Hanford Site background value is not available. All other site nonradionuclide 
12 CO PCs were not detected or were quantified below background levels. An example of the HQ and 
13 risk calculations is presented below: 
14 
15 1) For example, the maximum value for boron is 1.3 mg/kg, divided by the noncarcinogenic RAG 
16 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula 
17 in WAC 173-340-740(3]), is 1.8 x 10·4. Comparing this value, and all other individual values, to 
18 the requirement of<l.0, this criterion is met. 
19 
20 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
21 obtained by summing the-individual values. (fo avoid errors due to intermediate rounding, the 
22 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values 
23 is 1.6 x 10·3_ Comparing this value to the requirement of <1.0, this criterion is met. 
24 
25 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the 
26 carcinogenic RAG value, and then multiplied by 1 x 10-6. For example, the maximum value for 
27 hexavalent chromium is 0.216 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is 
28 1.0 x 10·1. Comparing this value to the requirement of <1 x 10·6, this criterion is met. 
29 
30 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess 
31 cancer risk is obtained by summing the individual values. The sum of the excess cancer risk 
32 value is 1.1 x 10·1• Comparing this value to the requirement of <1 x 10·5, this criterion is met. 
33 

34 RESULTS: 
35 
36 1) List individual noncarcinogens and corresponding HQs >l.0: None 
37 2) List the cumulative noncarcinogenic HQ >1.0: None 
38 3) List individual carcinogens and corresponding excess cancer risk >l x 10-<>: None 
39 4) List the cumulative excess cancer risk for carcinogens> 1 x 10-5: None. 
40 
41 Table 1 shows the results of the calculations. 
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Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 118-DR-1 
2 Gas Loop Burial .Ground. 
3 
4 

5 
6 
7 

8 

9 
10 

Contaminants of Concuo• 

Notes: 

•=From WCH (2009). 

Mui.mum or 

Statistical Value• 
(mg/kg) 

Hazard 
Quotient 

Carclnocen 
RAG~ 

(me/kc) 

Cardnoa:en 
Risk 

11 

12 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 

•=Value obtained li:om the RDR/RAWP (DOE-RL 2005) or Washington Administra1iv, Cod, (WAC) 173-340-740(3), Method B, 1996, 

- = not applicable 
RAG = remedial action goal 

23 
24 CONCLUSION: 
25 
26 This calculation demonstrates that the 118-DR-l Gas Loop Burial Ground meets the requirements for the 
21 direct contact hazard quotients and excess carcinogenic risk as identified in the RDR/RA WP (DOE-RL 
28 2004). 
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3 Provide docwnentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic 
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of 
s groundwater for the 118-DR-l site. In accordance with the remedial action goals (RAGs) in the 
6 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2005), the following criteria 
7 must be met: 
8 
9 1) An HQ of <1.0 for all individual noncarcinogens 

10 2) A cwnulaiive HQ of <1.0 for noncarcinogens 
11 3) An excess cancer risk of <I x I 0-6 for individual carcinogens 
12 4) A cumulative excess cancer risk of< I x I o-s for carcinogens. 
13 
14 

15 GIVEN/REFERENCES: 
16 
17 1) BHI, 2005, JOO Area Analogous Sites RESRAD Evaluation, Calculation No. 0IOOX-CA-V0050 
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington. · 
19 
20 2) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan/or the JOO Areas, 
21 DOF/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
22 Washington. 
23 
24 3) WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, 1996. 
25 
26 4) WCH, 2009, 118-DR-l, J05-DR Gas Loop Burial Ground Cleanup Verification 95% UCL 
27 Calculations, 0100D-CA-V0318, Rev 0, Washington Closure Hanford, Inc., Richland, Washington. 
28 
29 
30 SOLUTION: 
31 
32 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
33 K.i less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
34 generic site model (BHI 2005). 
3S 
36 2) Sum the HQs and compare this value to the cumulative HQ of <1 .0. 
37 
38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
39 soil and with a K.i less than that required to show no migration to groundwater in 1,000 years using 
40 the RESRAD generic site model (BHI 2005). 
41 
42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10-5_ 
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3 TI1e 118-DR-l site consisted of the excavation for the purpose ofverification sampl1ng. 
4 
5 Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the 118-DR-l 
6 site were conservatively calculated for the entire waste site using. the greater of the statistical or 
7 maximum value for each analyte in all decision units from the 95% UCL calculation (WCH 2009). Of 
8 the contaminants of potential concern (COPCs) for this site, boron and hexavalent chromium are 
9 included because no Hanford background value has been established and the distribution coefficients are 

10 1.ess than that nece.55ary to show no migration to grolllidwatcr in 1,000 years using the generic site 
11 RESRAD model (BHI 2005). Based on this model and a. vados.e zone of approximately l 6 m (52 ft) 
12 thickness, a K.i of 4.6 or greater is required to show no predicted migration to groundwater in 1,000 
13 years, All other site nonradionuclide COPCs were not detected, quantified below background levels, or 
14 have a K.i greater than or equal to 4.6. An example of the HQ and risk calculations for soil constituents 
15 with a potential impact to groundwater is presented below: 
16 
17 l) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
18 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
19 (mg/kg/day). The hazard quotient can aiso be caJculated as the ratio of the concentration in soil 
20 (maximum or statistical value) {mg/kg) to the soil RAG (mglkg) for: protection of groundwater, 
21 where the RAG is the groundwater cleanup level (µg/L) (calculated with, and related to the hazard 
22 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/I 000 µg (conversion factor). 
23 This is based on the "100 times rule" of WAC l 73-340-740(3)(a)(ii)(A) (1996). For example, the 
24 maximum value for boron of 1.3 .mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is 
2s 4.1 x 10·3_ Comparing this value to the requirement of <LO; this criterion is met. 
26 
27 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
28 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
29 individual HQ values prior to rounding are used for this calculation.) The cumulati~e HQ.for the 
30 l l8-DR-1 waste site is 4.9 x. 10-2

• Comparing this value to the requirement of<l.0, this criterion is 
31 met 
32 
33 3) No carcinogenic constituents met the criteria for evaluation in groundwater at the 118-H-5 site; 
34 therefore, no calculations of excess carcinogenic risk were performed .. 
35 
36 4) 'The soil cleanup RA Gs for protection of groundwater are based on the "I 00 times" provision in 
37 WAC 173-340-740(3)(a)(ii)(A). WAC l 73-340-740(3XaXii)(A) (1996) provides the "I 00 times 
38 rule" but also states "unless it can be demonstrated that a higher soil concentration is protective of 
39 ground water at the site." When the "100 times rule' ' values are exceeded, RESRAD was used to 
40 demonstrate that higher soil concentrations may be protective of groundwater. 
41 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for the 118-H-5 Waste Site. 

Contaminants of Potential Concern 

Chromium hexavalcnt 

Cumulative Hazard Ouodent: 
Cumulative Excess Cancer Risk: 
Notes: 
' • From WCH (2009). 

Statistical or 
Mulmum 

Value• 
(mollcol 

0.216 

Noncarcinogen 
RAGb 

(mg/kg) 

4.8 

Hazard 
Quotient 

4.SE-02 

4.9E-02 

Carcinogen 

RAG• 
(m&fkg) 

Carcinogen 
Risk 

O.OE-+-00 

••Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and 
"100 times" model unless otherwise noted. 

3 - - not applicable 

4 
s 
6 CONCLUSION: 
7 

8 This calculation demonstrates that the 118-DR-1 site meets the requirements for the hazard quotients . 
9 and excess carcinogenic risk as identified in the RDR/RA WP (DOE-RL 2005). 

JO 
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1 PURPOSE: 
2 

CVP-2009-00010 
Rev. 1 

3 Calculate the soil and groundwater concentrations, dose, and risk contributions over a period of 
4 1,000 years from the activities of radionuclides for the 118-DR-1 statistical and focused cleanup 
5 verification samples. 
6 
7 GIVEN/REFERENCES: 
8 
9 1) For the purpose of performing RESRAD calculations for the contaminants of 118-DR-l, the 

10 radionuclide 95% UCL statistical analyses of soil from the sampling area and the 
11 radionuclide maximum analyses of soil from the focused sampling area were obtained from 
12 the 118-DR-l, 105-DR Gas Loop Burial Ground Cleanup Verification 95% UCL 
13 Calculations (95% UCL), Cale. No. 0100D-CA-V0318, Rev. 0, Washington Closure 
14 Hanford, Richland, Washington. 
15 2) Remedial Design Report/Remedial Action Work Plan for the JOO Area (RDR/RA WP), 
16 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
17 Washington. 
18 4) RESidual RADioactivity (RESRAD) computer code, Version 6.4, to calculate compliance 
19 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the 
20 Environmental Assessment Division of Argonne National Laboratory, Argonne, llli,nois. 
21 5) Groundwater elevation from Hanford Site Groundwater Monitoring for Fiscal Year 2008, 
22 DOE/RL-2008-66, Rev. 0, CH2M HILL Plateau Remediation Company, Richland, 
23 Washington. 
24 
25 SOLUTION: 
26 
27 1) To meet the remedial action objectives (RAOs) and remedial action goals (RA Gs) of the 100 
28 Area Interim Action Records of Decision (IARODs), radiation dose from contaminated sites 
29 is limited to 15 mrem/yr above site background levels for 1,000 years following the 
30 completion of a remedial action as described in the 100 Area RDR/RA WP. The radionuclide 
31 concentrations above detection limits were evaluated using the RESRAD 6.4 computer code 
32 to predict radiation dose, radionuclide risk and radionuclide groundwater concentrations for 
33 1.000 years. The 95% UCL statistical concentrations of cesium-137, cobalt-60, and 
34 nickel-63 were above detection limits and are reported in Table 1. The maximum focused 
35 samples concentrations of cesium-137 and nickel-63 were above detection limits and are 
36 reported in Table 1. 
37 2) Table 2 shows the elevations (NAVD88) and thickness of each soil horizon. The total area 
38 of the statistical sampling area is 643 square meters. The area of influence of the focused 
39 samples is 75 square meters. Test pit and/or borehole data from operable units within the 
40 100 Area show that contaminant concentrations that are below direct exposure cleanup levels 
41 decrease to background concentrations within less than 3 m (10 ft) below the elevation at 
42 which the contamination occurs, as discussed in the 100 Area RDR/RA WP. Therefore, 3 m 
43 (10 ft) is used as the thickness of the residual contaminated zone beneath the statistical and 
44 focused sample locations in Table 2. As a result, the remaining thickness of the vadose zone 
45 (20 m [65.6 ft]) will be uncontaminated, as shown in Table 2. Attachment 1 shows 
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l representative dimensions of soil horizons and contaminant pathways considered for dose, 
2 risk, and groundwater protection. Input factors for each run are reported in the "Summary" 
3 sections of the RESRAD "Mixture Sums and Single Radionuclide Guidelines" printouts in 
4 the Attachments to this Calculation Summary. 
5 
6 

Table 1. Cleanup Verification Data Set 
95% UCL of Focused Samples 

Radionuclldes Statistical Samples, Maximum Analysu, 

7 
8 

Cesium- 137 
Cobalt-60 
Nickel-63 
NA• Not Available 

(oCl/rl 
0.0565 
0.310 

110 

lnl'i/g} 

0.049.5 
NA 
9.70 

Table 2. Waste Site Dimensions for RESRAD Modeling 
Parameter Unit, Statistical Samoles Focused Samples 

Contaminated Z.One Dimensions 

Cover Depth m 0 0 

Arca of Contaminated Zone (CZ) m2 643 75 

Length Parallel to Aquifer Flow m 27 9 

Elevations of Vadose Z.One Hori1.0ns 
Elevation: Surface m 141 141 

Elevation: Groundwater m 118 118 

Thickness: Contaminated Vadose 3m(l0ft} 3 m(IOft} 
Zone 

m 

Thickness: Uncontaminated 20 m (65.6 ft} 20 m (65.6 ft) 
Vadose Zone m 

9 
10 3) The year where the peak dose (or concentration) occurs from each individual radionuclide 
11 COC and layer is determined by a preliminary run. This year is then added for all horizons 
12 for the final RESRAD runs. For the statistical and focused samples direct exposure pathway 
13 (i.e. soil ingestion and inhalation and external radiation), the peak year occurs at year zero 
14 (year 2009) for all radionuclide COCs. For the statistical and focused samples water 
15 pathways (i.e. drinking water and food ingestion) no rad.ionuclides are predicted to reach 
16 groundwater within 1,000 years. 
17 
18 METHODOLOGY: 
19 
20 1) Runs of RESRAD version 6.4 were completed for 118-DR-l using the radionuclide activities 
21 presented in Table l. RESRAD numerical output reports for dose, risk, and concentration 
22 are presented in the Attachments to this calculation summary. 
23 
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1 RESULTS: 
2 
3 1) Radionuclide "All Pathways" Dose Rate 
4 The "all pathways" (maximum) dose rates are shown in Table 3. The maximum all pathways 
5 dose rate for the 118-DR-l 95% UCL of the statistical samples is calculated to be 3.29 mrem/yr 
6 at year zero (2009). The maximum all pathways dose rate for the 118-DR-1 maximum analysis 
7 from the focused sampling area is predicted to be 0.0886 mrem/yr, also at year zero (2009). 
8 

Table 3. All Pathwavs Dose Rate (mrem/vr) 

RESRADRun Vadose Zone "All Pathways" Dose Contributions in mrem/vr at Each Time Slice (vr) 
Horizon 0 1 3 JO 30 100 300 1000 

118-DR-l 95% UCL of 
Shallow Zone 3.29 2.91 2.90 1.03 0.222 0.0722 0.0129 5.56E-05 

statistical samples 

118-DR- I maximum 
analysis ftom the Shallow Zone 0 .0886 0.0866 0.0826 0.0703 0.044 0.0090 2.09E-04 S.72E-07 

focused sampling area 

9 
10 2) Radionuclide Excess Lifetime Cancer Risk 
11 The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The 
12 maximum ELCR for the 118-DR-1 95% UCL of the statistical samples is 2.52 x 10·5 at year zero 
13 (2009). The maximum ELCR for the 118-DR-1 maximum analysis from the focused sampling 
14 area is 1.46 x 10-6 at year zero (2009). 
15 

Table 4. Radionuclide Excess Lifetime Cancer Risk 

RESRADRun VadoseZone Excess Cancer Risk at Each Time Slice 1vr1 

Horizon 0 I 3 10 30 100 300 1000 
118-DR- I 95% UCL of 

Shallow Zone 2.52E-05 2.300-05 1.93E-05 l.16E-OS 5.97E-06 2.90E-06 5.76E-07 2.49E-09 
statistical samples 

118-DR-1 maximum 
analysis from the focused Shallow Zone l.46E-06 l.43E-06 l.37E-06 1.17E-06 7.42E-07 l .63E-07 7.ISE-09 2.56E-ll 

sampling area 

16 
17 3) Radionuclide Groundwater Protection 
18 The RESRAD model predicts that radionuclide contaminants will not impact groundwater within 
19 1,000 years. Therefore the comparison to drinking water standards (MCL) calculation brief was 
20 not perfonned and calculation of cumulative organ specific dose via the groundwater (and river) 
21 pathway was not necessary to determine that the 4 mrem/yr drinking water dose !_imitation is 
22 met. 
23 
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4 • The "all pathways" (maximum) dose rates are shown in Table 3. The maximum 118-DR-l 
5 all pathways dose rate for the 95% UCL of the statistical samples is calculated to be 
6 3.29 mrem/yr at year zero (2009). The maximum all pathways dose rate for the 118-DR-1 
7 maximum analysis from the focused sampling area is predicted to be 0 .0886 mrem/yr at year 
8 zero (2009). 
9 

10 • The radionuclide excess lifetime cancer risk (ELCR) results are shown in Table 4. The 
11 maximum 118-DR- l ELCR for the 95% UCL of the statistical samples is 2.52 x 10·5 at year 
12 zero (2009). The maximum ELCR for the 118-DR-1 maximum analysis from the focused 
13 sampling area is 1.46 x 10-6 at year zero (2009). . 
14 
15 • The RESRAD model predicts that radionuclide contaminants will not impact groundwater 
16 within 1,000 years. Therefore the comparison to drinking water standards (MCL) calculation 
17 brief was not performed and calculation of cumulative organ specific dose via the 
18 groundwater (and river) pathway was not necessary to determine that the 4 rnrem/yr drinking 
19 water dose limitation is met. 
20 
21 • None of the site COCs are projected to exceed remedial action goals (RA Gs). 
22 
23 
24 ATTACHMENTS: 
25 
26 I. Graphic showing 118-DR-l Cleanup Verification Model (1 page) 
27 2. RESRAD Output: 118-DR-l 95% UCL Statistical Analyses -Mixture Sums and Single 
28 Radionuclide Guidelines (18 pages) 
29 3. RESRAD Output: 118-DR-1 95% UCL Statistical Analyses - Intake Quantities and Health 
30 Risk Factors (19 pages) 
31 4. RESRAD Output: 118-DR-l 95% UCL Statistical Analyses - Concentration of 
32 Radionuclides, (9 pages) · 
33 5. RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area -
34 Mixture Sums and Single Radionuclide Guidelines (18 pages) 
35 6. RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area- Intake 
36 Quantities and Health Risk Factors (19 pages) 
37 7. RESRAD Output: 118-DR-1 Maximum Analyses from the Focused Sampling Area-
3 8 Concentration of Radionuclides, (9 pages) 
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118-DR-1 RESRAD Calculation Brief Cleanup Verification Model 

Vadose Zone Contribution 

Vadose Zone Components 

Shallow Zone 
(Thlc:kneu = 3 m (1 o ft)) 

Uncontaminated Vadoae Zone 
(Thlckneas = 20 m (65.6 ft]) 

(Ground Surface O 
El. 141 m [NAVD881) 

to Dose and Risk 

• External Gamma 
• Inhalation 
• Plant Ingestion 
• Meat Ingestion 

• Aquatic Foods 
Ingestion 

• Soll Ingestion 
• MIik Ingestion 

Vadoae Zone ___.. 
Contribution to Dose 
& Risk Via 
Groundwater. 
Pathways Impacted 
by Groundwater 
Quality are: 
• Plant Ingestion 
• Meat Ingestion 
• Milk Ingestion 
• Aquatic Foods 

Ingestion 
• Drinking Water 

(Groundwater @ 

El. 118 m [NAVD88]) 

Vadose Zone Contribution to 
Groundwater Contamination 

.J 

.J 
w 
~ 

Water Used for 
Irrigation 
Household, 
and Livestock 

E0702015 JJ (') 
(I) < 
~ iJ 

I 
~I\J 

0 
0 

6 
0 
0 .... 
0 



ATTACHMENT 2 

1RESRAD, Version 6.4 Tc Limit 5 180_ days 08/27/2009 14:40 Page 
SLmlllrY : Calculation of Dose for 118-0R-1 Statistical San;,les 
Fi le : C: \RESRAll_FAMILY\RESRAD\118·0R·1_STATISTICAL_OOSE.RAO 

Table of Contents 
ilU.UlWliiUAUl 

Part I: Mixture Suns and Single Radlonucl ide Guidelines 
I I I I I I I I 111111111111111 I 1111 I 11111111 I I Ii I fl I I II I I I I I I I 

Dose Conversion Factor (and Related) Para111eter Sl.lllllary • • • 2 
Si te· Speclffc Parameter SU!ffl\ary • • • • •• • • • •• ••••• .. . • ••••• • 3 
Sl.fflllary of Pathway Select i ons • •• • .. • ••••• • •••• • • •• • ••• • •• 7 
Contaminated Zone and Total Dose sunnery • • • • • • • • •• • • • • • • • 8 
Total Dose Components 

Time = 0.000£+00 •• . ... • • • • • • • • • •••• • • •••••• •• • • • ... • 9 
Time = 1.oooe+oo •••• •• •• • ... • • •• • •• .. . •• • • ... •• • .... 10 
Time = 3.000E+OO • • • .. • •• • • • ... • • ••• • • ••••• ... .. • • • • • 11 
Time = 1 .DODE+D1 • • • .. • • • • • .. • • • • •• • • • • • • • • .. • • • • • .. • 12 
Tima 5 3.000E+01 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 13 
Time = 1 .DOOE+02 • • • • • • • • • • • • • • • • •• • • • • • • •• .. .. • • • • • • 14 
Time = 3.000E+02 • • • • • • • • • • • .. • • • • • • • • • • • • • • .. • • • • .. • 15 
Ti111e = 1 .OOOE+03 • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • 16 

Dose/Source Rat i os Sunned Over All Pathways ••• • • •• • • • • • • • 17 
Single Raclloru:lide Soil Guldel ines • • • • • • • • •• • • .. • • • • • • • • 17 
Cose Per Nuclide Sunned Dver All Pathways • • • • • • • • • • • • • • .. 18 
Soil concentration Per Nuclide .... .. . . .. . . .. . . .. . ... . ... . 18 

B-35 

CVP-2009-00010 
Rev. 1 

Attachment 2 
Originator. S. W. C~~ 
Chk'd By M. W. Pe o w 

Sheet No. 1 of 18 
Date 8/31/09 -
Date 8/31/09 

Cale. No. 0100D-CA-V0326 Rev. No. _Q___ 



ATTACHMENT 2 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 14:40 Pagl! 2 
SU!lllllry Calculation of Dose for 118·DR·1 Statistical San,ples 
Fi le C:\RESRAD_FAMI LY\RESRAD\ 118-DR· 1_STATISTICAL_OOSE.RAO 

Dose Conversion Factor (and Related) Par-ter S1111nary 
Dose Library: FGR 11 

O ' current ' Base ' Parameter 
Menu ' Par ... tl!r Valud • Case• • Name 
UlUAUXUlWXWllAUUWXAlllUllllll.i.UUXWllilllllillllllllXXAllllllWllllillUllilAUXXXUXlWlll 
A- 1 • OCF's for external grOIJnd radiation, (arl!ll/yr)/(pCi/g) ' • • 
A-1 ' Ba-137111 (Source: FGR 12) ' 3.606E+OO ' 3.606E+OO ' DCF1( 1) 
A· 1 ' Co-60 (Source: FGR 12) ' 1.622E+01 ' 1 ,622E+01 ' OCF1( 2) 
A-1 ' Cs·137 (Source: FGR 12) ' 7.510E-04 ' 7.510E·04 ' OCF1( 3) 
A-1 ' Nl-63 (Source: FGR 12) ' o.oooe+OO • O. OOOE+OO • 0CF1( 4) 

8·1 • Dose conversion factors for Inhalation, mren,/pCI: 
8·1 ' Co-60 
B-1 ' Cs-137+0 
8·1 ' Nl·63 

D-1 , Dose conversion factors for ingest Ion, 11rl!lll/pCI: 
0-1 ' Co·60 
D·1 • cs- 137+0 
D·1 ' Nl · 63 

0·34 ' Food transfer factors: 
0·34 ' Co-60 plant/soil concentrat i on ratio, dinenslonless 
0-34 ' Co-60 beef/l ivestock·intake ratio, (pCi/kg)/(pti/d) 
0·34 • Co· 60 mi lk/l ivestock·intake ratio, (pCI/Ll/(pCi/d) 
0•34 ' 
D-34 ' Cs-137+0 plant/soil concentrat i on ratio, dh1ensionless 
D-34 ' Ca-137+0 beef/I ivestock·intake ratio, (pti/kg)/(pCI /d) 
D-34 ' c1-137+0 111 lk/1 fvestock· intake ratio, (pCi/L)/(pCf/d) 
0·34 ' 
D-34 ' Ni-63 plant/aoH concentration ratio, dh1enslonll!ss 
D-34 ' Nf-63 beef/livestock-intake ratio, (pCi/kgl/(pti/d) 
0·34 • Nl-63 mil k/l iveatock- intake ratio, (pCI /L)/(pCi/d) 

D-5 • Bioacc:unulation factors, fresh water, l/kg: 
D-5 ' Co-60 f iah 
D-5 ' Co-6D crustacea and mllusks 
D-5 ' 
D-5 ' Cs-137+0 
D·S ' Cs-137+0 
D-5 ' 

fish 
crustacea and mllusks 

' 2.190E·04 ' 2.190!:·04 1 DCF2( 1) 
• 3.190E·05 -' 3.190E·05 ' DCF2( 2) 
' 6.290E·06 ' 6.290£·06 1 0CF2( 3) 

' 2.690!:·05 1 2,690E•05 J DCF3( 1) 
' 5 .OOOE-05 ' 5.000E·05 'DCF3( 2) 
' 5.770E-07 ' 5.770E·07 ' DCF3( 3) 

• 8.000E-02 ' 8.00DE-02 ' RTF( 1,1) 
' 2.000E-02 ' 2.DDOE·OZ ' RTF( 1,2) 
' 2 . 0DOE-03 ' 2.0DOE-03 ' RTF( 1,3) 

' 4 .ODOE·02 ' 4.000E-02 ' RTF( 2, 1) 
' 3.0DOE·02 ' 3.000E-02 ' RTF( 2,2) 
• 8.000E-03 • 8.000E-03 ' RTF( 2,3) 

' 5.000E-02 ' 5.000E-02 ' RTF( 3, 1) 
' 5.000E-03 ' 5.DOOE-03 ' RTF( 3,2) 
' 2.000E-02 ' 2.DOOE-02 ' RTF( 3,3) 

' 3.0DOE+02 ' 3.000E+02' BIOFAC( 1, 1) 
' 2.000E+02 ' 2.000E+02 ' BIOFAC( 1,2) 

' 2.000E+03 ' 2.000E+03 ' BIOFAC( 2, 1) 
' 1.000E+02 ' 1.0DDE+02 ' BIOFAC( 2,2) 

D-5 ' NI ·63 f iah ' 1 .OOOE+02 ' 1.DOOE+02 ' BIOFAC( 3, 1) 
D· S ' Ni ·63 , crustacea and 1101lusks • 1 .OOOE+02 • 1 .OOOE+OZ • Bl Of AC( - 3,2) 
1111 ii 1111111111 II 1111 ii 1111111II1111111111111111111111111111I11111!1111111111111111 I I 111111111111111111 I I 

CVP-2009-00010 
Rev. 1 

#For DCF1(xxx) only, factors are for infinite depth I, area. See ETFG table in Ground Pathway of Detailed Report. 
*Base Case means Default.Lib w/o Associate Nu:l Ide contributions. 
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Site-Specific Parameter Slffll\ary 

CVP-2009-00010 
Rev. 1 

O ' User ' Used by RESRAD ' Parameter 
Menu ' Parameter ' Input ' Default ' (If different from user input) • N'""" 
iUlXAllllllllllWUWAUlWUllllUlUAXUU.UWWUMUAWlWAWXllllX.ullilAUllllUUUllilllUllUAUUUWXAlWA 
R011 • Area of conta,nfnated zone (111""'2) ' 6 .43DE+02 ' 1.000E+04 ' ' AREA 
R011 • Thickness of cpnta11l nated zone Cm) 1 3.000E+OO ' 2.000E+OO ' ' THICKO 
R011 • Length parallel to aquifer flow (,a) ' 2. 700E+01 1 1.000E+02 ' 1 LCZPAQ 
RD11 ' Basic radiation dose li11it (mrenvyr) ' 1.500E+01 1 3.000E+01 ' ' BRDL 
R011 ' Time s ince placeraent of rwaterial (yr) 1 O.OOOE+OO • 0,000E+OO ' ' Tl 
R011 ' Ti ll18S for calculations (yr) ' 1.000E+OO' 1.000E+OO' 1 T( 2) 
R011 • Ti111es for calculatlona (yr) • 3.000E+OO 1 3 .000E+OO ' ' TC 3) 
R011 • Tilnea for calculatlona (yr) ' 1.000E+01 ' 1.000E+01 ' • TC 4) 
R011 • Tir,es for calculations Cyr) • 3.000E+01 ' 3.000E+01 • • TC 5) 
R011 • Tines for calculations (yr) ' 1.000E+02' 1.oooe+02' • TC 6) 
R011 ' Tines for calculations (yr> ' 3.000E+02 ' 3,000E+02 • 1 T( 7) 
R011 ' Times for calculations (yr) • 1.000E+03 • 1.000E+03 • 1 TC 8) 
R011 • Times for calculations Cyr) ' not used • O.OOOE+OO ' ' TC 9) 
R011 ' Ti...,. for calculations Cyr) ' not used • O.OOOE+OO ' • TC10) 

R012 ' Initial principal radionuclide (pCi/g) Co-60 
R012 ' Initial principal radionuclide (pCi/g) Cs-137 
R012 ' Initial principal radionuclide (pCl/g) Ni-63 
R012 ' Concentration 1n gr<Uldwater (pCI/L) Co-60 
R012 ' Concentration in groundwater (pCi/L) CS-137 
R012 ' Concentration in grOllidwater CpCi/L) Ni-63 

R013 • Cover depth (w,) 

RD13' Density of cover material (g/c.,.*3) 
RD13' Cover depth eros I on rate (Ill/yr) 
R013 ' Density of contaminated zone (g/cm**3) 
R013 ' Contaminated zone erosion rate Cm/yr) 
R013 1 Contaminated zone tot• l porosity 
R013 ' Contaminated zone field capacl ty 
R013' Contaminated zone hydraulic conductivity (m/yr) 
R013 · ' Contarnl neted zone b par-ter 
R013 ' Average a.....,.l wind speed (mtsec) 
R013 ' Hunidlty in air (g/111"*3) 
R013' Evapotransplr• tlon coefficient 
R013 ' Precipitation (Ill/yr) 
R013 ' Irrigation (In/yr) 
R013' Irrigation lll0de 
R013 ' R1.110ff eoafficient 
R013 ' llatershed area for nearby stre .. or pond (11**2) 
R013' Accuracy for water/soil coop..1t• tions 

R014 ' Density of saturated zone (g/em**3) 
R014 ' Saturated zone total porosity 
R014 1 Saturated zone affective porosity 
R014 ' Saturated zone field capacity 
R014 ' Satu~ated zone hydraul le conductiv ity (m/yr) 
R014 1 Saturated zone hydraul le gradient 
R014 1 Saturated zone b parameter 
R014 1 1/ater table drop rate (w,/yr) 
R014 ' I/ell pun., intake depth Cm below water table) 

' 3.100E- 01 • 0.000£+00 ' 
• S.6SOE·02 • O.OOOE+OO • 
' 1 . 100E+02 ' 0,000E+OO 1 

' not used ' O.OOOE+OO ' 
, not used , 

O.OOOE+OO ' 
, net used ' O.OOOE+OO ' 

' 0. OOOE+OO ' 0 ,000E+OO 1 

' not used I 1.500E+OO ' 
' not used I 1 .OOOE-03 • 
' 1 . 600E+OO 1 1.500E+OO 1 

1 1,0001:- 03 I 1,000E-03 ' 
I 4,QQQE • Q1 I 4.000E-01 ' 
' 1.500E-01 ' 2.000E-01 ' 
J 2, 5Q0E+Q2 I 1,000E+01 ' 
' 4. OSOE+OO • S.300E+OO • 
' 3 . 400E+OO 1 2.000E+OO ' 
• not used 1 8. OOOE+OO 1 

• 9 . 100E·01 • 5.000E-01 • 
' 1.600E·01 • 1.000E+OO ' 
• 7.600E- 01 • 2.oooe-01 • 
' overhead 1 overhead I 

' 2.000E-01 ' 2.000E-01 • 
1 1 , 000£+06 I 1,00()E+Q6 I 

' 1 .OOOE-03 1 1,000E•Q3 I 

' 1 . 600E+OD 1 1.500E+OO ' 
1 4.000E-01 1 4.000E-01 ' 
• 2.500E·01 • 2.000E-01 1 

' 1 .SOOE-01 • 2.000E-01 ' 
1 5 • 530E+03 ' 1 .DOOE+02 ' 
1 1 .ZSOE-03 • 2.000E•02 I 

' 4. OSOE+OO • S.300E•00 • 
' 1 . 000£· 03 ' 1.DOOE-03 ' 
' 4 . 600E+OO 1 1.000E+01 ' 
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' S1(1) 
' S1(2) 
1 S1(3) 
' W1( 1) 
' W1( 2) 
' W1( 3) 

' COVERO 
' DENSCV 
' vcv 
1 DENSCZ 
1 VCZ 
1 TPCZ , FCCZ 
' HCCZ 
I BCZ 
1 WIND 
I HUMID 
I EVAPTR 
1 PRECIP 
I RI 
I !DITCH 
' RUNOFF 
I WARE.A. 
I EPS 

' DENSAQ 
' TPSZ 
,. EPSZ . FCSZ . HCSZ 
I HGIIT 
' BSZ 
I V\IT 
' DIIIBVT 
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Si te· Spe<:ific Parameter Sllllnary (contirued) 
0 ' User ' • Used by RESRAD • Parameter 

Me.-.. • Parameter Input ' Default ' (If different from user Input) • Name 
Al.lllU.U..lll.lXlWllAUllllllll.lll.ll.llll.Ull.lUliW.ll.lWl.lllllUUUUWl.lll.l.llAl.l.l.llllllll.llXlllliUllUAlXlUUUUUUUU.l.l 
R014 ' Model: Nondlspers!on (NO) or M111·81lanc1 (MB) ' NO J ND I ' HalEL 
R014 ' llell ~ing rate (m"*3/yr) 1 2.500£+02 ' 2.500E+02 • ' w 

R015 ' Nurber of unsatureted zone strata 
ROIS ' Unsat. zone I, thickness (m) 
R015 • Unsat. zone I, soil density (g/c• **3) 
R015 1 Unsat. zone 1, total porosity 
R015 • Unsat. zone 1, effective poros i ty 
R015 ' Unsat. zone 1, field capacity 
ROIS ' Unsat. zone I, sofl·speciflc b para11eter 
R015 1 Unsat. zone 1, hydraul l e conductivity (Ill/yr) 

R016 ' 
R016 1 

R016 1 

R016 1 

R016 1 

R016' 

R016 1 

R016' 
R016 ' 
R016' 
R016 ' 
R016 ' 

R016 ' 
R016 ' 
R016 ' 
R016 1 

R016 1 

R016 ' 

Distri bution coefficients for co-60 
Cont•inated zone (aa**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (Cll\**3/gl 
Leach rate (/yr) 
Solubil l ty constant 

Distribut i on coefficients for Cs-137 
Cont.,,fnated zone (ar1""3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (Cll\**3/g) 
Leach rate (/yr) 
Solubll i ty constant 

Distribution coefficients for Ni-63 
Cont.,,inated zone (an"'*3/g) 
Unsoturated zone 1 (cnt"*3/g) 
Saturated zone (..,,..3/g) 
Leach rate (/yr) 
Solubi I i ty constant 

R017 1 Inhalation rate '"'°*3/yr) 
R017 • Mau loading for i nhalation (g/m**3l 
R017 ' Exposure durat I on 
R017 1 Sh i elding factor, inhalation 
R017 1 Shielding factor, external 98ffllll 
R017 • Fraction of ti""' spent Indoors 
R017 1 Fraction of t i""' spent outdoors (on site) 
R017 • Shape factor flag, external ganrna 

I 1 '1 
1 2.000£+01 • 4.000E+OO 1 

1 1.600E+OO ' 1.SOOE+OO ' 
J 4.000£•01 ' 4.000£• 01 I 
1 2.SOOE-01 • 2.000£·01 • 
' 1 .SOOE- 01 1 2.000£-01 • 
' 4.050£+00 I 5.30Q£+0Q J 

1 2.500£+02 J 1.000£+01 I 

I 5.000E+Q1 I 

' 5. OOOE+01 ' 
' 5.000E+01 ' 
1 0. OOOE+OO • 
• 0 . 000£+00 1 

1. 000E+0l • 
1.000E+03 ' 
1.000E+03 • 
0.000E+OO I 

O.OOOE+00 I 

' 5.000£+01 1 4.600£+03 ' 
1 5.000E+01 ' 4.600£+03 1 

' 5.000E+01 1 4. 600E+Ol ' 
• O.OOOE+00 • 0.000£+00 • 
' O.OOOE+OO ' 0 .000E+OO ' 

' 3 . 000£+01 • 
1 3.000E+01 • 
' 3 . 000E+01 ' 
' 0.000E+00 • 
' 0.000E+OD ' 

1.000E+03 ' 
1.000E+03 • 
1.000E+03 ' 
0. 000£+00 1 

O.OOOE+00 ' 

1 7 .300E+03 • ll.400E+Dl 1 

' 1 .OOOE-04 1 1.000E- 04 • 
1 3.000£+01 1 3. 000E+01 • 
' 4.000£- 01 ' 4.000E-01 • 
• 8.000E· 01 • 7 .OOOE· OI • 
I 6 . 0QOE•Q1 l 5.000£• 01 I 

' 2.000E·D1 • 2.SOOE-01 • 
1 1 .OOOE+OO • 1. OOOE+OO 1 
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3 . 322E· 04 
not used 

3.322E·04 
not used 

5.528£-04 
not used 

>0 $hows circular AREA. 

I NS 
' H(1) 
I DENSUZ(I) 
1 TPUZ(I) 
' EPIJZ(1) 
I FCUZ(I) 
' BUZ(1) 
' HCUZ(1) 

' DCllJCC( 
' DCNUQJ( 
1 DCNUCS( 
' ALEACH( 
'SOLUBIC( 

1) 
1,1) 
1) 
1) 
1) 

1 DCNUCC( 2) 
1 DCNUCU( 2, 1) 
1 DCNUCS( 2) 
• ALEACH( 2) 
1 SOLUBIC( 2) 

' DCNUCC( l) 
' OCNUCU( 3, 1) 
' DCNUCS( 3) 
' ALEACH( 3) 
' SOLUBK( 3) 

' INHALR 
' IILINH 
' ED 
1 SHF3 
' SHF1 
' FIND 
I FOTO 
' FS 
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Site-Specific Parameter Sunnary (continued) 
o ' User ' ' Used by RESRAD ' Parameter 
Menu• Parameter 1'"4)Ut ' Default • (If different fr011 user Input) • Name 
UUAA.lUilU.AAAA.l.lAWUllAUAUUMXAUUilllUAllilAU.1.UUMUUlll.AWll.WUUWUUMUAWUMMWUAAllWXliAilWXllWAXXl 
R017 • Radii of shape factor array (used if FS = •1) : 
R017 • OUter arv,ular radius (ml, ring 1: 
R017 • Ck.lter amular radius (11), ring 2: 
R017 • Ck.lter amular radius (ml, ring 3: 
R017 • OUter amular radius Cm), ring 4: 
R017 • Outer annular radius (m), ring 5: 
R017 • outer amular radius Cm), ring 6: 
R017 • Outer amular radius Cm), ring 7: 
R017 • Outer amular radius (ml, ring 8: 
R017 • outer amular radius (11), ring 9: 
R017 • outer amular radius (ml, ring 10: 
R017 • outer amular radius (ml, ring 11: 
R017 ' Ck.lter annular radius (ml, ring 12: 

R017 • fractions of ennui er areas within AREA: 
R017 • Ring 1 
R017 1 Ring 2 
R017 I Ring 3 
R017 1 Ring 4 
R017' Ring 5 
R017' Ring 6 
R017 • Ring 7 
R017 1 Ring 8 
R017' Ring 9 
R017 1 Rir-e 10 
R017' Ring 11 
R017 1 Ring 12 

• not used 
' not used 
• not used 
1 not used 
1 not us!d 
1 not used 
, not used 
' not used 
' not used 
' not used 
• not used 
' not used 

• not used 
• not used 
• not used 
I not used 
• not used 
' not used 
I not used 
I not used 
I not used 
I not used 
1 not used 
1 not used 

' 5 .OOOE+O! ' 
' 7 .071E+01 ' 
' O.OOOE+OO I 

I O.OOOE+OO ' 
I O.OOOE+OO I 

' O.OOOE+OO ' 
I O.OOOE+OO I 

' 0,000E+OO ' 
' 0,000E+OO ' 
I O.OOOE+DO J 

I O.DOOE+oo ' 
' O.OOOE+OO ' 

1 1. OOOE+DO ' 
• 2. 732E·01 • 
I O.OOOE+OO I 

• 0 . OOOE+OO 1 

I O. OOOE+OD ' 
' O.OOOE+oo I 

' O.OOOE+oo I 

' O.OOOE+DO I 

I O.OOOE+DO I 

• O.OOOE+OD ' 
I O.OOOE+OO I 

' O. OOOE+OO ' 

R018 ' Fruits, vegetables and grain ccna~tion (kg/yr) 1 1.100E+02 1 1 .600E+02 ' 
R018 ' Leafy vegetable cons....,tion (kg/yr) 1 2, 700E+OO ' 1.400E+01 1 

R018 ' H ii k COl1SU11lt i on ( L/yr) I 1,D00E+02 1 9 . 200E+01 1 

RD18 • Meat and poultry con•U11lt l.on <kg/yr> ' 3.600E+01 • 6 . 300E+01 • 
R018 1 Fish con• U11ltion (kg/yr) I 1.970E+O\ 1 5 • 400E+OO 1 

R018 ' Other ceafood cons'""'1lon (kg/yr) ' 9.000£·01 ' 9.000E-01 ' 
R018 ' Soll ingestion rate (g/yr) • 7.300E+01 J 3.65QE+01 I 

R018 1 Drinking water intake CL/yr) I 7 .300£+02 I 5.100E+02 ' 
RD18 ' Contllftinat!on fraction of dr;n1c1ng water J 1.000E+OO 1 1.00()£+00 ' 
R018 ' Contllftinatlon fraction of household water ' not used J 1.000E+OO 1 

R018 1 Contininatlon fraction of livestock water ' 1.000E+OO • 1.000E+OO 1 

R018 1 Contininatlon fraction of irr;gat!on Wtlter J 1 .OOOE+OO ' 1.000E+OO 1 

R018 1 Conta11ination fraction of aquatic food ' 5.000E-01 1 5.000E-01 ' 
R018 ' Contamination fraction of plant food I •1 '·1 
R018 ' Contanination fraction of meat '-1 '·1 
R018 ' Conta11lnatlon fraction of milk ,., '·1 

R019 1 Livestock fodder Intake for 11eat (kg/day) 1 6.800E+01 1 6.800E+01 1 

R019 ' Livestock fodder intake for 11ilk (kg/day) ' 5.500E+01 ' 5.500E+01 ' 
R019 1 LI vestock water i ntake for meat CL/day) I 5.000E+01 • 5.000E+D1 1 

R019 ' Livestock water intake for milk CL/day) I 1.600E+02 1 1,600E+02 1 

R019 • Livestock soil intake (kg/day) ' 5. 000E-01 ' 5.000E-01 1 

B-39 

0.322E+OO 
0.322E-01 
0.322E·01 

' RAD SHAPE( 1) 
' RAD-SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4) 
1 RAD-SHAPE( 5) 
1 RAD-SHAPE( 6) 
1 RAD - SHAPE ( 7) 
' RAD-SHAPE( 8) 
' RAD-SHAPE( 9) 
' RAD-SHAPE(10) 
' RAD-SHAPE(11) 
1 RAD:SHAPE(12) 

1 FRACA( 1) 
1 FRACA( 2) 
1 FRACA( 3) 

' FRACA( 4) 
I FRACA( 5) 
I FRACA( 6) 
I FRACA( 7) 

' FRACA( 8) 
I FRACA( 9) 

' FRACA(10) 
I FRACA(11) 

' FRACA(12) 

1 OIETC1) 
I DIET(Z) 
' DIET(3J 
1 DIET(4) 

OIET(5) 
DIET(6) 

' SOIL 
' 0111 
I FOIi 
I FHHII 
' FL\/ 
I FIR\/ 
' FR9 
' FPLANT 
I FHEAT 
' FMILK 

' Lf 15 
' LF!6 
1 L\115 
' L\116 
I LSI 

Attachment ___ _______ Sheet No.~ of 111 
Originator: S. W. Clark Date 8/31/09 
Chk'd By M. W. Perrott Date 8/31/09 

Cale. No. 0100D-CA-V0326 Rev. No._Q_ 



ATTACHMENT 2 

1RESRAD, Verafon 6.4 T« li11ft e 180 days 08/27/2009 14:40 Page 6 
Surmary Calculation of Dose for 118·DR·1 Statistical S11111f>les 
Ff le C:\RESRAD_FAMIL Y\RESRAD\ 118·DR·1_STATISTICAL_DOSE, RAD 

CVP-2009-00010 
Rev. 1 

Site-Specific Par-ter s..,..ry (contfr,ued) 
' User 1 • Used by RESRAD • Parameter 

Menu ·' Par...,ter 1'1)1Jt ' Default • Of different frOffl user input) • Name 
WUllWWlUAM.UMUllllWA.U.UWllilUUAUlWQWllllllUlAllllllllllUllllllllllllW.UllWll.UllAXllAl.UWXllllllll 
R019 ' Nan loading for foliar depoaftfon (g/.,-3) 1 1.000£·04 ' 1.000E·04 ' • MLFD 
R019 ' Depth of soil mixing layer (,a) • 1.500E·01 1 1.500E·01 • • DM 
R019 1 Oepth of root• Cm) ' 9.000E-01 ' 9.000E-01 • DROOT 
R019' Drfnlcing water fraction fro11 ground water 1 1.000E+OO 1 1 .000E+OO • FGI.OW 
R019 • Household water fraction fr011 ground water • not uaod 1 1.000E+OO • • FGIIHH 
R019 1 Livestock water fraction fra11 grOllld water • 1 .OOOE• OO 1 1 .DOOE+OO • 1 FG\IL.W 
R019 1 lrription fraction fr0111 ground water 1.000E+OO ' 1.000E+OO 1 • FGWIR 

R198 1 Wet weight crop yield for Non-Leafy (kg/11 .. 2) 
R19B •· Wet weight crop yield for Leafy Ckg/11 .. 2) 
R198 1 Wet weight crop yield for Fodder (lcg/11••21 
R19B ' Growing Susan ·tor Non-Leafy (yearl) 
R19B ' Growing Se• aon for Leafy · (years) 
R198 ' Growing Senon for . Fodder (years) 
R19B ' Translocatfon Factor for Non-Leafy 
R19B 1 Tr•nslocatfon Factor for Leafy 
R19B ' Translocation Factor for Fodder 
R19B ' Dry Foliar Interception Fraction for Non-Leafy 
R19B I Dry Foliar Interception Fraction for Leafy 
R19B I Dry Foliar Interception Fraction for Fodder 
R19S ' Wet Foliar Interception Fraction for Non-Leafy 
R19S I Wet Foliar Interception Fraction for Leafy 
R19S • Wet Foliar Interception Fraction for Fodder 
R19B ' Weathering Removal Constant for Vegetation 

C14 • C-12 concentration in water (g/Clll"*3) 
C14 I C-12 concentration ;n contaminated soil (g/g) 
C14 J Fraction of vegetation carbon fr011 soil 
C14 1 Fraction of vegetat;on carbon fran air 
C14 ' C-14 evasion layer thickneoa in soil (Ill 
C14 1 c-14 evasion flux rate fr011 sofl (1/sec) 
C14 ' C·12 evasion flux rate froa soil (1/sec) 
C14 I Fraction of grain In beef cattle feed 
C14 J Fraction of grain in milk cow feed 

' 7.000E·01 ' 7.000E·01 ' 
' 1 .500E+OO ' 1 .SOOE+OO ' 
' 1.100E+DO' 1.100E+OO' 
I 1.700£·01 1 1,700E·01 J 

' 2.500E·01 1 2 . 500E·01 1 

1 8.000E·02 1 8.000E·02 ' 
I 1.000E•01 J 1.00QE•01 J 

' 1. OOOE+OO ' 1 .OOOE+OO ' 
1 1. OOOE+OO I 1.000E+OO I 

• 2.5ooe-01 , 2.sooe-01 • 
• 2.5ooe-01 • 2.sooe-01 , 
1 2.500E·D1 1 2.500£·01 1 

• 2.5ooe-01 • 2. 5ooe-01 • 
' 2. 500E·01 ' 2.500E·01 ' 
' 2.500£·01 1 2.500E·01 ' 
' 2.000E+01 ' 2.000E+01 ' 

' not used 1 2.000E-05 ' 
1 not used ' 3.000E-02 ' 
' not used • 2.000E·02 • 
1 not uaed ' 9.800E·01 ' 
1 not used 3.000E-01 ' 
I not used 7.000E-07 ' 
' not used ' 1 . DOOE-10 1 

' not used ' 8.DODE-01 1 

' not used 1 2.000E·01 J 

STOR ' 
STOR ' 
STOR I 

STOR I 

STOR I 

STOR ' 
SlOR ' 
STOR ' 
STOii ' 
STOii ' 

Storage ti•• of contuinated foodstuffs (days): 1 

Fruits, non-leafy vegetables, and grain ' 1.400E+01 • 1.400E+01 • 
Leafy vegetables • 1 .OOOE+OO • 1 .OOOE+OO • 
Milk ' 1 .OOOE+OD ' 1 ,OOOE+OO ' 
Meat and poultry ' 2.000E+01 ' 2.000E+01 • 
F !sh ' 7. OOOE+OO ' 7. OOOE +00 ' 
Crustacea and mollusks ' 7.000E+OO ' 7.000E+OO • 
well water ' 1. OOOE+OO 1 1. OOOE+OO • 
Surface water ' 1 .OOOE+OO ' 1 .OOOE+OO • 
Livestock fodder 1 4.500E+D1 • 4 . 500E+01 1 

R021 ' Thickness of building foundation (ml 
R021 ' Bulk density of building foundation (g/cm**3) 
R021 ' Total porosity of the cover 11aterhl 
R021 ' Total porosity of the building fot.ndation 

' not used 1 1 .500E·01 ' 
' not used ' 2 .400E+OO 1 

' not used ' 4.000E·01 • 
' not used ' 1 . OOOE·01 1 

8-40 

' YVC1) 
1 YV(2) 
1 YV(3) 
' TE(!) 
' TE(2) 
' TE(3) 
' T!V(1l 
' T!V(2) 
I T!V(3) 
' RDRY(1) 
' RDRY(2) 
' RDRY(3) 
' RIIET(1) 
' RWET(2) 
• RWETC3) 
I WLAM 

' C12WTR 
1 C12CZ 
I CSOIL 
' CAIR 
I DMC 
I EVSN 
' REVSN 
I AVFG4 
' AVFG5 

' STOR T(1) 
' STOR-TC2) 
1 STOR-T(3) 
' STOR-T(4) 
' STOR-TC5) 
' STOR-T(6) 
' STOR-T(7) 
1 STOR-T(8) 
1 STOR=T(9) 

' FLOOR1 
' OENSFL 
' TPCV 
I TPFL 
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ATTACHMENT 2 

1RESRAD, Version 6 . 4 T« Li11 i t = 180 days 08/27/2009 14:40 Page 7 
s1.11111ary : Calculation of Dose tor 118-DR-1 Statistical Saff'9IH 
Fi le C: \RESRAD_FAMILY\RESRAD\ 118- DR- l_STATISTI CAL_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Site-SpecHic Parmneter Sumiary (continued) 
o ' User ' ' Used by RESRAD • Parameter 
Nenu • Parameter Input • Default 1 (If different fr011 user input) • Name 
.UUJ..Ul.UJ.l.U.U.U.UllWWW.U.U.UJ..UJ.UJ.UUW.UXlWil.U.UX.U.UAAUWl.UU.UU.UillU.U.UUll.UlllllW.U.UW.UX.U.U.UJ.XXl 
R021 1 Volunetrlc water content of the cover material ' not used • 5 . DOOE-02 • ' PH20CV 
R021 1 Volumetric water content of the foLWldation ' not used 1 3.000E-02 1 ' PH20Fl 
R021 ' Diffusion coefficient for radon gas (111/sec): 
R021 ' in cover material 
RD21 • in foin:l.ation material 
R021 1 ;n contaminated zone soH 
R021 1 Radon vertical dimension of mixing (m) 
R021 ' Average building air exchange rate Cl/hr) 
R021 • Height of the building (roo11) (m) 
R021 1 Building interior area factor 
R021 • Bull ding depth be low ground surface (m) 
R021 ' En,anating power of Rn-222 gas 
R021 1 En,anating power of Rn-220 gas 

, not used 
1 not used 
• not used 
' not used 
1 not used 
1 not used 
1 not used 
s not uaed 
1 not used 
1 not used 

1 2.000E-06 1 

' 3.000E-07 ' 
' 2.000E-06 • 
' 2.000E+OO ' 
' 5 .000E-01 ' 
1 2 .SOOE+OO • 
I O. OOOE+OO ' 
I - , .OOOE+OO J 

1 2.SOOE-01 1 

' 1 .SOOE-01 ' 

I DIFCV 
' DIFFL 
I DIFCZ 
' HMIX 
I REXG 
' HRM 
' FAI 
1 DMFL 
' EMANA(1) 
1 EMANA(2) 

Till • Nlffl>ltr of graphical ti11e points 32 • NPTS 
Till ' Maxiwun nurber of integration points for dose 1 ' LYMAX 
Till • Maxiwun nurber of integration point• for risk 5 1 KYMAX 
I I I 1111111 I 11111 If 11f11111111111111111111111111111111 1111f11111 ff Ii 1111 Iii 111 ff Ill 111 f f I If If ff ff iii i I ii 1111 ff If I Ill f If f If If If If I 

S1111Mry of Pathway Select ions 

Pathway User Selection 
XUA.UXWXUX.U.UWAW.UXUAliUUUliJ.UUWXUJ. 

1 -· external ganma active 
2 -- inhalation (w/o radon)' active 
3 -- plant Ingestion act i ve 
4 -- meat i ngestion active 
5 -- milk ingestion active 
6 •• aquatic foods active 
7 - - dr i nking water active 
8 -- soil ingestion act;ve 
9 • • radon suppressed 
Find peak pathway doses suppressed 

If If 11111 f 1111 f If I If ff 111111 IIII 11111111 i I !Ill 111 Ii 
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0 

sum,ary : Calculation of Dose for 118·DR·1 Statistical Saaples 
File : C:\RESRAD_FA'IILY\RESRAD\ 118·DR·1_STATISTICAL_DOSE.RAD 

Cont .. inated Zone Dimensions 
UUDUAl.UllUiillAWWU 

Area: 643. 00 square meter, 
Thicknes•: 3.00 Miers 

Cover Depth: 0.00 Nters 

Initial Soll Concentrations, pet /g 
WlllllAUllll.UUl.UWlAlllllll 

Co-60 3.100E·01 
Cs•137 S .6SOE·02 
Ni ·63 1. 100E+02 

Total Dose TDOSE(t), mrem/yr 
Baile Radiation Dose lflRft • 1 .SOOE+01 mrffl/yr 

Total Hixtura Sun M(t) = Fraction of Basic Dose Limit Received at Time (t) 
llUllllllUWUUllllllllWliillAiilliillliil.lUlAUWXlllllllllllllllllll 

t (years>: O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 
TDOSE(t): 3.294E+OO 2.914E+OO 2.289E+OO 1.031E+OO 2.221E·01 7.22DE·02 1.293E·02 S.560E·OS 

M(t): 2.196E·01 1 .943E·D1 1 .526E·01 6.SnE-02 1 .481E·02 4.813E·03 8.622E·04 3. 707E·06 
OHaxtnn TDOSE(t): 3.294E+OO mrffl/yr at t = O.OOOE+OO yaars 
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1RESRAO, Version 6.4 T« Li11tt c 180 days 08/27/2009 14:40 Page 9 
s..muiry : Calculation of Dose for 118·DR·1 Stathtfcal S&111ple1 
File : C: \RESRAD_FAMIL Y\RESRAD\ 118·DR· 1_STATI STICAL_DOS'E.RAD 

Total Dose Contribut i ons TDOSE(l,p,t) for lndfviwal Radionuclide• (i) ard Pathways (p) 
As mrem/yr and Fraction of Total Dose At t ~ O. OOOE+OO years 

0 
0 Ground 

Radio· UUUlIDlWlA 
Nuclide mre,n/yr fract. 
UWU A.UUlUl Xlllil 
Co·60 3.016E+OO 0. 9157 
Cs-137 1. 149E·01 0.0349 
Ni ·63 O.OOOE+OO 0.0000 
1111111 111111111 111111 

.Total 3.131E+00 0.9506 
0 

llat•r Independent Pathways <IMalation excludes radon) 
Inhalation Radon Plant Meat 

lUlUUW.UW. llUUU.UXUW llUllUlllIDU llllUUUUUU 
11rem/yr fract. rnremtyr tract. 11rem/yr fract. mrem/yr fract. 

lUUllll UAUX uuuxu uxw uuu:(U nun XUllllll WW 
2.056E·06 0.0000 O.OOOE+OO O.OOOD 2.417E·02 0.0073 1.147E·03 0.0003 
5.457E·08 0.0000 O.OOOE+00 0.0000 4.D94E· 03 0.0012 3.159E·04 0.0001 
2.095E·05 0.0000 O.OOOE+00 0.0000 1 .150E·01 0.0349 1 .433E-03 0.0004 
1!1111111 111111 111111111 111111 111111111 111111 111111111 lffi!f 
2.306E·D5 0.0000 O.OOOE+OO 0.0000 1. 433E·01 0. 0435 2.895E·03 0 . 0009 

Milk 
xuwnuuuu 
11rt:tt./yr fr act. 

Ulllllll Xlllll 
2.627E-04 0.0001 
1.962E-04 0.0001 
1 .326E-02 0.0040 
lliffilll 111111 
1.372E·02 0.0042 

Total Dooe Contri butions TDOSE(i,p,t) for lndivicial Radionuclideo (I) and Pathways (p) 
A• 11rem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

O Water Dependent Pathwaya 
O llater Fi sh Radon Pl ant Meat 
Radio· UUUUUlWU UlUXXWUUU uu:uw.u.o.m lUUXXUXUlXU AAXlllAXWllW 
Nuclide mrem/yr fract. mremtyr f ract. mrem/yr fract. mrem/yr fract. 
uuxxx UllUUl All.l.U AA:OllW lllXXl u;ouw llXW lllUUll Wlll 
Co- 60 0.000E+OO 0.0000 O.OOOE•00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 o . OOOE+OO 0.0000 O.OOOE•OO 0.0000 D.OOOE+OO 0.0000 O. OOOE+OO 0. 0000 
Ni-63 O.OOOE+OO D.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£• 00 0.0000 
iilllll 111111111 111111 1!1111111 llllff 111!11111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

D"S'-'11 of all water independent ard dependent p,,thwaya. 

mrOf11/yr fract. 
AUUUU .UlW 
0. OOOE+OO O. 0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
lllilllll 111111 
0.000E+OO 0.0000 

Milk 
UWXWUlllll 
11rOlll/yr fract. 

lUllllU XlWl 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O. OOOE+OO 0.0000 

Soil 
llJIWllWWU 
mrem/yr fract . 

llUU:Ul llllll 
3.131E·04 0.0001 
1 .061E·04 0.0000 
2.3a3E·03 0.0007 
111111111 illllf 
z.eo3E-03 0.0009 

All Pathways* 
llUllUUUUll 
mretl/yr tract. 

ll.UUXlA uun 
3.042E+OO 0.9236 
1 .196E-01 0.0361 
1 .321£-01 0.0401 
llflllllf lflfff 
3.294E+OO 1.0000 
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1RESRAD , versfcn 6.4 T« Limit • 180 days 08/27/2009 14:40 Page 10 
sunnery : Calculation of Dose for 118·DR·1 Statfstfcal Saa.,lea 
Ff le C:\RESRAD_FNII L Y\RESRAD\ 118·DR· 1_STATIST ICAL_DOSE .RAD 

Total Dose Contributions TDOSE(i ,P, t) for lndfvful Radio,u:l ides (I) and Pathways (p) 
A• r,,rfl(/1/yr and Fract ion of Total Dose At t = 1.000E+OO years 

0 
0 Grou,d 
Radio· Ull.UXUllUW 
Nuclide rorf!!lll/yr fract. 
XMUU XUWUA llWX 
Co·60 2.644E+OO 0.9072 
Cs-137 1 .122E·01 O.D385 
Ni-63 O.DDOE+OO 0.0000 
1111111 111111111 111111 
Total 2. 7S6E+OO 0.9457 

0 

\later !rdependent PathllayS (Inhalation excludes radon) 
Inhalation Radon Plant Pleat 

wnnuwuu xxnwnnnnx XUUUUXllUU MMUUXXXXUU 
mrN1/yr f ract. 11r"1/yr fr act. mre,n/yr fr act. arell/yr fract. 

XXllXWAX .UXXU WXWU XWU WUU.U WUX UUUUX WW 
1 .802E·06 0.0000 O.OOOE+OO 0.0000 2.119E·OZ 0.0073 1.005E·03 0.0003 
5. 331E·08 0.0000 O.OOOE+OO 0.0000 4.000E·Ol 0.0014 3.086E·04 0.0001 
2.079E·05 0.0000 0.000£+00 0.0000 1 .141E·01 0.0392 1 .422E·Ol 0.0005 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
2.264E·05 0 . 0000 O.OOOE+OO 0.0000 1.393E·01 0.0478 2.735E·Ol 0.0009 

MIik 
UUUA.UAUUU 
a,r8fll/yr tract. 

uuuxu xwu 
2.303E·D4 0.0001 
1.917E·D4 0.0001 
1.316E·02 0.0045 
111111111 111111 
1.358£· 02 0.0047 

Total DoH Contributions TOOSE(i,p,t) for lndfvfcklel Radforo::lide1 (I) and Pathways (p) 
As 111ret11yr and Fraction of Total Dou At t • 1 .OOOE+OO years 

0 \later Oopendent Pathways 
0 \later Fish Radon Plant Meat 
Radio· .uxxuxxxxuuu U.UUWA.UXUA UMUWWAUX uwwnuxxu uuw.uwuu 
Nuclide rore!l/yr tract. r,re,a/yr fract. nrem/yr tract. rr,re,a/yr tract. 
XXlWA XWWJ.ll UUAX UAUXlll .UUU UXUXW UUll WXUW WW 
Co·60 0.000E+-00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.DDOE+OO 0. 0000 
Cs-137 O.OOOE+-00 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
Nf · 63 0.000E+-00 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 llflll 111111111 111111 111111111 111111 111111111 111111 
Total O. OOOE+-00 0.0000 O.DOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O*SUI of all water independent and dependent pathways. 

llrell/yr fract. 
UUUXU lUUX 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
11111 1111 I Ill II 
O.DOOE+OO 0.0000 

MIik 
UUlUUXUUll 

mrem/yr fract. 
xuuuu xwu 
0.000£+00 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
uuxwuxuxu 

mrefft/yr fract. 
UWWA XXAAU 
2. 745E·D4 0.0001 
1 .036E·D4 0.0000 
2.365E·03 0.0008 
111111111 111111 
2. 743E- 03 0.0009 

Al I Pathways* 
AUAUUOUXUX 
N"MVY• feact. 

WUWA UUU 
2.666E+OO 0.9149 
1. 168£·01 0.0401 
1.311E·01 0.0450 
111111111 111111 
2.914E+-00 1.0000 
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Sllfflllry : Calculation of Dose for 118·DR·1 Stat i sHcal Samplea 
FI le C: \RESRAD _FAIIILY\RESRAD\ 118· DR·1_STATI STICAL_DOSE.RAD 

Total Dose Contd but Ions TOOSE( I ,p, t) for Individual Radionucl Ides (f) and Pathways (p) 
As mrem/yr ard Fr•ct i on of Total Dose At t : 3.000E+OO year• 

0 
0 Growid 
Radio· U.l.Ull.O,.lUllll 
Nuclide rareffl/yr fract. 
lllllll llllllU.l llWl 
Co·60 2. 031E+OO 0.8873 
Ca-137 1.071E· 01 0.0468 
Ni ·63 O.OOOE+OO 0.0000 
lflllll 111111111 flfllf 
Total 2 . 138E+OO 0.9341 

0 

\later Independent Pathways (lrt,alation uclude1 radon) 
lrlialatlon Radon Plart MHt 

.UllllUll.llXAW .lllllU.U.UUlll .UUlllXllllllll llllWlllllUU 
wffl/yr fract. rnrea/yr fract. rareffl/yr fract. mrenv'yr fract. 

lllllllll lllW wuuu Xlllll uuwu llllU uumu llllll 
1.384E·06 0.0000 0.000£+00 0.0000 1.628E·02 0.0071 7.721E·04 0.0003 
5.087E·08 0.0000 O. OOOE+OO 0.0000 3.816E·03 0.0017 2.944E·04 0.0001 
2.047E·05 0.0000 O.OOOE+OO 0.0000 1 .123E·01 0.0491 1 .400E·03 0.0006 
lflllllfl lfl111 llflllfll 111!11 111111111 fllfff 1lf111111 111111 
2.190E·05 0.0000 O.OOOE+OO 0.0000 1. l24E·01 0.0579 2.466E· 03 0 . 0011 

Milk 
lWAlllWWll 
•rffl/yr fr act. 

XWllUl llllU 
1.769£·04 0. 0001 
1.829£-04 0.0001 
1.296E·02 0.0057 
111111111 111111 
1 .332E·02 0 . 0058 

Total Dose Contr ib.Jtions TDOSE(f,p,t) for Individual Radfonuclides (i) and Pathways (p) 
Al mr!ffl/yr ard Fraction of Total 001a At t • 3.000E+OO yeara 

O \later Dependent Pathways 
O \later Fish Radon Plant 

Radio· iUllllllllllWl lllllllWllliW lllllllillAlllU .lllUU)(llll)llll 
Nuclide ,,..etfl/yr fract. llll"M/yr fract. n,ren/yr fract . n,r-,/yr tract. 
lllllll UllWll Ullll lllllllll lllW lllllllllll lllllll WAAUU UllU 
Co-60 D.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 
cs - 137 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 
Ni ·63 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
1111111 111111111 !11111 111111111 111111 1!1111111 ffflll fllllflfl 111!11 
Total O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 0.000E+OO 0.0000 O.OOOE• OO 0.0000 

O*S<111 of all water i ndependent and dependent pathways. 

Meat 
UlllllllU.lillU 
11rlll/yr fract. 

UlUIWUUU 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
0.000£+00 0.0000 
lllllflll lllfll 
0.000£+00 0.0000 

Milk 
llllWAUUWl 
mre,-tyr fract. 

WllWA UWA 
D.OOOE+OO D.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO D.0000 
111111111 111111 
D. OOOE+OO O. 0000 

Soll 
lAWllllUlWl 
mreftl/yr fract. 

UWUU llllll 
2.108E·04 0.0001 
9.888E·05 0.0000 
2.328E·Ol 0.0010 
11111111! lllfff 
2.638E·Ol 0. 0012 

All Pathways* 
llllllUAWUU 

mre,a/yr fract. 
llllUlll llllll 
2.048E+OO 0.8949 
1.115E•01 0. 0487 
1.290E·01 0.0564 
111111!!1 1111lf 
2.289£+00 1 .0000 
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1RESRAD, Version 6.4 Tc limit • 1110 days 08/27/2009 14:40 Page 12 
s..,...ry : Calculation of Dose for 118·DR·1 Statistical Samples 
Fl le C:\RESRAD_FANI L Y\RESRAD\ 118·DR·1_STATISTI CAL_DOSE.RAD 

Total Dose Contributions TD0SE( f ,p, t) for lndivi ciJal Redionucl idea Ci) and Pathways 
A• nrervyr •nd Fr•ction of Total Dose At t • 1.000£+01 years 

(p) 

0 
O Grou:-d 

Rad! o· J..UUU.UllillU 
Nucl Ide ,refl/yr tract. 
ll.UUU llW.llll llWA 
Co·60 8.071E·01 0 , 7830 
Cs·137 9.086E·02 0.0881 
Ni·63 0.000E+OO 0.0000 
1111111 111111111 111111 
Tot• l ll.979E·01 0. 8711 

0 

Water Ir-dependent Pathw.ys (lmalat i on exc ludes radon) 
Jm1latfon Radon Plant Meat 

lllll.UUWlW .UUllllllW.Ul lllllWllllllll lllllllllllWU 
.,,,-e,nfyr tract, nres,/yr tract. .-f:11/yr tract. 11rern/yr tract. 

Wllllll llA.l.U A.Ullllll Willi lllllWX llllU .lllllllll UWl 
5.501E·07 0.0000 0.000E+OO 0.0000 6.468E·03 0. 0063 3.068E·04 0 . 0003 
4,317E·08 0.0000 0.000E+OO 0.0000 3,239E·D3 0.0031 2.499E·04 0.0002 
1 .93aE·05 0 . 0000 O.OOOE+OO 0.0000 1.064E·01 0.1032 1.326E·03 0.0013 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
1.998E·05 0,0000 O.OOOE+OO 0.0000 1.161E·01 0.1126 1.882£·03 0.0018 

Hilk 
llllllll.ullllll 
rorem/yr fract . 

llWlW Will 
7.031E·05 0.0001" 
1.552E·04 0 . 0002 
1. 227E·02 0,0119 
111111111 111111 
1 .250E,02 0.0121 

Total Dose Contributlan& TDOSE(l,p,t) for lndlvicuil Radioruclidea Ci) and Pathways (p) 
As mre!l/yr and Fraction of Total Dose At t c 1 .000E+01 yeera 

0 Water Dependent Pathw•ys 
0 Water Fhh Radon Plant Meat Milk 
Radio· UUllllllll.UU Ulllllllll.Ulll lllllUiUUUUll lWUXllWXlll lllllW.lWllll Jl.lW:UUUWU 
Nuclide w-em/yr fract. ,.,..,yr fract. IN"ffl/yr fract. IN'fflt/yr fr1ct. 
lllllll Allllllll llWJI llW.lW llllUl llUlllllll WUJI lUlWU JJIUU 
Co·60 O.OOOE+OO D.0000 O.OOOE+OO 0.0000 O.OOOE+00 0.0000 0.000E• OO 0.0000 
Cs- 137 0,000E+OO 0.0000 O. OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE• OO 0.0000 
Nl·63 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

o•sun of all wqter independent and dependent pathw•y•• 

noreatyr fr1ct. 
lWlWlllllll 
O.OOOE+OO 0.0000 

-0.000E+OO 0.0000 
0.000E+OO 0.0000 
111111111 111111 
0.000E+OO 0.0000 

,.,.e,n/yr fract. 
lllll.Ull WW 
O.OOOE+OO 0,0000 
O. OOOE+OO 0.0000 
O. OOOE+OO 0.0000 
111111111 111111 
0.000[+00 0.0000 

Soil 
ll.lWlUlllllU 
11re,n/yr tract. 

WWW llll.lA 
8. 379E·05 0.0001 
8.392E·05 0.0001 
2.205E·03 0.0021 
111111111 111111 
2. 373E·03 0.0023 

All Pathways* 
WWWlllllll 
11reovyr tract. 

lUllllll J.WU 
8.140E·01 0.7897 
9.459E·02 0. 09111 
1.222E·01 0.1186 
111111111 111111 
1.031E• OO 1 ,0000 
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CVP-2009-00010 
Rev. 1 

ATTACHMENT2 

1RESRAO, Version 6 . 4 T• Limit = 180 days 08/27/2009 14:40 Page 13 
Sumary : Calculation of Dose for 118-DR·l Statistical Sall'ples 
Ff le C: \RESRAO_FAMI LY\RESRAD\ 118· 0R· 1_STATISTICAL_DOSE .RAD 

0 

Total Dose Contributions TOOSE(i,p,t) for Jndivi dJal RadfonJClides (f) and Pathways (p) 
As rrv-em/yr and Fraction of Total Dose At t • 3.000E+01 years 

\later Independent Pathways (Inhalation excludes radon) 
0 Grolnd Inhalation Radon Pl ant Meat Milk Soil 
Radio- ilWWlliWiUlll 
Nuc I I de rwrt!ll\/yr f ract. 
UW.U WUlllJ. Ullllll 
Co-60 5 .778E·02 0.2602 
Cs-137 5.686E·02 0.2560 
Ni-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1. 146E·01 0.5162 

WUlUWlllll.l WWlAA.UUllll AAAXXUUW.Alll UlllllWlllW UliWlllUlllU l~ll 

o 

nrem/yr fract . rnren/yr fract. rarffl/yr fract. mre,n/yr fract. 
llllllUl Ullll UUUUl Wllll lllUWl Wllll llWlllW Ullll 
3.938E·08 0.0000 O.OOOE+OO 0.0000 4.631E·04 0.0021 2.197E·05 0.0001 
2. 102e-08 0.0000 o. oooe+oo 0. 0000 2.02n-03 0.0091 1 .564e-04 0.0001 
1.659E-o5 0.0001 o.oooe+oo 0. 0000 9.1on-02 0.4101 1.135E-03 0.0051 
111111111 liilll ilillllll 111111 111111111 111111 111111111 111111 
1.666E·05 0 . 0001 O.OOOE+OO 0.0000 9.356E·02 0. 4213 .1.313E·03 0.0059 

mrem/yr fract . 
lllllllll lllW 
5 .034E·06 0.0000 
9 . 713E·05 0 . 0004 
1. 051E·02 0 . 0473 
111111111 111111 
1 . 061E·02 0.0478 

Total Dose Contributions TOOSE(l,p,t) for lndfvid.Jal R•dforu:l ides (i) and Pat hways (p) 
As rnrenvyr and Fract i on of Total Dose At t = 3 .000E+01 years 

mrem/yr fract. 
llllllUU lWAl 
5.999E-06 0.0000 
5.252E·05 0.0002 
1.888E-03 0.0085 
111111111 111111 
1.946E·03 0.0088 

0 Water Dependent Pathways 
0 Water Fi sh Radon Plant Meat Milk 

lllllAAUiillllill 
All Pathways• 

llllllllWllUllllil Radi o- iilllUlllllllW UilUUllUllllll llllllll!Wllllllll llllllllllUlllU lllllllllll.llllll 
Nucl Ide 11rem/yr fract. •rrem/yr fract. n-en/yr fract. rarem,lyr fract. 
UllUll llUlll.lll U.Ull llllllllll llilllll lllllWlil UlW lllUllU UllU 
Co-60 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 
cs-137 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE-tOO 0.0000 
Ni · 63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 fllllllll llflll 111111111 111111 111111111 111111 
Total O.OOOE+OO 0 . 0000 O. ODOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 

o•s<111 of • l I water independent and dependent pathways. 
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nrem/yr f ract. 
lWlllll lUlll 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0 . 0000 
111111111 111111 
0. 0001:+00 0.0000 

mre,,./yr fract. 
UlUXXU lllllll 
O.OOOE+OO O .0000 
O. OOOE+OO O .0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

mrem/yr f rac t. 
lUWW llilll 
5.82Be·02 0. 2624 
5.919E·02 0.2665 
1.046E-01 0.4711 
111111111 111111 
2.221E·01 1. 0000 
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0 

Surnery : Calculation of Dose for 118-DR-1 Statistical S~lH 
Fi le C:\RESIIAD_FAMI LT\RESRAO\ 118·DR·1_STATISTICAL_DOSE.RAD 

Total Oose Contributfa,a TDOSE( I ,p, t) for lrdividual Radionuc:lides (I) and Pathway, Cpl 
As 11reintyr and Fraction of Total Dose At t = 1 .OOOE+02 years 

\later lrdependent Pathway, (Inhalation excludes radon) 
0 Grotrd Inhalation Radon Plant Heat Milk Soll 
Radio· llUUUWUlll 
Nuclide nremtyr tract. 
UUW llWUll Will 
Co-60 5.675E·06 0.0001 
cs-137 1 .102e-02 o.1527 
Ni•63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1.103E·02 0.152! 

0 

llUlUU.llll.UU lUIUiiUU:UW WWAWWW UUUUWWU ll1llllllUUUl UWJWlllllll 
mrwyr fract. 11ran/yr fract. 11r-.,yr tract. flt'Ofl/yr tract, 

n.lllllll UWll ll.WllA.I. lllW lUUWl WW lllllll1l Al.UM 
3.1168E·12 0.0000 O.OOOE+OO 0,0000 4.5431:-03 0.0000 2.158E-09 0.0000 
5.238E·09 0.0000 O.OOOE+OO 0.0000 3.929E·04 0.0054 3 . 032E·05 0.0004 
9.630£· 06 0.0001 0. 000£+00 0.0000 5.2115E·OZ 0,7321 6.585E·04 0.0091' 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
9.635E·06 0.0001 O.OOOE+OO 0.0000 5.325E·OZ 0.7375 6,888E· 04 0,0095 

llll'ffl/Yr fract. 
uuwuww 
4.944E·10 0.0000 
1.883E·05 0.0003 
6. 097E-03 0 .0845 
111111111 111111 
6.116E·03 0.0847 

Total Dose Contribution, TDOSE( t,p, t) for lrdfvtdual Radlonucl Idea (i) and Pathways Cpl 
As ,,..-,yr and Fraction of Total Dose At t • 1 . OOOE+OZ years 

0 llater Dependent Pathways 

.,..,n/yr fract. 
UlWlU UllU 
5.892E·10 0.0000 
1.018E·05 0.0001 
1.096E·03 0.0152 
111111111 llllll 
1 .106E·03 0.0153 

0 llater Fish Radon Plant Meat Milk All Pathways• 
Radio· lllliUUJ.UllAU WUMUWllU Ul.lW.UWllU UUUllllWW llllllllllWW UlUlllillillW ll.UXX.UiillllUU 
Nuclide rrrem/yr fract. rnr..Vyr fract. 111reo,/yr fract. ..-..,yr fract. 
ll1Ull UUUUll UllU UWUU llUU ~ llUU UlllllW WW 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+00 ·0.0000 D.OOOE+OO 0.0000 
Cs•137 O.OOOE• OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 
Nt ·63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 fllfll 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 D.OOOE+OO 0.0000 

O*SUII of all water Independent and dependent pathways. 
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rlif'tlll/yr fr1ct. 
Wllll1l WW 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

•rem/yr fract. 
UWllll UUlll 
O.OOOE+OO 0.0000 
o. OOOE+OO O .0000 
0. OOOE+OO O .0000 
111111111 111111 
O.OOOE+OO 0.0000 

..-e,rlfyr fract. 
UlllW.lll lllllJ. 
5 . 7241:·06 0.0001 
1 .148E·02 0 . 1589 
6.071E· 02 0 .8410 
111111111 111111 
7.220E·02 1 .0000 
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suamary : Calculation of Dose for 118-DR-1 Stat istical Soq,les 
Ff le : C: \RESRAD_FAMllY\RESRAD\ 118· DR·1_STATISTICAL_DDSE.RAD 

Total Dase Contrit:..Jt i ono TOOSECl,p,t> far lndivlal Radlanuclides (f) and Pathways Cp) 
As rem/yr and Fraction af Total Dose At t ~ 3.000E+02 )ll!ars 

0 Water Independent Pathways (Inhalation excludes radon) 
0 Grou,d Inhalation Radon Plant Heat Nllk 

Rodia· Wlllllllllllll 
Nuclide 11ren,/yr fract. 
llWU WX.lllll llllll 
Ca -60 2.009E-17 0.0000 
Cc-137 1.015£-04 0.0079 
Ni-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1.015E·04 0.0079 

llWWlllUlUl llllllllll.UWlll lWAWUA.UAll llUMlAAUWU llllllUUUWl 

0 

mrffl/yr froct. ,.,...,,yr fract. ..,...,yr fr•ct. 11rn,/yr fract. 
UWU.ll lllllll WllUU llWl Wl.UUl llllll .W.Xlllll llllll 
1 .369E- 23 0.0000 0.000£+00 0.0000 1 .610E·19 0.0000 7.638E·21 0.0000 
4.824E·11 0 . 0000 O.OOOE+OO 0.0000 3.619E·06 0.0003 2.792£-07 0.0000 
2.034E·06 0.0002 0.000£+00 0.0000 1. 117E-02 0.8634 1 .391E·04 0.0108 
11111111 1 111111 111111111 111111 111111111 111111 111111111 111111 
2.0lSE-06 0.0002 O.OOOE+OO 0.0000 1.117E·02 0.8637 1.394E·04 0.0108 

rrrm;yr fract . 
WUllll lllW 
1. 750E-21 0.0000 
1. 734E·07 0.0000 
1 .281!E·03 0.0996 
111111111 111111 
1 .2.88E-03 0.0996 

Total Daae Contrlt:..Jtions TOOSE( l ,p,t) far lndfvlciJal Radlanuclides Ci) and P• thwaya (p) 
As ...-a,Jyr and Fract i on af Total Daae At t s 3.000E+02 years 

O Water Dependent Pathways 
0 Water Fish Radon Plant 

Radio· llllllllllUlW WllllllUllW il.U.IUWliilU WUUUllllW 
Nuclide 11rem/yr fract. mrem/yr fr•ct . rnrea/yr fract . mreatyr fr•ct. 
UUUl lUlWll .UWJ. nuuw llllll llWUU UUll lllUUU llllU 
ca-60 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs- 137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Ni •63 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o.oooe+oo 0. 0000 O.OOOE+OO 0. 0000 

o•SUII af all water lndependont and dependent pathways. 

Heat 
WUUllWWl 
rrre,tt/yr fr•ct. 

lllllllll llWl 
0.OOOE+oo 0.0000 
0. OOOE+oo 0. 0000 
0. OOOE+oo 0. D000 
111111111 111111 
O.OOOE+OO 0.0000 

Milk 
llWlllUUWll 
rnrell/yr fr•ct. 

lWlllll llllll 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
111111111 11!111 
o.oooe+oo 0. 0000 

Sall 
WWllllllllU 
11rl!ffl/yr froct. 

Ulllllll UllU 
2.086E·21 0.0000 
9.377E-08 0.0000 
2.314E-04 0.0179 
111111111 111111 
2.315E·04 0.0179 

All Pathways* 
UlllllAllUllll 
wetll/yr fr•ct. 

UWllll W,lll 
2.026E·17 0.0000 
1.0S7E-04 0.0082 
1 .233E-02 0.9918 
111111111 111111 
1 • 293E ·02 1 • 0000 
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Sulmery : Calculation of Dose for 118•DR-1 Statistical s...,les 
Fi le C:\RESRAO_FAMIL Y\RESRAO\ 118·DR-1_STATISTICAL_OOSE .RAD 

Total Dose Contribution, TDOSE(i,p,tl for Individual l!adioruclides Ci) and Pathways (pl 
As ..,.ffl/yr and Fraction of Total Dose At t ~ 1.000E+03 years 

0 
0 Grouid 
Radio• UUXXUAX.lllUU 
Nucl Ide ,.,.s,/yr fract. 
UllilA UAWAU llllll 
co-60 O.OOOE+OO 0.0000 
Cs-137 7 .613E·12 0.0000 
Nl·63 O.OOOE+OO 0.0000 
1111111 11111111! 111111 
Total 7.613E·12 0.0000 

0 

llater Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Me• t Milk 

UUUlllllUAJ.U UUA.llU.llUllU ll.lllllllUUOl llllllW.UllW lllU.llWWWl 
.,,....,yr fr•ct. IVHl/yr fr•ct. mrwyr fr•ct. mrf!fa/yr fract. 

UUUW AUU.ll AllllAW llAl.ll WAllW l.l.Ull lW.lU.ll llllU 
O, OOOE+ilO 0.0000 0 . 000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
3.617E·18 0.0000 O.OOOE+OO 0.0000 2.714E·13 0.0000 2.D94E·14 0.0000 
8.819E·09 0.0002 0.000E+OO 0.0000 4.840E·OS 0.8705 6.030E·07 0.0108 
llflfllfl llflfl 111111111 111111 111111111 111111 111111111 111111 
8.819E· 09 0.0002 O.OOOE+OO 0.0000 4.84U: · OS 0.8705 6.030E-07 0.0108 

• retllfyr tract . 
UWlU.l UUU 
O.OOOE+<lO 0.0000 
1.300E·14 0.0000 
5.584E·06 0.1004 
111111111 111111 
5 . 584E·06 0.1004 

Total Dose Contributions TDOSECl,p,tl for Individual Radlonuc:l!des (f) and Pathways (p) 
As 11renvyr and Fract i on of Totol Dose At t • 1.0DOE+03 years 

O \later Dependent Pathways 

Soil 
UlllllllllllW 

mrlffl/yr tract. 
UUUW llllll 
0.()(JOE+OO 0.0000 
7.031E·15 0,0000 
1 .003E·06 0.0180 
111111111 111111 
1 .003E·06 0.0180 

0 \later Fiah Radon Plant Meat Hflk All Pathways• 
Radio· lUlllllllllllW UllllUllllUU lAlllllUUlllU lllll.UW.llW.ll lllllllllWWll llW.lll.lllllUll.lll lllllllllllllllll 
Nuclide raremtyr fract. 11rl!ll/yr fract. 11rerrt/yr fr •ct. 11rea/yr fract. 
lll.llU llllUllllU .llUW WW.llll .llllllll UUAUU U.lllll U.llllUU WAU 
co-60 O. OOOE+OO 0.0000 O.OOOE+-00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Ca-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
Ni •63 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0,0000 0.000E+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 

o•sum of all wat•r Independent and dependent path118ys. 

/ 
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mremtyr fract . 
UUlllllllll.lll 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
0,000E+OO 0.0000 

11retl/yr fract . 
llWUU IUll.lll 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 lflflf 
O.OOOE+OO 0.0000 

nr"""yr tract. 
WWWllllU 
O.OOOE+OO 0.0000 
7.925E· 12 0.0000 
5.560£·05 1.00DO 
11lf11111 111111 
5.560E-05 1.0000 
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Sumnary : Calculation of Dose for 118·DR·1 Statistical S"""les 
Fi le C: \RESRAD_ FAMILY\RESIW>\118· Dl· 1_STATISTICAL_DOSE.RA0 

Dose/Source Rat ios s......i over All Pathways 
Parent and Progeny Principal Rldicnucl ide Contributions lrdfcated 

0 Parent Product Thread DSR(j, t) At Ti.., in Years (mrem/yr)/(pCi/g) 
(I) (j) Fraction O.OOOE+OO 1. 000E+-00 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000£+03 

lillllllU .Ulllllllll lllXUllA All.Ullll U.UUW W.UUU AWllW ll.UUW W.Ull.U WlllliU Wlllll.l 
Co-60 Co-60 1 .OOOE+OO 9.1!13E+OO 8.601E+00 6.608E+OO 2.626E+OO 1.SS0!-01 1 .S46E·05 6.537E·17 O.OOOE+OO 

ocs-137+0 Cs-137• 0 1 . 000£+00 2 . 1161:+00 2.067E+OO 1 .97.lE+oO 1.674E+OO 1 .048E+OO 2.031E·01 1 .871E·03 1 .403E• 10 
ONl ·63 NI ·63 1.000E+OO 1.201E·03 1.192E·03 1 .17.lE·Ol 1 .111E·03 9.511E·04 5.520E· 04 1.1661:·04 5.0SSE-07 
llflllllll lfffllllfl flfflflfl llllliffl fllllflll !11111111 11111111! 111111111 111111111 111111111 111111111 
The DSR Includes contributions from associated (half-life 6 180 days) daughters . 

0 
Single Radionuclide Soil Guidelines G(i,t) In pCl/g 

Saale Radiation Dose Linit • 1.500E+01 mrl!ll!{yr 
ONucl ide 

(I) t~ O.OOOE+OO 1 . 000E+OO 3.000E+-00 1 .OOOE+01 3.000E+01 1.000E+02 
lllWl llU.lUU lllUll.U UllUlll AWlU.U lll.lll.lll Wllllll 
Co-60 1 .529E+OO 1.744E+OO 2.270E+-OO 5.713E+OO 7.979E+01 8 . 124E+05 
Cs-137 7. 088E+OO . 7 . 256£+00 7.604E+OO 8.960E+OO 1.432E+o1 7.385E+01 
Ni-63 1.249E+04 1.259E+04 1.279E+04 1 .350E+04 1 .577E+04 2. 718£+04 
!!11111 111111111 !11111111 111111111 111111!11 111111111 fffflllil 
*At specific act i vity l lmft 

0 
suinned Dose/Source Ratios DSR(i,t) in CmresVyr)/(pCi/9) 
and Si1111le Radionucl Ide Soil Guidelines G(I, t) in pCl/g 

at tmln = time of 11lnfnn afngle radionuclide soil guideline 
and at tmax • ti me of max i 11U11 total doce = O. OOOE+OO yea rs 

Olluelide Init i al tmin DSR(l,t11in) G(l,tmln) OSRCl,tmax) G(i, tmax) 
(i) (pCi/g) (ytars) (pCi/g) 

UUXill lUXlllU UlUXllUUllU UWUU lUlUUl 
Co-60 3.100E·01 O.OOOE+OO 9.813E+OO 1.529E+OO 
Cs-137 5.650E·02 O.ODOE•OO 2.116E+OO 7.088E+OO 
Ni ·63 1 .100E+02 0.000E•OO 1.201E·03 1 .249E+04 
1111111 111111111 11!1111111111111 111111111 lflfllfll 

(pCl/g) 
.lllllWl UWWl 
9 . 813E+OO 1.529E+OO 
2.116£+0D 7.088E+OO 
1 . 201E·03 1.249E+04 
1111lf111 flflllllf 

3.000E+02 1.000£+03 
llliWll lXilllW 

*1.132E+15 *1.132E+15 
8.018E+03 1 .069E+11 
1 .286£+05 2.968£+07 
lllllllll 111111111 
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su..ry : Calculation of Dose for 118·DR·1 Statistical S0111ple& 
Fi le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_ST.I.T!STICAL_QOSE .RAD 

Individual Nuclide o·ose SUll!led over Al I Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclfde Parent THF<il DOSE(i,t), IYrs/yr 
(j) (I) t" D.ODOE+OO 1.000E+OO 3.000E+OO 1.DOOE+01 3.DOOE+01 1.000E+02 3.00DE+02 1.000E+Ol 

UUW UUUl WUXW WXlUU UlllWl UXUWli llUUllX UWUll XlWUAX UAXUUX WUllll 
Co-60 Co-60 1.000E+OO 3.042E+OO 2.666E+OO 2.D48e+OO S.140E·01 5.828E·02 s . n4E·06 2.026E·17 O.OOOE+OO 

OCs·l37 Cs-137 1.000E+OO 1.1961:·0I 1.168E·01 1.115E·01 9.459E·02 5.919E·02 1.148E·02 1.057E·D4 7.925E·12 
ONl·63 Nf ·63 1.000E+OO 1.321E·01 1 .311E·01 1 .290E·01 1.2.22E·01 1.046E·01 6,071E·02 1 .283E·02 5.560E·05 

1111111 1111111 IIIUIIII 111111111 111111111 111111111 111111111 11111!111 111111111 111111111 111111111 
THF(f) ls the thread fractfot'I of the parent ruclide. 

Individual Nucl Ide Sol I Concentration 
Parent Nucl I de and Branch Froct I on I rdfcated 

ONuclfde Parent THF(il S(J,tl, pCl/g 
()) <fl t= O.OOOE+OO 1 . 000E+OO 3.00DE+OO t.OOOE+ot 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

UlWll UW.U UXUlW llUWll UWlXU UlllWl UUllW lWUllll llllllW W.U.Ull illW.lill 
co-60 co-60 1.000E+OO 3.100E·01 2.717E·01 2.087E·01 B.295E·02 5.939E·03 5.833E·07 2.065E·1B O.OOOE+OO 

oca-137 ca-137 1.0llOE+OO 5.650E·02 5.519E·D2 5.266E-02 4.470E·02 2.797E·02 5.422£·03 4.994E·05 3.745£·12 
OIU·63 Nf·63 1.000E+OO 1.100£+02 1. 091E+02 t . 075E+02 1.D181:+D2 B.712E+01 5.056E+01 1.06BE+D1 4.6301:·D2 

1111111 1111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 
THF(I) le th• thread fraction of the parent rucl ide. 

ORESCALC.EXE execution time • . 3.57 seconds 
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lntrisk : Calculation of Oose for 116·DR·1 Statistical S1111ples 
Fi le C :\RESRAO_FAMI LY\RESRAO\ 116· DR·1_STATISTICAL_OOSE.RAO 

Table of Contents 
lUUJIUUID.UU 

Part 11 1: Intake Quantities and Heal th Risk Factors 
!! l Iii l I Ill I I II l I I Ill II I Ill I I I II II I II II IIIII IIII fl I 

Cancer Risk Slope Factors •• •••••••••• ••••• ••••• ... •••••• 2 
Risk Slope and ETFG for the GrOUld Pathway • ••• • ••• •• • • • • . 3 
AnloU>t of Intake Quantities end ExcKs Cancer RI sks 

T lnie= O.OOOE+OO • • • • • • • • •• • • • • • • • • . • • • • •• • • • • • • • • • • • 4 
Time• I.OOOE+OO • •• •• • • • ••••• •• • • •••••••••• • •• • • • • • • 6 
Ti mi!= 3.000E+OO ••• •• • • • ••••• ••• • •••••• •• • • ••• •••••• 8 
Timec 1.000E+01 ••••••• . •••••••••••••••••••••••••••• 10 
Tl"""' 3.000E+01 ••• • •• • • • •••• ••• •• ••• •••••• ••• • •• • •• 12 
T ;,,.,,. 1.000E+02 • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • 14 
T1me2 l.OOOE+02 • •• • • • • • • • • • • • • • . • . • • • • • • • • • • • • • • . • • 16 
Time• 1.000E+03 • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 18 
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1RESRAD, Version 6.4 T« Lia,it • 180 days 08/27/2009 14:40 Page 2 
lntrisk Calculation of Dose for 11B·DR-1 Statistical Sanples 
Fl le C:\RESRAD _FAMI LY\RESRAD\11B·DR· 1_STATISTICAL_DOSE .RAD 

Cencer RI sk Slope Factors S1111111,-y Table 
Risk Library: HEAST 2001 Morbl di ty 

O I Ct.lrrent 1 Base I Parameter 
Men.J ' Parameter I Value Casa• Name 

AXUXAWXUUUWWXX.UAUUAUWAUAAll.UUllWU.UUUUXXUUWUXXUXUWWUUUAUAWUUU 
sf·1 • Ground external radiation slope factors, 1/yr per (pCl/g): 1 • • 

Sf·1 ' Co·60 ' 1.24£·05 1 1.24E·05 1 SLPF( 1, 1) 
Sf·1 ' Cs-137-tO ' 2. 55E·06 ' 5.32£·10 ' SLPF( 2, 1) 
Sf·1 1 NI ·63 1 O.OOE+OO ' O.OOE+OO ' SLPF( 3, 1) 

Sf·2 1 Inhalat;on, olope factors, 1/(pCi): 
Sf·2 ' Co·60 I 3.58£- 11 ' 3.5BE·11 ' SLPF( 1,2) 
Sf·2 ' Cs-137-tO J 1.19E·11 J 1. 19E·11 ' SLPFC 2,2) 
Sf·2 ' N1· 63 '5.77E·12 • 5.ne-12 ' SLPF( 3,2) 

Sf-3 ' Food ingestion, slope factors, 1/(pCi): 
Sf•3 ' Co·60 ' 2.23E·11 ' 2. 23E·11 ' SLPF( 1,3) 
Sf-3 ' Cs-137-tO ' 3.74E·11 • 3.74£-11 ' SLPF( 2,3) 
Sf-3 • N1·63 ' 9. 51 E·13 ' 9.51E·13 • SLPF( 3,3) 

Sf-3 , \later ingestion, slope factors, 1/(pCI): 
Sf·3 ' Co·60 J 1.57£-11 J 1.57E·11 ' SLPF( 1,4) 
Sf-3 ' Cs-137+0 ' 3.04E·11 • 3.04E·11 ' SLPF( 2,4) 
Sf•3 1 Ni·63 ' 6. 70E·13 I 6 . 70£•1] ' SLPF( 3,4) 

Sf-3 ' Soil ingestion, slope factors, 1/(pCi): 
Sf-3 ' Co•60 • 4.03E·11 • 4.03E·11 1 SLPF( 1, 5) 
Sf · 3 ' Cs-137+0 1 4.33£·11 1 4.33E·11 1 SLPF( 2,5) 
Sf-3 1 Nl· 63 I 1.79E·12 J 1.79E·12 I SLPF( 3,5) 

II I 111111111111111IIIII111111111111111111111111111 I ff! 1111 I Ii 11111 !Ill! 1111 I 1111II1111 1111111111111111111 I 
•ease Case means Default.Lib w/o Associate Nucli de contributions. 
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lntrisk : Calculation of Dose for 118·DR·1 Statistical Smples 
File : C: \RESRAD_FAMI LY\RESRAD\ 118·DR· 1_STATISTICAL_DOSE .RAD 

Risk Slope and Envirorrnental Transport Factors for the Ground Pathway 
ONu:lide Slope(i)* ETFGC!,t) At Time In Years (di mensionless) 

(i) t= O.DOOE+OO 1.000E+OO 3.000E+OO 1,000E+01 3,000E+D1 1.000E+02 3.000E+OZ 1,000E+03 
lXUXU llUXUU lilXWll UUXUU UAAlUXl lUJWXU XUUUU UilUXU lWUUi XillUUX 
Ba-137m 2.690E·06 5.958E·01 5.958E·01 5.958E·01 5.958E·01 5 .958E·D1 5.958E·01 5.958E·01 5.958E·01 
Co-60 1 .240E·05 5.999E·01 5.999E·01 5.999E· 01 5.999E·01 5.999E-D1 5.999E·01 5,999E•01 5,999E·01 
C1·137 5.320E·10 6.150E·01 6.150E·01 6.15DE·01 6. 150E·D1 6.150E·D1 6.150E·01 6.150E·01 6.150E·01 
Ni-63 D,OOOE+OO O.OOOE+OD O.DOOE+OO O.OODE+OO O.OOOE+OO O.OOOE+DD O.OOOE+OO O.OOOE+OO o.oooe+oo 
1111111 11111111! lllllllil 111111111 111111111 111111111 111111111 111111111 lllllilll iflllllll 

CVP-2009-00010 
Rev. 1 

• - Units are 1/yr per cpe;/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions. 
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FI le C:\RESRAD_FANI L Y\RESRAO\ 118·DR·1_STATISTICALJ>OSE ,RAD 

CVP-2009-00010 
Rev. 1 

Amount of Intake Quantities QINT(l ,p, t) for lndivlctJal RadionJCl ides (;) and Pathways (pl 
As pCl/yr at t• O.OOOE+OO years 

llater Independent Pathways (Inhalation W/o radon) llater Dependent Pathway• 
Radio· lUXJ.llllJI.UlllllWllllWUlWlllW.lllUll.UlllW AlllWWllU.Ullliilllllllllll.UlWW.UlU.UllWl Total 
Nucl Ide lrv,alation Plant Meat Milk Soil llater Fish Plant Heat NI lk Ingestion* 
lllllll JlllUlllll lllUlllll llWlUll lllAllllll l.lllUllll lWWW .UllWW llllllUll WiWlllJI lWUU.U llllllllllll 
Co-60 9.387E·03 8.986E+02 4.263E+D1 9.767E+OO 1 .164E+01 O.DOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 9,626E+02 
Cs-137 1.711E·03 8.189E+01 6.317E+OO 3.924E+OO 2.122E+OO 0.000E+OO 0,000E+OO O.OOOE+OO O.ODOE+OO O.OOOE+OO 9.425E+01 
Nl·63 3.331E+OO 1.993E+05 2,483E+03 2.299E+04 4.131E+D3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 2.289E+05 
1111111 1111111111 1111111111 1111111111 llllilllll 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
* Suo of all Ingestion pathways, i.e. water Independent plant, meat, o,llk, soil 

and water·dapendent water, fish, plant, Mat, •Ilk pathways 
0 

Excess Cancer Riska CNRS(l,p,t) for lndlvldJal Radionuclides Cil and Pathways (p) 
and Fraction of Total Risk at t= O.OOOE+OO years 

0 
0 Ground 
Radio· lUlUUJlllllUU 
Nucl Ide risk fract. 
lllWJ. AJIA.l.lllll UlW 
Co·60 1. 724E·05 0.6829 
Cs-137 1.846E·06 0.0731 
NI ·63 O.OOOE+OO 0.0000 
1111111 !illlllll 111111 
Total 1 .908E·05 0. 7561 

0 

llater Independent Pathways (Inhalation excludes radon) 
Inhalation Plant Meat Hilk 

lllll.llWlllllll WlWlllWW UJIUWJllllllll Ullilllll.llWl 
r isk fract. risk fract. risk fract. risk fract. 

lllillAW .UUU WAU.UX WW AUlWU Xlllll JIJIAlUlll XWU 
2.512E·12 0.0000 1.498E·07 0.0059 7.106E·09 0.0003 1.628E·09 0 . 0001 
4.386E·13 0.0000 6,599E·08 0.0026 5 .091E·09 0.0002 3.162£·09 0.0001 
5.143E·10 0.0000 S.071E·06 0.2009 6.319£·08 0.0025 S.850E·07 0.0232 
!11111111 111111 111111111 111111 111111111 111111 111111111 lllllf 
5.172E·10 0.0000 5.287E·06 0.2095 7 .538E·08 0.0030 S.898E·07 0.0234 

Excitss Cancer Risks CNRS(i,p,t) for lndlvlcklal Radlonuclldes (I) and Pathways (p) 
and Fraction of Total Risk at ta O.OOOE+OO years 

Water Oepitndent Pathway, 

\Jater Fish P.lant Neat Milk 
Radio· lWUlWllJ.W .U.UlWllJ.XllU llllUUUWlU UllWlU.UUU WJlllXJ.lAWMl 
Nucl Ide risk fract. risk fract. risk frect. risk fract. rislc tract. 
WWl XWUlilJI llXW WIJIWll J.Wll UllUW UUll UllWll llllU WlllW UWA 
Co·60 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE-+00 0.0000 O.OOOE+OO 0.0000 
Ni·63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0,000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 !11111111 111111 
Total O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•• sun of water Independent ground, imalatlon, plant, meat, milk, sol l 
and water dependent water, ffsh, plant, meat, milk pathways · 

Soil 
llWJIJIJllJIJ.lllU 

risk fract. 
llllllllll.11 UJllJll 
3.507E·09 0.0001 
1 . 979£-09 0.0001 
1.979E-07 0.0078 
llllfilll 111111 
2.033E·07 0.0081 

All Pathways** 
llilllllllUWU 

risk fract. 
lU.11.UW lWA.i. 
1. 740E-05 0.6894 
1 .922E·06 0.0762 
S.918E·06 0 .2345 
111111111 111111 
2.524E·05 1 .0000 
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0 

lntr i sk : Ca lculation of Dose for 118· DR· 1 Statist i cal Sa~les 
Fl le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_STATISTICAL_OOSE.RAD 

Total Excess Cancer Risk CNRS( i ,p,t)* .. for Initially Existent Radi onuelldes Ci) and Pathways Cp) 
and Fract ion of Total Risk at t • O.OOOE+OO years 

Water Independent Pathways Clrhalatlon excludes radon) 
0 GrO<l'ld lrhalation Raden Plant Meat Milk 

UlXAAJI.UUUm Rad io· UXlUU.O,WllU 
Nuc lide risk fract. 
lllUU UWUll llllll 
Co•60 1 . 724E·05 0 .6829 
cs- 137 1 .846E·06 0. 0731 
Ni ·63 O. OOOE+OO 0.0000 
1111111 illffifll illllf 
Total 1.908£·05 0.7561 

0 

lllXWlXAUl.Ull AMMUXUl.ullll lAUWXllllUU AAUilllUUllU 
ri sk fract. risk tract . risk tract . r i sk fract . 

UlWlll Ullll Wlllllll UUU lWUUl llllll WlUW UUU 
2.512E·12 0 .0000 O.OOOE+OO 0 . 0000 1.498E·07 0.0059 7.106E·09 0.0003 
4.386E·1 3 0.0000 o . oooe+oo 0.0000 6.599E·08 0. 0026 5.091E·09 0.0002 
5. 143E· 10 0.0000 O.OOOE+OO 0. 0000 5. 071E· 06 0. 2009 6 . 319E· 08 0. 0025 
llllffllf l fflll l llfflfll 111111 lllffllll 11111 1 11 1111111 111111 
5. 172E· 10 0.0000 O.OOOE+OO 0 . 0000 5.287E·06 0.2095 7 . 538£ · 08 0 .0030 

risk tract. 
U.Ullllll ll.Ull 
1 .628E·09 0.0001 
3.16ZE·09 0.0001 
5.850E· 07 0.0232 
111111111 111111 
5.898E·07 0.0234 

Total Excess Cancer Risk CNRSCl,p,t).,_ for Initially Existent Radi onuclidea Ci ) and Pathways Cpl 
and Fraction of Total Risk at t• O. OOOE+OO years 

\later Dependent Pathway, 

Yater Fish Radon Plant Meat Milk 
Radi o· UUlllUUUlll UWllXUUllU WUUllWlUl Ul.llllXJIWUU UUUlU.UUUl llllUUUllllU 
Nuel Ide risk fract. risk fract. risk fract. risk f ract . risk fract. risk fract . 
lllllll lllllUU lUlU U.lllllXl UlUl lUWUl Wlll lUUUXl lWll UllllW UXlU UUlnll llUU 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 
Cs-137 O. OOOE+OO O .0000 O. OOOE+OO 0.0000 0. OOOE+OO 0.0000 0 . OOOE+OO O. 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 
Nf · 63 O. OOOE +OO 0.0000 O.OOOE+OO 0 .0000 O.OOOE+OO 0.0000 0. 000£+00 0. 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 
!!111!1 llffffflf 111111 ll!lfffll llfflf lllllfl!I ffflll 111111111 l lfflf llllffllf lffflf lflllflll llffff 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 0 . OOOE+OO O. 0000 

-•cNRSIC i ,P, t) includes contri but i on fr0111 decay daughter radi onucl ides 
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Soil 
lUUlllllllJUl 

rf sk fract . 
lWJIUll l.UXXl 
3.507£ · 09 0.0001 
1. 979E·09 0.0001 
1.979E·07 0. 0073 
111111111 111111 
2.033E·07 0.0081 

4 l l ptthw.ys 
llUUUllUMll 

rlak fract. 
Ulllllll lWU 
1. 740E· 05 0 .6894 
1 . 9ZZ£·06 0. 0762 
5.91IIE · 06 0. 2345 
lfffltfll lfffff 
2.524E·05 1.0000 
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Fl le : C:\RESRAD_fAMILY\RESRAD\118-DR·1_STATISTICAL_DOSE.RAD . 

CVP-2009-00010 
Rev. 1 

Anlol.r,t of Intake Quantities QJNT(l,p,t) for lndiviaJ11l Radioruclldea (i) and Pathways Cpl 
As pCl/yr at t• 1.000E+OO years 

llater- lndepende,,t Pathways (lnh1l1tion w/o radon) llater Dependent Pathways · 
Radio· WAll.U.WU.U..U.WXAlll.U.lllUllW.U.U.UXU.WlWW u.u.u.llllUllllllllllllUlllllllllllll.lll.U.UllllllllliWWUlllll Tot al 
Nuclide lnh1l1tlon Plant Meat Milk Soll llettr fish Plant Meat Hilk Ingestion* 
UU.Ull lilllWW WllWliU llUUWll WWllW llllllllll.U..U llllllllllllW lllllllllll lllllllllUll llllllllllllllU lllllllllliW W.U.Ulllll 
Co-60 8 .227E-03 7 .876E+02 3 . 736E+01 8 .561E+OO 1 .020E+01 O.OOOE+OO O.OOOE+OO O.OOOE-00 O.OOOE+OO O.OOOE+OO 8 .437E • 02 
Cs-137 1 .671E·03 7.999E+01 6.171£+00 3.833E+OO 2.072£+00 O. OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000£+00 9. 207E+o1 
Nl-63 3.305E• OO 1.977E+05 2.464E+03 2 .281E+04 4.099E+o3 O. OOOE-00 O.OOOE+OO O.OOOE+OO 0.000£+00 O.OOOE+OO 2.271E+05 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111lll 1111111111 1111111111 1111111111 
* Sin of all ingestion pathways, i.e. water Independent plant, meat, 111lk, soil 

and water -dependent water, fish, plant, oneat, 11ilk pathways 
0 

Excess Cancer Risks CMRS( I , p,t) for lndivlciial Radlonuclldn Ci) and Pathways (pl 
and fraction of Total Risk at t• 1.000E+OO years 

0 
0 GrOl.nl 
Radio- llllllUlllllllUlllll 
Nucl Ide risk frac:t. 
lUlllllll llllllllllllll lllUU 
Co·60 1.511E-05 0.6569 
cs-137 1.803E·06 0.0784 
Ni-63 D.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1.691E-05 O. 7353 

0 

llatar lndepend-,t Pathways (Inhalation exclu:les radon) 
Inhalation Plant Heat Ni lk 

WlUlllWlllliAll llllllllllllWllllllll llllillllWWlllll lllllllllllllllllllllllll 
risk fr1ct. risk fract. risk fract. risk fract. 

llllllllllllllll lWU llllllUllllll llllWli .lAllllllU llUllll .\UllAAW lllllllllil 
2.202E· 12 0,0000 1.313E-07 0.0057 6.228£-09 0.0003 1.427E-09 0.0001 
4.285E-13 0.0000 6 .446E·08 0.0028 4.973E· 09 0.0002 3.089£·09 0.0001 
5.103E·10 0.0000 5.032E·06 0.218& 6 . 270E·08 0.0027 5.805E·07 0.0252 
111111111 111111 111111111 111111 111111111 111111 111111.111 111111 
5._129E-10 0.0000 5.228E-06 0.2273 7.390E·08 0.0032 5.850£-07 0.0254 

Excess Cancer Risks CNRS(i , p,t) for lrdivid.Jal Radionuclide• Cl) and Pathwaya ( p ) 
and Fraction of Total Risk at t• 1.000E+OO years 

lllter Dependent Pathways 

llltl!I" Fish Plant lleat 
Radio· WiUlllUOiU WlUUWllllllll lllllUWlllWl lllllllllWlllU.lllll 
Nucl Ide risk fract. ri • k fr1ct . rick fract. risk f ract. 
Allllllllll XAllllllllllll lUlllll llllllllllllUll lAllllllll llillliW llllUU Ulllllllllll W.Ull 
Co-60 O.OOOE+OO 0.0000 O.OOOE• OO O .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs•137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E• OO 0.0000 O.OOOE• OO 0.0000 
Ni-63 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
llfffll 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Tot• l 0 .OOOE+OO O. 0000 O.OOOE• OO 0 . 0000 0,000E+OO 0.0000 O.OOOE+OO 0.0000 

•• SUII of wat er independent grOl.nd, inhalation, plant, ••t, milk, soil 
and water dependent water, fish, plant, meat, 11il k pathways 

Milk 
UIUUllllllUlll 

risk fract. 
llllllllllllll llll.U..U 
O.OOOE+oo 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
llllll.U..UllllllllU 

risk tract . 
lllll.lllllU.l llllllW 
3.074E·09 0.0001 
1. 933E·09 0.0001 
1 .963E·07 0 .0085 
1111 11111 111111 
2.013E·07 0.0088 

All Path1e11ystt-
llllllllllllllU.UWl 

risk fr1ct . 
lllllllllllllll Ullllll 
1 .525E-05 0.6630 
1.878E·06 0 . 081 6 
5.872£-06 0.2553 
111111111 111111 
2 .300E·05 1. 0000 
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1RESRAD, Ver•ion 6 .4 T« Limit • 180 day• 08/27/2009 14:40 p- 7 
lntrisk : Calculation of Dose for 118-DR-1 Stat i stical Saq,les 
Fi le C:\RESRAO_FAMlLY\RESRAD\118· DR- 1_STATISTICAL_DOSE.RAD 

Total Excess Cancer Risk CIIRS(i ,p,t) .. • for In i t ia lly Existent Radlonuclides <il and Pathway• (pl 
and Fract ion of Tot• l Risk at t• 1.000E+OO years 

o 
0 Grl>Uld 
Radio· .U.UllAUU.UW 
Nuclide r isk fract. 
Ulllll .Ull.U.UA UWl 
C0-60 1 .511E-05 0 . 6569 
Cs-137 1.B03E-06 0.0784 
Ni-63 O.OOOE+OO 0.0000 
1ll1111 fflllllll 111111 
Total 1 .691E-05 0.7353 

0 

Water Independent Pathway• ( Inha lation excludes radon) 
Inhalation Radon Plant Meat 

U:UlWU.Ullll UllllWllAUll WUUUWlllA llWUlllllU.lll 
risk fract. risk fract. risk fract. risk fract. 

WXUW .UllXX AUXUW UUll lllllllUl llXW llllllllllll llllllll 
2.202E·12 0.0000 O. OOOE+OO 0.0000 1.313E-07 0.0057 6.228E·09 0.0003 
4.285E · 13 0.0000 O.OOOE+oo 0 .0000 6 .446E-08 0.0028 4.973£-09 0.0002 
5.103£·10 0.0000 O.OOOE+OO 0.0000 5.032E·06 0.2188 6.270£·08 0.0027 
lllllllll 111111 111111111 111111 111111111 111111 111111111 111111 
5.129£· 10 0.0000 O. OOOE+OO 0.0000 5.228E·06 0.2273 7.390E·08 0.0032 

Milk 
All.lllWW.l.lll 

r isk fract. 
xuuuuuuu 
1 .427E· 09 0.0001 
3.089£·09 0.0001 
5.805£· 07 0.0252 
111111111 111111 
5.850E·07 0.0254 

Total Exce11 Cancer Rhk CNRS(i,p,t)*** for Initially Existent Radionuclide• (f) and Pathway• (pl 
and Fraction of Total Risk at t• 1 .OOOE+OO years 

Water 
Radio· lllilUAUU.Ull 
Nuc:l i de risk frac:t. 
wxw Ullllllll u.un 
Co·60 O. OOOE+OO 0.0000 
cs-137 O. OOOE+OO 0.0000 
Ni-63 O.OOOE+OO 0.0000 
flllllf ffflfflll 111111 
Tot• l O.OOOE+OO 0 . 0000 

Fish 
uwuuwxxu 

r isk frect. 
UUllili JXUU 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
0. OOOE+OO O • 0000 

Water Oeper,»nt Pathways 

Radon 
UUW.lUUlW 

risk fract. 
llllUlll UUU 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
111111111 111111 
O.OOOE+OO 0 . 0000 

Plant 
AUlUUWUlU 

risk fract. 
.UUAU.ll Ullll 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0. 0000 
111111111 111111 
O.OOOE+OO 0.0000 

•••tNRSl(l,p,t) Include• contr i bution froot decay daughter radionuclide• 

Meat 
UlWlllWWl 

risk fract. 
ll.lllllll .unu 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
111111111 111111 
O. OOOE+00 0.0000 

Milk 
lWllllllllllll 

r isk tract. 
lllllllll UUU 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

soil 
WWWXUllll 

risk fract. 
.O.lilllll Ullllll 
3 . 074E·09 0 . 0001 
1 .933E· 09 0.0001 
1 . 963E·07 0.0085 
111111111 111111 
2 .013E·07 0.0088 

All pethways 
WUUAAll.UW 

risk fract. 
wuuu u.un 
1 .525E·05 0.6630 
1.8781:-06 0.0816 
5.ene-06 o.2553 
111111111 111111 
2. 300E • 05 1. 0000 
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1RESRAD, Version 6.4 T« Li11ft • 18D days Da/27/2009 14:4D Page 8 
Jntrhk : Calculation of Dose for 118-DR-1 Statistical s....,lea 
Fi le : C:\RESRADJAMILY\RESRAD\118-DR-I_STATISTICAL_OOSE.RAD 

Alnl><ilt of Intake Quantities OINT(l ,p,t) for Individual Radlonuclfdes (fl and Pathways Cp) 
Al pCl/yr at t= 3.000E+OO years 

\later Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 
Rad Io- lllA,UAWllU.U.U.XUUlXWW.U.U.Ullllll:ulXW.Ull lll.UUXll.U.U.UWllllll.lllllllUll.UAAU.llll.UWW Total 
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Mflk Ingestion* 
WAW .l.UUUAU AU.UW.U lWU.UU WUUAll UWUUl ll.UUUU WUUAU lllllllUl lllUUUl UllAllll.l WllUAU 
Co-60 6,320E· D3 6.051E+02 2.870E+01 6.577E+OO 7.838E+o0 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 6.482E+02 
Cs-137 1.595E·Ol 7.633E+01 5.889£+00 3.658E+OO 1. 978E+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 8.78SE+01 
Nf-63 3,254E+OO 1 .947E+05 2.426E+03 2.246E+04 . 4,035E+03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 2.236E+05 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 

0 

• 5.., of all ingestion pathways, I.e. water independent plant, Nat, 111 lk, coll 
and water·deperdent water, fiah, plant, ,...,t, milk pathways 

Excess Cancer Risks CNRS(l,p,t) for Individual Radionuclide• (I) and Pathways (p) 
end Fraction of Total Riak at t• 3. 000E+OO years 

\later Independent Pathways (Inhalation excludes radon) 
0 Gra<nd Inhalation Plant lle• t Milk Soil 

UllllUWlllU 

0 

Radio· .U.UllllllAAAW 
Nuclide risk fract. 
Ullllll W.llllUl Will 
Co-60 1.161E·05 0.6017 
ca· 137 , • n1e- 06 0.01192 
Nf ·63 O.OOOE+OO 0.0000 
llltlll 111111111 111111 
Total 1 .333E·05 0.6909 

U.lllXUUlUUl lllll.UlWlllU WllWllllllll lWlllUW.lUA 
risk fract. risk fract. risk fract . risk fract. 

WAlllll XWU lllllllll Alllll .lAUUUl llllll llWllll llllll 
1. 691E·12 0.0000 1.009E· 07 0.0052 4.785E·09 0. 0002 1. 096E·09 0.0001 
4.oaBE-13 0.0000 6. 151E·08 0.0032 4. 745E·09 0.0002 2.947£·09 0.0002 
5.024E·10 0,0000 4.955E·06 0.2569 6.173E·08 0.0032 5.715E·07 0.0296 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
5.045E·10 0.0000 5.117E·06 0.2653 7.126E·08 0.0037 5.756E·07 0.0298 

risk fract. 
UUlllU UUU 
2.361E·09 0 . 0001 
1 .845E·09 0,0001 
1.933E-07 0,0100 
111111111 tlflll 
1.975E·07 0.0102 

Exceu Cancer Rish CNRS(l,p,t) for Individual Radfonuclides (1) and Pathways (pl 
and Fraction of Total Rfsk at t• 3.000E+OO years 

\later Dependent Pathways 

Uater Fish Plant Meat 
Radio· AUAlllllllWU UWlWUlllll lllll.UllWlllll WllWAlllllll 
Nucl Ide risk fract. risk fract. risk fract. risk fract. 
lllllU lUUllll llllAA ;o,liUWA lXAW llUlWA llllll Wllllll Wlll 
Co· 60 0. OOOE+OO O. 0000 O.OOOE+OD 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 o.oooe+oo 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 
Nf ·63 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 IIIHIIII lltlll 111111111 111111 lllltllll 111111 
Total O. OOOE+OD 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0 _.0000 

** SI.II of water independent ground, inhalation, plant, .,.at, 111lk, soil 
and water dependent water, fish, plant, 11eat, milk pathways 

8-60 

Milk All Pathways•• 
AWUAUUMlll AllllAUAUllilA 

risk fract. risk fr act. 
llUlllll llllll Allllllll llllll 
O.OOOE+OO 0.0000 1. ,ne-05 o.6074 
O.OOOE+OO 0.0000 1, 792E·06 D.0929 
0,000E+OO 0.0000 5.782E·06 0.2997 
111111111 111111 lllilllll tttlll 
O.OOOE+OO 0.0000 1 .929E·05 1 .0000 
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0 

lntrisk : Calculation of Dose for 118·DR·1 Statist i cal Saq>les 
Fi le : C:\RESRAD_FAIOLY\RESRAD\118· DR·1 _STATISTICAl_DOSE .RAD 

Total Exceu Cancer Risk CNRS(l,p,t)••• f o r Initially Existent Radlonuclfde1 (I) and Pathways (pl 
and Fraction of Total Riak • t t• 3 . 000E-+00 yeara 

1/ater Independent Pathways (Inhalati on excludes radon) 
0 Grou,cj Inhalation Radon Plant Meat Mi lk 

llillWWXUU 
Soil 

UUl.lllllllUll Rad io· nx.lWili.UUll 
Nuclide risk tract, 
UUUA WlllW UWA 
Co· 60 1 .161E·05 0 .6017 
cs-137 1.n1e -06 0.0892 
Ni -63 O. OOOE+OO 0.0000 
fffllfl 11111!!11 !Ill!! 
Total 1 .333E· 05 0.6909 

0 

UlAll.llllWlll Ulll.lllll.lll.lll llllllWllUUl ll.lllUUUlllll 
· ri 1k tract. risk tract. r t sk f ract . risk tract. 

lUUWl l.ll.lll lilMMAX WW Xllllllll lUA.U ll.lllllU U.lW 
1.691E·12 0.0000 0, 000E• OO 0,0000 1.009£ ·07 0.0052 4.785E·09 0 . 0002 
4,0881:· 13 0,0000 O. OOOE• OO 0 .0000 6.151 E·08 0,0032 4. 745E-09 0.0002 
5 .024E·1 0 0 .0000 O. OOOE• OO 0. 0000 4.9S5E-06 0.2569 6 .173E-08 0 :0032 
fflfffll! 1!1111 11111111! lfllll 111111!1! 111111 fllfflll! !11111 
5.045E·10 0,0000 O, QOOE+OO 0 , 0000 5.117E·06 0.2653 7.1Z6E·08 0 .0037 

risk tract, 
.u.lW.lll UUU 
1.096E·09 0 . 0001 
2.947E·09 0 . 0002 
5.715E·07 0. 0296 
111!1!111 111!11 
5 .756E·07 0. 0298 

r isk tract . 
UUll.lll lUlll 
2,361 E·09 0,0001 
1 . 845E· 09 0 , 0001 
1 .9J3E·07 0. 0100 
1111!11!1 111111 
1.975E·07 0. 0102 

Total Excess Cancer Ri ak CNRS(i,p, t)* .. for Initial ly Exi s tent R•dionuclides (i) and Pathways (pl 
and Fraction of Total Risk at t= 3 . 000£+00 years 

1/ater Dependent Pathways 

\.la ter Fish Radon Plant Meat Ml lk All pathways 
Radio• WUWllllUll llllWllWXlll UW.l.lllllll.lU lllllAUllilllll XUUUllllUlll l.UlWllUXll.U llilW.XUl.lllll 
Nucl i da risk tract . rick trict . risk tract. risk fract. risk fract. risk tract. risk fract, 
Wllll l.llllllll Allllll llUWU UUll UUU.lll lll.lll AAUlllll llllll lllllllll llllll llllWll llllll lll.ullU Wlll 
Co· 60 O.OOOE+OO 0, 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0 . 0000 0,000E+OO 0.0000 1 . 172£·05 0 .6074 
Cs·137 O. OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O. OOOE+OO 0. 0000 O. OOOE+OO 0.0000 O. OOOE+OO 0 . 0000 1. 792E·06 0 ,0929 
Ni •63 O. OOOE+OO 0 .0000 O. OOOE+OO 0 . 0000 o .oooe+oo 0 . 0000 O.OOOE+OO 0,0000 0.0OOE+00 0.0000 O.OOOE+ OO 0 , 0000 5.782E·06 0. 2997 
1111111 l llllllli iiiilf 1111111!1 111111 lf1111111 !!Ill! 111111111 lll l lf 1111111!1 111111 111!11!11 111111 fllllllil illlii 
Total O.OOOE+OO 0 , 0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 0,000E+OO 0,0000 0 ,000E+OO 0.0000 0,000E+OO 0 . 0000 l.929E· 05 1 .0000 

***CNRSI ( I ,p, t) includes contr i bYt i on frOOI <»cay daughter radlonuclldea 
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lntri sk : Calculation of Dose for 118· 0R· 1 Statistical Saq,lea 
Fi le : C: \RESRAD_FAMILY\RESIIA0\118·DR·1_STATISTICAL_DOSE.RAD 

AllloUnt of Intake Quantit i es OINT(i,p,t) far lndlv id.Jal Radl oruc:lidea (I ) and Pathways (pl 
As pCl/yr at t= 1 .DOOE+01 years 

\later Independent Pathways (lrllalat ion w/o radon) Watar D~t Pathways 
Rad! o· J.wwn.u.AWJ.J.WJ.lJ.UJ.J.J.J.J.WUWllllllWJ.WW Ul.UllllllllllWUWJ.J..lllWJ.lllll.UXUllJ.J.WJ.J.XIIJ. Total 
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Heat Milk Ingestion* 
.U.UJ.ll llAW.U.U J.XWJ.lJ.J.J. UWXUJ..l lJ.J.llUJ..lJ. WUJ.J.J.U lUJ.J.J.llU W.uJ..Ull UUJ.J.Wl lUJ.J.Ulll J.J.AWJ.J.ll lUWJ.lll 
Co•60 2.512E-03 2.404E+02 1 .141E+01 2,614E+OO 3.115E+OO 0,000E+OO 0,000E+OO O.OOOE+OO 0.000E+OO O. OOOE+OO 2.576E+02 
Cs-137 1.353£· 03 6 ,47BE+01 4.998E+OO 3.104E+OO 1.67BE+OO O.OOOE+OO 0, 000E+OO 0,000E+OO 0, 000E+OD O.OOOE+OO 7.456E+D1 
N1·63 3.082E+OO 1.844E+05 2.297E+03 2.127E+04 3.822E+03 O.OOOE+OO O.OODE+OO 0,000E+OO O.OODe+OO O. OOOE+OO 2.118E+05 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• SUI! of all Ingestion pathways, I .a. water Independent plant, meat, • Ilk, soil 

and water-dependant water, f i sh, plant, ,neat, • ilk pethwsys 

Excess Cancer Risks CNRS( l ,p,t) for lndl vld.Jal Radlonuclfdes (f) and Pathways (p) 
and Fraction of Total Ris_k at t2 1.000E+D1 years 

0 
0 GrOU'ld 

Radio• UJ..llllilXWW 
Nucl Ide risk fract, 
lllllll WilllU lllW 
Co-60 4. 612£·06 0.3958 
Cs-137 1.460E·06 0 , 1253 
Ni ·63 0,000E+OD 0.0000 
1111111 111111111 111111 
Total 6.073e·06 0.5212 

D 

Water Independent Pathways < lrnalatfon exc l udes radon) 
Inhalation Plant Meat Milk 

WUJ.J.llWUJ..l UJ.UllllUilW J.llUlllllJ.J.J.J..U XUJ.J.lJ.J.J.WJ.Ul 
r i sk frect. risk fract. risk fract . risk fract. 

lWlllU lllJ.il WJ.WJ.J. UXlll lUUlJ.U Ullll J.UUUll UUJ.l 
6. nze-13 0.0000 4.008E -08 o.0034 1,901E· 09 0.0002 4.l57E·10 0.0000 
3.470€·13 0.0000 5.220E·08 0 . 0045 4.027E·09 O.OOOl 2, 501E·09 0.0002 
4.758E·10 0,0000 4.692E·06 0.4027 5.846£·08 0.0050 5,413E·07 0. 0465 
111111111 111111 111111111 ll1111 111111111 111111 1111111ll 111111 
4.768E·10 0.0000 4,784E·06 0.4106 6 . 439E·08 0.0055 5.442£·07 0.0467 

Exces• Cancer Ri ska CNRS(i,p,t) for lndlvid.Jal Radioru:lldea Ci ) and Pathways (pl 
and Fraction of Total Rflk at t• 1,000E+01 yuro 

water Dependent Pathways 

~ater Fish Plant Meet 
Radio• WJ.UJ.lllllUU lllJ.J.UlJ.Wllll W,lllllllllllll UJ.J.illll.UJ.WJ. 
Nuclide risk fract. risk fract. risk fract. risk frect. 
Willl WlllJ.ll UXJ.ll lllliWI UUU lllll.llll llllll llUWU llllll 
Co·60 O.OOOE+00 0.0000 O.OOOE+00 0 . 0000 O.OOOE+DO D.0000 0.000E+D0 0.0000 
C1·137 O.OOOE+OO 0. 0000 o.oooe+oo 0.0000 0, 000E+D0 0.0000 O. OOOE+D0 0.0000 
Nl·63 O.OOOE+OO 0, 0000 O.OOOE+OO 0,0000 O.OODE+OD 0,0000 0,0DOE+OO 0,0000 
1111111 111111111 111111 lllffllll 111111 111111111 111111 11111 1111 111111 
Total 0 , DOOE+OD O. 0000 0,000E+OO 0.0000 O.ODOE+OO 0.0000 O.OOOE+OO 0.0000 

"* S"11 of water i ndependent grol.rld, Inhalation, plant, meat, • Ilk , soil 
ard water dependent water, fish, plant, .,.,.t, • llk pathways 

Milk 
J.J.UWUllllW 

risk fract. 
lUllllU llAJ.U 
O.OOOE+D0 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+DO 0.0000 

Soll 
WJ.lllllUJ.llJ.l 

risk fract. 
XlllWll lllW 
9.384E·10 0,0001 
1.566E·09 0.0001 
1 .8l1E·07 0.0157 
111111111 111111 
1 .856E·07 0.0159 

Al I Pathways•• 
J.UJ.J.WJ.UJ.UJ.l 

risk frllCt, 
AWJ.llU J.U.Ul 
4 ,656E· 06 0 .3996 
1 .521E·06 0, 1305 
5,475E·06 0.4699 
111111111 111111 
1.165E·05 1.0000 
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ATTACHMENT 3 

1RESRAD, version 6.4 T« Li11it: 180 days 08/27/2009 14:40 Page 11 
lntrlok : calculation of Dose for 118-0R·l Statistical Saq,les 
Ff le C: \RESRAD_FAMi LY\RESRAD\ 118·DR· 1_STATISTICAL_DOSE .RAD 

Total E><ceu cancer Risk CNRS( i ,p, t)*.., for Inf ti ally E><fsti,nt Rad! onucl ides (I) and Pathways (pl 
ard Fraction of Total Ri1k at t• 1.000E+Ol years 

0 
0 Ground 

Rad io· UMUUOU.U.U 
Nuc 11 de rhk fr act. 
UUXU UXXWU UXID 
co-60 4.612E · 06 0 ,3958 
CS· 137 1 .46DE·06 0.1253 
Ni ·63 D.000E+OO 0.0000 
illllll llfllilli 111111 
Total 6.073e-06 0.5212 

0 

\later Irdependent Pathways (Inhalation e><cludes radon) 
Inhalation Radon Plant Meat 

.UWAl.l.UW.lU UUlXUlAllAlU lWlWUUUU UUl~Wll 
ri sic. fr•ct. 

UWAW XWU 
6.n2E•13 0.0000 
3.470E·13 0.0000 
4, 758E·10 0.0000 
111111111 111111 
4.768E·10 0.0000 

risk fract. 
Ulllllllll WJ.U 
0,000E+OO 0.0000 
0,000E+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

risk fract. 
J.WAUJ.ll W.lU 
4.008E-08 0.0034 
5.220E-08 0.0045 
4.692E·06 0.4027 
111111111 111111 
4, 784E·06 0,4106 

risk fract. 
UMAUU Alllll 
1.901E·09 0.0002 
4.027E·09 0.0003 
5.846E·08 0.0050 
111111111 111111 
6.439E·08 0.0055 

Milk 
J.AlAUMMUUU 

risk fract. 
UlUWl lUlU 
4.357E·10 0.0000 
2.501E·09 0.0002 
5.413E·07 0.0465 
!11111111 111111 
5.442E·07 0.0467 

Total E><cess Cancer Risk CNRS(i,p,t)""* for Initially Existent Radl01"1Jclides (fl ard Pathways (pl 
ard Fraction of Total Risk at t• 1 ,OOOE+01 years 

Mater 
Radio· J.UllllilIDUllU 
Nuclide risk fract. 
uuxu xuwxu uuu 
Co·60 0 .OOOE+OO 0,0000 
Cs·137 O.OOOE+OO 0.0000 
Ni ·63 O.OOOE+OO 0.0000 
1111111 lilllllll 111111 
Total O.OOOE+OO 0.0000 

Fish 
XlllUUUXUUl 

r i sk fract. 
xuuun u;i.ux 
0. OOOE+OO O • 0000 
O.OOOE+OO 0.0000 
0. OOOE +00 0 • 0000 
111111111 111111 
O. OOOE+OO 0.0000 

\later Dependent Pathways 

Radon 
XUXWUlAUlU 

risk fract. 
iiUWlU iillW 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Plant 
WlllllIDUUU 

risk fract. 
Wllilll lAUll 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0,0000 
111111111 111111 
D.OOOE+OO 0,0000 

***CNRSI( i ,p, t) includes contribution from decay daughter radionucl ides 

Meat 
UUXWlUlll.lll 

risk fract. 
UUUW Will 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Milk 
uwuuwuu 

risk fract. 
UWUUUWl 
O.OOOE+OO 0.0000 
0. OOOE+OO O • 0000 
0. OOOE+OO O • 0000 
111111111 111111 
0. OOOE+OO O • 0000 

Soil 
llWUU.UWXl 

risk fract. 
umuu .u.uu 
9.384E·10 0.0001 
1.566E·09 0.0001 
1.831E·07 0.0157 
111111111 111111 
1 .856E-07 0.0159 

All pathways 
lUWWXUUU 

risk fract. 
UXUUUlXWl 
4.656E-06 0.3996 
1.S21E·06 0.1305 
5.475E·06 0.4699 
111111111 111111 
1 .165E·05 1.0000 
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1RESRAD, Veralon 6.4 T« Limit • 180 days 08/27/2009 14:40 Page 12 
lntrfsk Calculation of Don for 118-DR-1 Statiatlc• l S1111plea 
Fl le C:\RESRAD_fAIU l Y\RESRAD\ 118·DR-1_STATISTICAL_DOSE .RAD 

CVP-2009-00010 
Rev. 1 

Allount of Intake Quantit ies QINTCl,p,t) for Individual Radlonuclldes (I) and Pathways (p) 
As pCl/yr at t• 3.000E+D1 years 

Water Independent Pathways (Inhalation w/o r•donl Water Dependent Pathways 
Radio• AUUUW.Ul.O.U.O.ll.U.UWWlW.I.UUU.lW.U.UUW .UW.O.WllU.O..U~UU.llli.UlliU.0.WllWXl Total 
Nuclide Inhalation Plant Meat Milk Soll Water fish Pl •nt Me• t Milk Ingestion* 
WWll X.O..Ullllll.lll W.U.U.O.l WUllWll .O.lllW.l..u U.lllllUllll llllW.l.llll llllWlllllX Wllllll.Ull WWUlll llUi.llUUll .lllUlllllllll 
Co-60 1. 798E-04 1. n2E+01 8.167E·01 1 .871 E·01 2.Z:SOE-01 0,000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+DO 1.8441:+01 
Cs-137 S.469E·04 4.054E+01 3.12&+00 1.943E+OO 1.050E+00 D.OOOE+00 O.OOOE+OO 0 ,000E+OO 0,000E+OO O.OOOE+OO 4.666E+01 
Nl-63 2.638E+OO 1 .578E+05 1 .967E+03 1 .821E+04 3.271E+03° O.OOOE+OO O,OOOE+OO O.OOOE+OO O.OOOE+DO 0.000£+00 1.813E+05 
flfllll 1111111111 1111111111 1111111111 llllflllll 1111111111 flllllllll 1111111111 1111111111 1111111111 1111111111 1111111111 
• sun of all Ingestion pathways, I.e. water Independent plant, aeot, • ilk, soil 

and water-dependent water, fish, plant, .,.,t, 111 lk pathways 

Excess Cancer Risks CNRS(l , p,t) for Individual Radionucl i de, Ci) and Pathways (pl 
and fraction of Total Risk • t t • 3.000E+01 ye• rs 

0 
o Grcxm 
Radio· WllUUMUUU 
Nucl Ide rhlc fr•et. 
:uulll lllllllllU UllW 
Co-60 3.30~·07 0. 0553 
cs-137 9.139E·07 0.1530 
Ni-63 0.000!:+00 0.0000 
1111111 111111111 111111 
Tot• l 1 . 244E·06 0 , 2083 

0 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Plant MHt Milk 

llllWllllllWU IDWW.U.UW llWllXUXlllllU lll.Ull.llX.UAlW 
risk fract. risk fract. risk fract. risk fr• ct. 

lllllllllll llllllllll lAlUX.ull UWl llUllU.I.U UlllU lUllllllU .UUU 
4.813E·14 0.0000 2.871lE · D9 0.0005 1,361E-1 0 0.0000 3.120E-11 0.0000 
2. 171E· 13 0.0000 3.267E·08 0.0055 2.520E·09 0.0004 1 .565E·09 0.0003 
4.073E·10 0 .0001 4.017E-06 0.6n6 5.004£·08 0 .0084 4. 633E·07 0.0776 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
4 . 076E- 10 0.0001 4.052E-06 0 . 6785 5.270E-08 0. 0088 4.649E·07 0,0779 

Excess Cancer Risks CNRS(f,p,t) for Individual Rodionuclldes (fl and Pathways Cpl 
ard Fraction of Total Risk at t= 3.000E+01 ye• rs 

Water 
Radi o· WWUllllllllllll 
Nucl Ide rhlc fr•et. 
.1.WlU AUllll.lW Allll.l.U 
Co-60 O.OOOE+OO 0.0000 
Cs- 137 O.OOOE+OO 0 . 0000 
Nl-63 O. OOOE+OO 0,0000 
1111111 111111111 111111 
Total O.OOOE+OO 0.0000 

f l $h 
llUWUXllU.Ul 

risk fract, 
lWU.Ul llllW.I. 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O. OOOE+OO 0.0000 

llater Dependent Pathways 

Plant 
lllU.I.WWlUU 

rfslc fr•ct. 
llW.Wll llll.Ullll 
O.ODOE+OO 0,0000 
O.OOOE+00 0.0000 
O.OOOE+OO 0. 0000 
1111111 11 111111 
0,000E+DO 0.0000 

Meet 
lllllllllWUW 

risk fract. 
llAlllllU WW 
O.Ollre+OO 0.0000 
o.oore+oo 0.0000 
o. oore+oo 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

•• S1.111 of water Independent groo.nd, Inhalation, plant, aeat, •il k, soi L 
and water dependent water, fish, p l ant, ..eat, 11ilk pathways 

Hilk 
llllWllWUUUll 

risk fr•ct. 
uuuw nuu 
O. OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
WWWllllUllllll 

risk frect. 
uuu.ux UW.l 
6 . 719E· 11 0 . 0000 
9. 798E· 10 0.0002 
1 . 567E-07 0. 0262 
111111111 111111 
1 .577E-07 0.0264 

All PathMays•• 
u.um.l.UllMll 

risk fract. 
llWllllllllll lllllW 
3 . 333E· 07 0. 0558 
9.516E· 07 0.1593 
4.687E-06 0. 78411 
111111111 111111 
5 .9nE-06 1.0000 
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0 

lntrisk : Calculation of Dose for 118·DR· 1 Statistical s...,les 
File C:\RESRAD_FAMIL Y\RESRAD\ 118·DR· 1_STATISTICAL_DOSE .RAD 

Total Excess Cancer Risk CNRS(l,p,t>•tt for Initially Existent Radionuclide• Ci) and Pathways <p> 
and Fraction of Total Ri sk at t• 3.000E+01 years 

1/ater Independent Pathways (Inhalation excludes radon) 
0 Grouid Inhalation Radon Plant Meat Milk 

lllUllWllllll Radio· Ullll.UlllWll 
Nucl Ide risk fract. 
lllAWl UlWUl llllll 
Co·60 3.302E· 07 0.0553 
Cs•137 9.139E·07 0.1530 
Ni-63 O,OOOE+OO 0,0000 
1111111 lffllllll 111111 
Total 1;244E·06 0.2083 

0 

UlllUlllllillll llllllllill.UllU UlWXUAU.U.ll XllllWUXUlli 
risk fract. risk tract. risk fract. risk fract. 

nnwu UlUX UWlW Ulill UllliW llllli lllllllli lliUl 
4.813E·14 0.0000 O.OOOE+oO 0.0000 2,870E·09 0.0005 1,361E·10 0,0000 
2.171E·13 0.0000 O.OOOE+QO 0.0000 3.267E·08 0,0055 2.520E·09 0 ,0004 
4.073E·10 0.0001 O.OOOE+OO 0,0000 4,017E·06 0.6726 5.004E·08 0 .0084 
111111111 111111 !11111111 111111 11111111! !!II!! 111111111 111111 
4,076E·10 0.0001 O.OOOE+OO 0,0000 4.052E·06 0,6785 5.270E·08 0.0088 

risk fract. 
nwuu unu 
3.120E·11 0.0000 
1,565E·09 0.0003 
4.633E· 07 0,0776 
iflllllll llllli 
4.649E·07 0.0779 

Total ExceH Cancer Risk CNRS(i,p,t)*** for Initially Existent Radlonucl ldes Cl) and Pathways (p) 
and Fraction of Total Risk at t= 3 . 000E•01 years 

Water Dependent Pathways 

llater Fish Radon Plant Meat Milk 
Radio· XllUillWlilllU lillllil.UllilUllU WlillllllXlXU Wll.U.ll.U.lllll lllll.UllllUUl illiAU.UMliiW.ll 
Nuclide risk fract. risk fract. risk fraet. risk frect. risk fract. risk fract. 
Allllll lUllllU lll.Ull Ulll.U.ll lWU lW.lllll llX.lUX il.u.llilll Ullll lllllWl l.Ulll l\UUU.U. lll.u.l 
Co·60 0,000E+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE•OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0D00 O.OOOE+OO 0.0000 
Cs-137 O.OOOE+OO 0.0000 0,000E+OO 0,0000 0. 000E->00 0. 0000 0,000£+00 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Ni-63 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE+oo 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 !Ill!! 111111111 !!1111 11111111! 111111 111111111 !!1111 111111111 111111 11111111! 111111 
Total O. OOOE+OO 0.0000 0 , 000E•OO 0. 0000 O. OOOE-tOO 0.0000 0, 000E+OO 0. 0000 O. OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 

•**CNRSI(f ,p, t) includes contribution from decay daughter radfonucl ides 
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Sot[ 
.lllUlllllll.Ull 

risk fract, 
UUWll llllll 
6,719E·11 0, 0000 
9.798E·10 0. 0002 
1.567E· 07 0. 0262 
111111111 111111 
1.577E·07 0.0264 

All pathways 
AilMUXWl.U.ll 

risk tract. 
lUllllU llllll 
l.333E·07 0.0558 
9.516E-07 0, 1593 
4.687E·06 0. 7848 
111111!!1 111111 
5. 972E· 06 1. 0000 
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!ntrlsk Calcu lat i on of Dose for 118-DR-1 Statistical Saoples 
Fi le C:\RESRAD_FAM! l Y\RESRAD\ 118 · DR · 1_STAT!STICAL_DOSE .RAD 

CVP-2009-00010 
Rev. 1 

Arno<nt of Intake Quantities QINT(f ,p, t) for !rdlvlciJal Radlonuel Ides ( i ) and Pathways (p) 
A• pCl/yr at t • 1. 000E+02 years 

\later Irdependent Pathways (Inhalat ion w/o radon) Water Dependent Pathways 
Radio• lllWlllllllWUUWlllllU.lllllUUlllllllllllllll llllUUl llWWll.U.O,llll1.lllXllWWllX1.llllllllW.l Total 
Nuclide Inhalation Plant Me.t Mltk Soll 1/oter Fi sh Plant Meat Milk lng.at i on* 
Ullill Wlllll.l xmww .lllllA.lll.l llllllllll lllllllllll UllUUll llllllllll WUlllll llllllllll .llllllllll lllilllAU 
Co-60 1. 766E-08 1.691E-03 8 . 021E-05 1.8381:-05 2.190E-05 o.~+00 0.000E+IJO 0. 000E+00 O.OOOE+OO O.OOOE+OO 1.811E-03 
Cs-137 1.642E·04 7.859E+OO 6.063E-01 3.766E-01 2.036E·01 O.OOOE+OO O.OOOE+oo O.OOOE+OO O. OOOE+OO O.OOOE+OO 9.045E+00 
Nl-63 1.531E+00 9.160E+04 1. 141E+03 1.057E+04 1. 899E+03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO 1 . 052E+05 
llllllf 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• Sun of all Ingestion pathways, I.e . water Independent plant, ,neat, milk, soil 

ard water-dependent water, f l ah, plant, ,neet, milk pathways 

Excess Cancer Risks CNRS( I ,p, t) for Ind ividual Radionuclldes (i) ard Pathways (p) 
and Fract ion of Total Risk at t= 1.000E+02 yeara 

0 
0 GrOLnd 

Radi o• lWlWXWXW 
Nuclide risk fract. 
XU.UU llWllllA llllll 
Co-60 3.243E· 11 0. 0000 
cs -137 1.me-07 o. 0610 
Ni ·63 0.000E+OO 0.0000 
1111111 !lill l lll 111 111 
Total 1.me-07 0.0610 

0 

\later Independent Pathways (Inhalation excludes radon) 
lnha lat! on Plant Meat Milk 

llllilllllllllll WlllUlllllU.l llUllllW.UUll lUWXllllUlll 
risk fract. rhk fract. risk fract. risk fract. 

llWlXll 1.lllll WWW llWl 111.Ulllll lWll lllllllll llllllll 
4. n6E•18 0 . 0000 2.818E- 13 0.0000 1.337E- 14 0 . 0000 3.064E· 15 0.0000 
4.210E·14 0 . 0000 6.illE·09 0. 0022 4 . 886E-1 0 0.0002 J.034E·10 0.0001 
2.364e-10 0.0001 2.:me-06 0.8025 2.904E·08 0.0100 2.689E· 07 o.0926 
111111111 111111 111111111 111111 111111111 111111 111111111 llllll 
2.364E·10 0.0001 2.3l7E·06 0. 8047 2.95JE·08 0.0102 2.692E·07 0.0927 

EXCHS Cancer Risk• CNRS( i ,p,t) for Ind ividual Radi onucl i deo (f) ard Pathways (p) 
and Fraction of Total Risk at t= 1.000E+02 years 

ijater Dependent Pathways 

water Fish Plant Heat 
Radio• UllllllllWlll llllllUll.llll.U llllllWlllllllll 1.Wll.UlllllW 
Nuclide risk fract. risk fract. r isk fract. risk fr act. 
lllllll lllllllll Wlll UlllXlll illi.Ull 111.lllW lllllX llllWU XW.U 
Co-60 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 O.OOOE+OO O.D000 O. OOOE+00 0. 0000 
Cs-137 O.OOOE+00 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 o. oooe+oo 0.0000 
N1·63 0. OOOE+DO O. 0000 O.OOOE+OO 0.0000 O.DOOE+OO 0.0000 o.oooe+oo 0.0000 
111 1111 111111111 111111 111111111 11!111 111111 111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 0. 000E+OO 0.0000 0.000E+OO 0.0000 o.oooe+oo 0.0000 

•• Si.a of water independent grcx.rd, i nhalat ion, plant, meat, 11H lc, soil 
and water dependent water, f i sh, p l ant, -t, milk pathways 

Mil k 
llllWlWlllll 

r isk fract. 
ll.UlUll lllllll 
0. OOOE+00 0. 0000 
O.OOOE+0D 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
0.000E+OO 0.0000 

Soll 
.UWlXll.UUlll 

rhk fract. 
lllillW 1.UXU 
6 . 596E·15 0.0000 
1. 900E· 10 0.0001 
9 . 094E·08 0.0313 
11 11 11111 111111 
9.113E·08 0.0314 

All Pathways•• 
lWllWWllll 

rialc fract . 
lWlXlll Wlll 
3 . 274E·11 0.0000 
1 .845E· 07 0.0635 
2.nOE-06 0.9365 
111111111 111111 
2 . 905£-06 1 . 0000 
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0 

lntrlsk : Calculation of Dose for 118-DR-1 Statistical Saq:,le1 
Fi le : C:\RESRAD_FAMllY\RESRAD\118-DR-1_STATISTICAl_DOSE.RAO 

Total Excess Cancer Risk CNRS(i,p,t)*.., fer Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Rick at t= 1.000E+02 years 

Water Independent Pathways ( lmalation excludes radon) 
0 GrOIXld lmalation Radon Plant Meat Milk 

lWlllllWllU 
Soll 

llUllWXlillll Radio- lWiiUUlllilU 
Nuclide rick fraet. 
Wllil UUlllll WlU 
Co-60 3.243E-11 0.0000 
Cs-137 1.mE-07 0.0610 
Nf- 63 O.OOOE+OO 0.0000 
1111111 lllflllll 111111 
Total 1 .mE•07 0.0610 

0 

WWXUlUlUl WUUUlllllll lAUUllW.UW Ullll.l.llUAWX 
risk fract. risk fraet. riak fract. ri1k fract. 

.ll.l.l.l.llll WW l.l.Wll.U illlll llllllll.l. UWl UUWll WW 
4.n6E•18 0.0000 O.DOOE• OO 0.0000 2.818E·13 0,0000 1.337£·14 0 . 0000 
4.210E·14 0.0000 O.OOOE• OO 0.0000 6.D3E·09 0.0022 4.886E· 10 0.0002 
2.364E- 10 0 . 0001 O.OOOE• OO 0.0000 2.331E·06 0.8025 2.904E·08 0. 0100 
111111111 111111 111111111 ffllll 111111111 111111 111111111 111111 
2.364E·10 0.0001 0.000E• OO 0.0000 2 . 337E·06 0.8047 2.953E·08 0.0102 

risk tract. 
llliAWl llllU 
3.064E·15 0.0000 
3.034E·10 0.0001 
2.689E· 07 0_0926 
111111111 !11111 
2.692£-07 0.0927 

rick fract. 
llill.l.ill llilll 
6.598E·15 0.0000 
1 _9QOE•10 0.0001 
9 . 094E-08 0.0313 
111111111 111111 
9.113£-08 0.0314 

Total Exce&a Cancer Rick CNRSCl,p,t)*** for Initially Existent RadiorA1Clide1 (I) and P1thw1y1 (p) 
and Fraction of Total Rhk • t t• 1 .OOOE+02 years 

Water Dependent Pathways 

1/ater Fish Radon Plant Meat Milk All pathways 
Radio• UllliUllUU.U lUllllWWlU llllWUXllllll X.UUAWW.XW WlWU.W.XW lUWIWlU.lAil lilllAlllUWJ.l 
Nuel ide risk tract. risk fr•ct. risk fract. rl1k fract. risk fract. risk fract. risk tract. 
Wllll UUlllli. Will UlXXl.l.ll WW UUUW Uilll l.l.lllWX Ullll Xllllllil WW WlWll XilUl AW.UUX Alllil 
Co-60 0.000€+00 0.0000 0.000€+00 0 . 0000 O.OOOE• OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 3.274£-11 0.0000 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1 • 845£-07 0. 0635 
Ni · 63 O.OOO'E+OO 0. 0000 O.OOOE+OO 0 . 0000 O.OOOE • OO 0.0000 0_0OOE• OO 0.0000 O.OOOE+OO 0.0000 O.OOOE• OO 0.0000 2.noE-06 o.9365 
11!1111 111111111 111111 111111111 lllflf lfftlllll flftll 11111!111 111lf1 lllffllil ifftll llfllllll 111111 111111111 111111 
Total O.OODE+OO 0.0000 O.OOOE+OO 0.0000 O.OODE• OO 0.0000 0.00DE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE• OO 0.0000 2.905E·06 1,0000 

***CNRSl(i,p,t) include• contribution fr0111 decay daughter radionuclides 
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lntrlsk Calculat i on of Dose for 118·DR·1 Stat i stical Sanples 
Fi le C : \RESRAD_F.AMILY\RESRAD\ 118·DR·1_STATISTICAL_DOSE. RAD 

Alllount of Intake Quant i t ies OINT( t ,p,t) for Individual Radlonuc lt des Ci) and Pathways (p) 
As pCl/yr at t • 3.000E+OZ years 

1/ater Independent Pathways (lrvialatlon w/o radon) 1/ater Dependent Pathways 
Radio- llllllWllllllll.lllllWWnllllllUWllllllllllW .lllWlinulAUW.ll.UXUllllllUWll.llll WUllllll Total 
Nuclide lrvialatlon Plant Heat Hilk Soil Water Fi sh Plant Heat Milk Ingestion* 
lWW lllllll.lll WllllUl .lUWlll.l XlllllAU.l llllllllll lllU.U.UU lUllllUU UllllUll XWlllllll ll:Ulllll.l llllllllll 
Co-60 6.252E·20 5 . 986E- 15 2.839£-16 6.506E· 17 7.754E-17 0. 000E+OO O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO 6.412E·15 
ci-137 1. 512E·06 7.238E·02 5 . 584E·03 3 .468E-03 1.875E·03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO O.OOOE+OO 8.331E·02 
Nt-63 3 . 234E· 01 1 .935E+04 2 . 411E+02 2.233E+03 4. 011E• 02 O.OOOE+OO O. OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO 2.223E+04 
1111111 1111111111 1111111111 1111111111 1111 11 1111 illlllllll 11111111!1 111111111! 1111 111111 111 1111111 1111111111 1111111111 

0 

* sun of all Ingestion pathways, t .a. water independent plant , ... t , 11flk, soil 
and water-dependent water, fish, plant, meat , mi lk pathways 

Excess cancer Rflks CNRS(f ,p,t) for Individual Radlonuclfdea Ci> and Pat hways (p) 
and FracHon of Total Risk at t • 3.000E+02 years 

0 water Independent Pathways (lm1lat l on exclL.dea radon) 
0 Grouid 
Radi o· AlllXUllllllllll 
Nuclide risk fract. 
lllllll AWUlll U.Ull 
co-60 1.14BE· 22 0. 0000 
Cs· 137 1.632E· 09 0.0028 
Ni - 63 O.DOOE+OO 0. 0000 
l illlll lllfflllf 111111 
Total 1.632E·09 0.0028 

0 

Inhalat i on Plant Meat Milk 
WllllllllUlll llllWllllUUU .l.llllllllWlW llWXlllllWll 

risk tract . risk fract. risk fract . risk fract. 
Wllllll lWU llllWll ll.Ull Xllllllll WW llllll.lll Ullll 
5.596E-30 0.0000 9.978E· 25 0.0000 4.733E·26 0.0000 1.085E·26 0.0000 
3.BTTE- 16 0.0000 5.833E·11 0.0001 4 . SOOE-12 0. 0000 2. 795E·12 D.0000 
4.994E·11 0.0001 4.925E·07 0.8544 6.136E·09 0.0106 5.681E-08 0. 0986 
lllllilll 111111 111111111 111111 111111111 111111 111111111 111111 
4.994E·11 0.0001 4.925E-07 0.8545 6 . 140E·09 0.0107 S.682E- 08 0 . 0986 

Soil 
llllllliUUAlll 

r i sk tract, 
lllilllll llllll 
2.336E- 26 0.0000 
1. 750E•12 0.0000 
1.921E·08 0.0333 
111111 I II II.II II 
1.921E· 08 0.0333 

Excess Cancer Ri sks CNRS(i,p,t) for Individual Radl onuclides (I) and Pathways (p) 
and Fraction of Total Risk at t• 3.000E+02 years 

Water Dependent Pathways 

Water Fi sh Plant Keat 
Radio· Ullllllllllllllll lW.1.UWllllll lllllllllllXlllllll llllllllllll.llU 
Nucl i de r;st fr-act. risk fract. risk fract . risk fract . 
;uuux UllUlll lAllU iiWlWlWlll A.Ullllll M.llll UWIUX lWU 
Co- 60 0. 000E+OO 0 . 0000 0. 000E+OO 0 . 0000 0. 000E+OO 0.0000 O.OOOE+OO 0. 0000 
Cs-137 O.OOOE+OO 0. 0000 O.OOOE+OO 0.0000 0.000E+OO 0. 0000 O. OOOE+OO 0.0000 
Nl-63 0. 000E• OO 0.0000 0.000E+00 0.0000 0.000E+00 D. 0000 0. OOOE• OO 0. 0000 
llliiif !11111111 !11111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE• OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

•• S<111 of ~ater Independent ground, i nhalation, p l ant, meat , milk, sol l 
and water d-i,endent water, fish, plant, meat, 11il k pathways 

8-68 

Hilk At l Pathways•• 
ll.UAliUllllAlll ,UXUllll.lAUMA 

risk fract. risk tract. 
ll.lUllll Xlllll llWWl liilW 
0. OOOE+OO 0. 0000 1. 159E-22 0.0000 
O.OOOE+OO 0.0000 1 . 699£- 09 0.0029 
O.OOOE+OO 0.0000 5 . 747E-07 0.9971 
111111111 111111 111111111 111111 
0. OOOE+OO O. 0000 5.764E·07 1.0000 
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lntrisk : Calculation of Dose for 118· 0R · 1 Statistical Sa-.,les 
FI l e. : C: \RESRAO_FAMI LY\RESRAD\ 118· DR · 1_STATISTICAL_OOSE .RAD 

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radfonucl fdes (I) and Pathways (p) 
and Fraction of Total Ri ck at t• 3.000E+02 years 

1/ater Independent Pathways (Inhalation excludes radon) 
0 Grou,d Inhalation Radon Plant Meat Hilk 

illilllllllllill 
Soil 

WWllllllllU Radio· AUUlAXIDUUi 
Nucl Ide risk fract. 
lllllil UlUilll Uilll 
Co-60 1 .148E·22 0.0000 
cs-137 , .632E·09 0 . 0028 
Nl·63 O.OOOE+OO 0.0000 
1111111 111111111 1!1111 
Total 1 .632E·09 0 . 0026 

0 

llillillUUllll lllllillllllllll llUlliXUUllll llllllllllilllll 
risk fract. risk fract. r i sk fract . ri sk fract. 

lllllUll llWl lll.Ullll lli.Ul lllllWl llllll llWXlll illlll 
5 . 596E·30 0.0000 O.OOOE+OO 0.0000 9.976E·25 0.0000 4. 733E·26 0 ,0000 
3.877E·16 0.0000 0.000£+00 0.0000 5.633E·11 0.0001 4.500E·12 0.0000 
4.994E· 11 0.0001 O.OOOE+OO 0.0000 4.925E·07 0.8544 6.136E·09 0.0106 
111!11111 111111 llillllll tlllll 111111111 111111 111111111 l!1111 
4.994E·11 0 . 0001 O.OOOE+OO 0.0000 4.925E·07 0.8545 6.140E·09 0.0107 

risk frac t . 
lllllilll Ullll 
1 .085E·26 0.0000 
2.795E·12 0 . 0000 
5.681E·08 0.0986 
111111111 111111 
5 .682E· 08 O. 0986 

risk fract. 
llllUlll ll.Ull 
2. 336E·26 0.0000 
1.750E· 12 0.0000 
1 .921E·08 0.0333 
11 I I I 1111 111111 
1 .921E·08 0.0333 

Total Excess Cancer Risk CNRS(i,p,t)*" for Initially Existent Rad lonuclides (I) and Pathways (p) 
and Fraction of Total Risk at t= 3 .000E+02 years 

1/ater Dependent Pathways 

\Jater Fich Radon Plant Meat Milk A IL pathwaya 
Rad io· .1.lWllllllXlW llUlliilllillUll uwwuuuu lllUllWXUlll lllllllllllll.Ul lUlUWlXlllll lUUUlllllllll 
Nucl Ide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract . risk fract . 
lWlU llWlUl lllill llXUllll Uiill llllllUll Milli UlUXll.l Wlll lWlllU llUU XllU.I.W lUllA WllUll lllliU 
Co-60 D.OODE+OD 0.0000 o.oooe+oo 0.0000 O.OOOE+OO O.D000 0.000£+00 0.0000 O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 1.159E·22 0.0000 
Cs-137 O. OOOE+OO 0 . 0000 0. OOOE+OO O. 0000 O.OOOE+oO 0.0000 D.OODE+OO 0.0000 0.000E+D0 0.0000 0 . OOOE+OO O. 0000 1 .699E·D9 0.0029 
Ni·63 0. DDOE+OO O. 0000 O.OOOE+OO 0.0000 O.DOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+DO O. D000 D. DDOE+OO O. 0000 5 . 747E-07 0.9971 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111 111 111111111 111111 111111111 111111 111111111 111111 
Total O. OOOE+OO 0 . 0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o.oooe+oo 0.0000 0. OOOE+OO O. 0000 5. 764E· 07 1. 0DOO 

***CNRSI ( i ,p, t) includes contribution f rom decay daughter radi onucl ides 
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lntrisk : Calculat i on of Don for 118-DR-1 Statistical Saa,ples 
Fi le : C:\RESRAD_FAMILY\RESRAD\118-0R·1_STATISTICAL_DOSE .RAD 

CVP-2009-00010 
Rev. 1 

All'IOUnt of Intake llUantftlu QINTCf,p,t) for Indi vidual Radfonuclide1 (I) and Pathway• (p) 
Ao pCi/yr at t• 1 .OOOE+03 years 

llater Independent Pathways (Inhalation w/o radon) llater Dependent Pathway• 
Radio• Ulllllll.U.llWJ.llilllllillll.UiliXWillllUillllllll lWlWUllll.UllUllUUllillUUllll.UlWWUllll Total 
Nuclide Inhalation Plant Heat Milk Soil \later Fhh Plant Meat Milk Ingestion* 
UlWl illUllllU .UlillllU lWUlUl l.U.UUUl lllWUll UWWll lllUllill UllUlllll llilllllU llWWUl lllllUlll 
Co-60 O.OOOE+OO O.OOOE+OO 0.000£+00 O.OOOE+oO O.OOOE+OO O.OOOE+OO D.OOOE+oo O.OOOE+OO O.OOOE+OO Q_QOOE+oo O.OOOE+OO 
Cs·137 1.134E·13 5.428E-09 4.187E-10 2.601E-10 1.406E-10 O.OOOE+OO 0.000E+OO O_OOOE+OO O.OOOE+OO O.OOOE+OO 6.247E-09 
Nl-63 1 .402E·03 8.389E+01 1.045E+OO 9.6ffi+00 1.739E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE• OO O.OOOE+OO 9.635E+D1 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• S1.11 of all lnge• tion pathways, I.e. water lnd@pondent plant, meat, 111lk, soil 

ard water-dependent water, fish, plant, oaeat, milk pathways 

Excess Cancer Riska CIIRS(i,p,t) for Individual Radionuclides (fl and Pathways Cpl 
and Fraction of Total Risk at t • 1.000E+03 years 

0 
0 Gr0l6ld 

Radio- llUllllllWUl 
Nuclide risk tract. 
lllllll lllllll.U Ullll 
Co-60 O.OOOE+OO 0.0000 
cc-137 1.2Z4E-16 0.0000 
Nl-63 O. OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1 . 224E·16 0.0000 

0 

llater Independent Pathways (Inhalation exclude& radon) 
Inhalation Plant Meat Milk 

lWUWUl.UU Wl.l.llllliliUl UUllll.Ullllll llilllllllllUll 
rhk fract . risk tract. risk fract. risk fract. 

Ullllill lWU WXlilll UWl llllllXlll lllUl lWlllU UUll 
O. DOOE+OD O.D000 O.ODOE+OO 0-000D O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
2_907E-23 0.0000 4 .374E·18 0.0000 3.374E-19 0.0000 2.096E·19 0.0000 
2.165E · 13 0.0001 2.135E·09 0.8569 2.660E-11 0.0107 2.463E-10 0.0989 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
2.165E-13 0.0001 2.135E·09 0.8569 2 .660E·11 0.0107 2.463E-10 0.0989 

Excess Cancer Ri sks CNRS(l,p,t) for Individual Radionuclldes Ci) and Pathways (pl 
and Fraction of Total Risk at t• 1.000E+03 years 

\later Dependent Pathway• 

Water fish Plant Meat 
Radio- llWUlWlllll llWllllllllW WlllllllllUU lWWWlll.l.ll 

· Nuclide risk frect. risk f ract. risk: fract. risk fract. 
WUU AlWllU UJl.lU lUll.Ull llilll Wllllll Will lWWU lll.l.U 
Co-60 o.oooe+00 o_oooo O. OOOE• OO 0 . 0000 O.OOOE+OO 0.0000 0 .OOOE+OO 0 .0000 
cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.ODOE+OO D.0000 O.OOOE+OO 0.0000 
Ni-63 O.OOOE+OO 0 .0000 O.OOOE+OO 0,0000 O.ODOE+OO D.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 lfillllll 111111 111111111 111111 
Total O.OOOE+OO 0.0000 0_000E•OO 0 . 0000 o.oooe+oo o_oooo O.DOOE+OO 0.0000 

** S1.11 of water independent ground, I nhalation, plant, meat, mflk, soil 
and water dependent water, fhh, pl-,t, ineat, milk pathway• 

Milk 
WlWUUUUl 

risk tract. 
lllllllU Ullll 
O.OOOE+OO 0.0000 
0.000E+OO 0.00D0 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
llllllllllllllll 

risk tract. 
llllillll llilll 
O.OOOE+OO 0 . 0000 
1.312£-19 0.0000 
8.328E·11 0.0334 
111111111 111111 
8.328E-11 0 . 0334 

All Pathways•* 
lUWllUUUU 

risk fract. 
lllllllll UllU 
O.OOOE+OO 0.0000 
1 . 274E·16 0.0000 
2.491E-09 1.0000 
111111111 111111 
2.491E-09 1.0000 
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lntrisk : Calculation of Dose for 118·DR·1 Statistical S°""les 
Ff le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_STATISTICAL_OOSE.RAD 

Total Excess Cancer Risk CNRS(!,p,t)* .. for Initially Existent Radionuclides Ci) ard Pathways (pl 
and Fraction cf Total Risk at t= ·1.000E+03 yurs 

1/ater Independent Pathways (Inhalation l!Xcl.udes radon) 
0 Ground lnhalat I on Radon Plant Moat Milk 

UlJlllWlllllU 
Seil 

lllllWlll.UW Radio· lllJllilll.UUXiUl 
Nuclide risk fract. 
llllllll lllUUJIU Ulllll 
Co-60 0.000£+00 0.0000 
Cs· 137 1 .224E· 16 0 . 0000 
Ni-63 O.OOOE+OO 0.0000 
1111111 111111111 1!1111 
Total 1 .224E·16 0.0000 

o 

UllllUUJIXlllW illWllUlWll AlUUlllllilllll llllllllllllllllU 
risk fract. risk fract. risk fraet. risk fract. 

WllUU illlill llllllllilll JlllWl XlWllU Will lllUllU llllU 
O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
2.907E·23 0.0000 O. OOOE+OO 0.0000 4.374E·18 0.0000 3.374E·19 0.0000 
2.165E·13 0.0001 O.OOOE+OO 0.0000 2 .135E·09 0.8569 2.660E· 11 0.0107 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
2.165E-13 0 . 0001 O,OOOE+OO 0.0000 2.135E·09 0.8569 2.660£-11 0.0107 

risk fract. 
lAllllUll llllll 
O.OOOE•OO 0.0000 
2.096E· 19 0.0000 
2.463E·10 0.0989 
111111111 111111 
2.463E·10 0.0989 

risk fraet. 
JlllUWl .ll.llW 
O.OOOE+OO 0.0000 
1 .312E·19 0.0000 
8.328E·11 0.0334 
111111111 lllill 
8.328E·11 0.0334 

Total Excess Cancer Rf1k CNRS(i,p,t)*"* for Initially Existent Radlonuclides (I) and Pathways (p) 
and Fraction cf Total Risk at t• 1 .OOOE+03 years 

1/ator Dependent Pathways 

Water Fish Radon Plant Meat Milk A II pathways 
Radio· AJIUUUUUlllll MllllUl)lllllW AMXilllll.lWAU llllllUllWlUll lAlllllllllllllA lWXWAllAUlll llllllllilllUllXAX 
Nuclide risk fract. dsk tract .. risk tract. risk fraet. risk fract. risk fract. risk fraet. 
UUJIU. UUXWl llllll llAlWU UliW AAAWAAl lllJlll llllUW WUl XllllllU AlWX XWAUU XIDU WlllllX llll.llll 
Co-60 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o. oooe+oo 0.0000 o.oooe+oo· 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 o.oooe+oo 0 . 0000 
Cs-137 0 • OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.274E·16 0.0000 
Nf-63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o.oooe+oo 0.0000 0. OOOE+OO O, 0000 O.OOOE+OO 0.0000 2.491E·D9 1 . 0000 
1111111 lllllllli illlll lliilllll 111111 111111111 111111 111111111 111111 II 1111111 Ill 111 111111111 11111! 111111111 iilill 
Total O.OOOE+OO 0.0000 O.OOOE+OD O .0000 o.oooe+oo 0.0000 O. OOOE+OO 0.0000 O.OOOE+00 0.0000 O.OOOE+OO 0.0000 2.491E·D9 1.0000 

0 •tNRSI (I ,P, t) Includes contribution from decay daughter radionuel ides 
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Concent : Calculation of Dose for 118·DR·1 Statistical S11111ples 
File : C: \RESRAD_FAMI LY\RESRAD\118-0R-1_STATISTJ CAL_DOSE.RAO 

Table of Contents 
UWU1Wllllll 

Part IV: conc.,tr• tlon of R•dionucl ides 
11111111111111 II 1111 ll I II l II ll I I I l I Ill 1 

ccncentr• tlon of r•cHonuclides In different r•edi • 
TIIIIP O.OOOE+OO .. • •• • • • • • • • • •• • •• • • •• • • • •• •• • • •• • • • 2 
Times I .OOOE+OO • • • •• • • • .. • • • •• • • • • • •• • • • •• •• • • •• • • • 3 
Time= 3.000E+OO • • ••• • • • •• • • • •• • • • • • • • • • • •• •• • • •• • • • 4 
Time• 1.DOOE+01 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 
Tillll!• 3.000E+OI . • • • • •• • •• • • • •• • • • • • • • • •• • • • • • • •• • • • 6 
Time• 1 .OOOE+02 • • • • • • • • •• • • • • • • • • • • • • • • • ••• • • • • . • • • 7 
Time~ 3.000E+02 • • • •• •• • •• • • • • • • • • • • • • • • • • ••• • • • • • •• 8 
Time- 1.000E+03 • • • •• •• • • • • • • •• • • • • • •• • .. ......... • • 9 
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ATTACHMENT 4 

1RESRAD, Version 6.4 Tc Limit = 180 days 08/27/2009 14:40 Page 2 
Concent : calculat ion of Dose for 118-DR-1 Statistical Samples 
Ff le : C: \RESRAD_FANI LY\RESRAD\ 118-DR-1_STATISTICAL_DOSE.RAD 

Concentration of radionuclfdes in envirormental inedfa 
at t = O.OOOE+OO years 

Caitamfnat- surface Afr Par- Well Surface 
ted Zone Soll* ticulate llater ~ater 

Radio· WllU.O.l lXUUUU XUUUlU Ulllllllll llnlWll 
Nuclide pC l /g pCi/g pCl/m**3 pCl/l pCi/l 
Ullill WUlilU lillllllAllll ilUW.UU lUUXAUil UlUUilll 
co-60 3. 1ooe-01 3.100E·01 2.922E·06 o.oooe+oo o.oooe.oo 
Cs·137 5.650E·02 5.650£-02 5.326f · 07 O.OOOE+OO O.OOOE+OO 
Ni ·63 1.100E+02 1.100E+02 1.037E·03 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*The Surface Soil Is the top layer of soil within the user specified 11fxlng zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurring In pathways that are suppressed are calculated using the current Input par..,eter1, · 
i · •· usirg parameters ar:.,earing in the input screen when the path11aya are active. 

Concentration of radionucl ides in foodstuff media 
et t = O.OOOE+OO years* 

Dr i nking Nonleafy Leafy Fodder Fodder Meat Hilk Fish Crustacea 
Water Vegetable Vegetable Meat Ni lk 

Radio- WXUilll UUXlillll llllllUU UUUAl.ll UllUl(W UUllllll llliUl.Ul UUUllll lUllAAUl 
Nuclide pCi/L pCi/kg pCl/kg pCl/kg pCf/kg pCf/kg pCf/L pCf/kg pCi/kg 
.1.AUW WUXWl W.UUXU .lllUXA.01. AlW.llU.I. UMll'-AU UlUllW AWXU'-.ll lWUUU .lAllW.lll 
Co-60 O.OOOE+OO 2.480£+01 2. 480E+01 2.4BOE+01 2.480E+01 3.683E+01 3.038E+OO O.OOOE+OO o.oooe+oo 
Cs - 137 O.DOOE+OO 2.260£+00 2.260E+OO 2.260£+00 2.260E+OO 5.458E+OO 1.220£+00 O.OOOE+OO O.OOOE+OO 
Nl-63 O.OOOE+OO 5.500£+03 5.500£+03 5.500£+03 5.500£+03 2.145E+03 7.150E+03 O.OOOE+OO O.OOOE+OO 
11 11111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*Concentrations are at consi.a,ption time and include radioactive decay and ingrowth during storage time. 

For t;vestoct. fodder, cons~tion time is t miAJS meat or milt storage time. 

Cqncentrations in the media occurdng i n pathways that are suppressed are calculated using the current input parameters, 
I.e. using parameter• appearing in the i'1'Ut screen when the pathways are act i ve. 
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ATTACHMENT 4 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 14:40 Page l 
Ccncent : Calculation of Dose for 118· DR·1 Statistical S-1•• 
File : C :\RESRAD_FAlll LY\RESJtAD\ 118·DR·1_STATISTICAL_DOSE.R.AD 

Concentration of radlonuclldes In envlroro,ental media 
at t • 1 • OOOE+OO years 

Cont .. inat· Surface Air Par· llell surface 
ted ZOM Soll• tlculate llater llater 

Radio• UUllll.U UU.U.UU lUlUUU Ulli.UlU lUUllW 
Nuclide pCl/1 pCl/g pCl/11**3 pCi/L pCI/L 
XUXW XlllUUU UUWUl llllllllll llllllllll lUllllW 
Co·60 2.717E·01 2.717E·01 2.561E·06 O.OOOE+OO O.OOOE+OO 
Cs·1l7 5 . 519E·02 5.519E·02 5.203E·07 O.OOOE+OO O.OOOE+OO 
Nl·63 1.091E+02 1.091E+02 1 .029E·03 O.DOOE+OO O.OOOE+OO 
1111111 llfflllllf llllflllll fllfllllll llllfllllf llflllllll 
*The Surface Soll Is the top layer of soil within the user spec:lflad 11ixin1 tone/depth. 

CVP-2009-00010 
Rev.1 

Concentrations in the llledia occurring in pathways that are suppressed are calculated using th• current input par-ters, 
I.e. using psrameurs appearing In the Input screen when the pathways are active. 

Concentration of radionuclldes in foodstuff llllldia 
at t c 1.000E+oO year•• 

Drinlclng Nonleafy Lufy Fodder Fodder Meat 111 lk Fish Crustacea 
llater Vegetable Vegetable Mo• t Milk 

Radio• WllUlll llllllllll llWlllll llllllUU llUUlW UllllllU llUlUUl llllUXlXl llAlliXl.U 
Nuclide pCl/l pCl/kg pCl/kg pCi/kg pCl/kg pCi/kg pCi/l pCl/k1 pCl/ka 
lWW ll.llXUllU llllllllll Ullllllll llllllWl llllllllll lUlllllll lUlWW UlllllW llWllW 
Co·60 D.OOOE+OO 2.174E+01 2.174E+01 2.190E+01 2.175E+D1 3.228£+01 2.663E+OO O.OOOE+OO O.OOOE+OO 
cc-137 O.OOOE+OO 2.208E+OO 2.208E+OO 2.211E+OO 2.208E+OO 5.332E+OO 1.192E+OO O. OOOE+OO o.oooe+oo 
Ni-63 O.OOOE+OO 5.458E+03 5.458E+03 5.46DE+o3 5.453E+03 2.129E+o3 7.095E+03 O.OOOE+OO O.OOOE+OO 
lllfllf 1111111111 lllllfllll llllllllll lfllllllll 1111111111 llllfillll fffflfl!lf fffflflflf flflllflll 
•concentrations are at cons~tion time and Include radioactive decay and ingrowth during storage time. 

For livestock fodder, cona~tion time is t minus 11eat or milk storage time. 

Concentrations In the media occurring in pathways that • re suppressed are calculated using the current Input parameters, 
i.e. usin9 pararieters appear;ng in the input screen when the pathways are •ct;ve. 
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ATTACHMENT 4 

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

Concentration of radi on.Jcl ides in envirornental mec:Ha 
at t , 3,000E+OO year• 

Contamlnat · surface Air Par- llell surface 
ted Zone Soil* ticulate llater llater 

Radio· llllUii.lU llUAl.lW .lWUUU UUlU.1.U llXUllW 
Nuclide pCi/g pCi/g pCi/otr3 pCi/l pCl/l 
uwn lUXlUlU llUllllll lUlllUll UU.llllU lWUlW 
Co-60 Z.087E-01 2.087E·01 1 .968E-06 O.OOOE+OO O. OOOE+OO 
Cs-137 5.266E-OZ 5.Z66E·OZ 4.965E-07 0.000E+OO O.DOOE+OO 
Ni-63 1.D75E+OZ 1.075E+OZ 1,013E-03 O.OOOE+OO O.DODE+OO 
1111111 1111111111 11111111!! 1111111111 lllllllill 1111111111 
*The Surface Soil is the top layer of soil within the user specified mixing zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current l'l)Ut parameters, 
i.e. using par&ABtera appearing in the input screen when the pathways are active. 

Radio
Nuclide 
ll.1.AU.l 
Co·60 
cs-137 
Ki-63 
I IHI 11 

Concentration of radionuc:lides in foodstuff media 
at t : 3.000E+OO years* 

Drinking Nonleafy leafy Fodder Fodder Meat Milk Fish Crustacea 
llater Vegetable Vegetable Meat Milk 

WlU.UU Ullillllll iiUUllW WA.Ullll WXUUU lWllUU ll.1.UililXll WllWU lUUUUl 
pCI/L pCl/kg pCl/kg pCi/kg pCl/kg pCi/kg pCi/l pCl/kg pCi/kg 

.lUWJIW UAllUUl lAAUlUlX liliUi01l U.UUWl WW.U.U UWlWl lll.l.Wlll Wll.Ulll 
O. OOOE+OO 1.670E+01 1.670E+01 1.68ZE+01 1.671E+01 Z.430E+01 Z.046E+OO o. oooe+oo O. OOOE+OO 
O.OOOE+OO Z.107E+OO 2,107E+OO Z,109E+OO Z,107E+DO 5,088E+OO 1,138E+OO O.OOOE+OO O.DOOE+OO 
O. OOOE+OO 5.373E+03 5.374E+03 5.376E+03 5. 374E+03 Z.096E+03 6.986E+03 O.OOOE+OO O.OOOE+OO 

1111111111 1111111111 111111111! 1111111111 111111111! 1111111111 1111111111 1111111111 1111111111 
•concentrat;ons are at consunption t;me and ;nclude racHoactive decay and ;ngrowth during storage time. 

For livestock fodder, cons~tion time is t mfrus meat or 111illt storage time. 

Concentrat i ons in the media occurrin; in pathways that are S1.4'Pressed are calculated using the current input parameters, 
i.e. using paraNters appearing in the i'l)Ut screen when the pathways are active. 
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ATTACHMENT 4 

1RESRAD, Version 6.4 T« Li11it = 180 daya 08/27/2<X19 14:40 Page 5 
Ccncent : Calculation of Dose for 118-DR·1 Statistical Sllq)les 
Fi le ; C:\RESRAO_FAMILY\RESRAD\ 118·DR·1_STATISTICAL_DOSE.RAD 

Concentrat ion of radioru:l Ides in envlromental media 
at t ~ 1 • OOOE+01 years 

Contninat- surface Air Par· Well surface 
ted Zone Soll* tlculate Water Water 

Radio· llmllUl UlllUl.U llllll.UUl UlWllU lWUlUl 
Nuclide pCi/g pCi/g i,ti/m**3 pCI/L pCI/L 
.IIUUU UlllUUl UUlUlU lWUUll UlillUll llUlUUl 
Co-60 8.295E·D2 8.295E·D2 7.820E·07 O. OOOE+OO O.OOOE+OO 
cs-137 4.470E·02 4.470E·02 4.213E·07 O.OOOE+OO O.OOOE+OO 
Nf-63 1.018E+02 1.018E+D2 9.594E· 04 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*The Surface Soil is the top layer of soil within the user specified rahing zone/depth . 

CVP-2009-00010 
Rev. 1 

concentrations in the lledia occurring in pathways that are suppressed are calculated using the current input po,rneters, 
i .a. using par-tera appearing In the Input screen when the pathway• are active . 

Concentration of radlonuclidH in foodstuff media 
at t 2 1. OOOE+01 years* 

Drinking Nonleafy Leafy Fodder Fodder "eat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio· UUUUU WlUUU llWUUU llUUUllU UUllUUl UUUllU UllUlUl UUUUU lUllAllUl 
Nuclide i,ti/L i,tf/kg i,ti/kg pCi/kg pCi/kg i,ti/kg pCi/L pCi/kg pCi/kg 
UlUU UllXlUU lUlUUU AAWIDU WllUW llWUlUl lW.Ulllll lUWUU lllXlllUU llUlllUl 
Co-60 O.OOOE+OO 6.636E+OO 6.636E+OO 6.685E+OO 6 .639E+OO 9.855£+00 8.130£·01 O.OOOE+OO O.OOOE+-00 
cs- 137 O.OOOE+OO 1.788E+DO 1.788£+00 1.7'/0E+OO 1.788E+OO 4.318E+OO 9. 655E·01 O.OOOE+OO O.OOOE+OO 
Ni·63 O.OOOE+OO 5.089E+03 5.089E+03 5.091E+03 S.089E+03 1.985£+03 6.616E+-03 O.OOOE+OO O.OOOE+OO 
lllilll !111111111 1111111111 1111111111 1111111111 1111111111 !111111111 1111111111 llllllllli 1111111111 
•concentrations are at cons'-""tfon tfrae and Include radioactive decay and ingrowth during storage tin,e . 

For livestock fodder, cons'-""tlon tin,e is t minus meat or milk storage time. 

Concentrations i n the media occurring in po,thways that are suppressed are calculated using the current irput parameters, 
I.e. using p1r.,.tera appHrlng In . the input screen wh-, the pathways are active. 
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ATTACHMENT 4 

1RESRAD, Version 6.4 T« Limit ~ 180 days 08/27/'lfJ09 14:40 P"lle 6 
Concent : calculation of Dose for 118·DR·1 Stat i stical Samples 
Fi le : C:\RESRAD_FANILY\RESRAD\118·DR·1_STATISTICAL_OOSE.1Wl 

Concentration of radionucl ides in enviroroental media 
at t = 3 .OOOE+01 years 

Contaminat• Surface Air Par· llell Surface 
ted Zone Soil* ticulate llater Water 

Radio· UUUAU.l UUWlU lUWUU WW.lW .lWUlli.l 
Nuclide pCi/g pCl/g pCl/m"*3 pCl/l pCi/l 
UUli.AA llUUWl lllAXUUll XUUUW .lUUllill lW.llWl 
Co•60 5.939£·03 5.939E·03 5.599E·08 O.OOOE+OO 0.000E+OO 
C•·137 Z.7971:·02 Z.797E·02 2.6371:-07 O.OOOE+OO O.OOOE+OO 
Ni ·63 8. 712E+01 8. 712E+01 8.213E·04 O.OOOE+OO D.OOOE+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*The Surface Soil is the top layer of soil within the user specified rwixing zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations in the int!dia occurring in pathways that are Sl.4)1)ressed are calculated using the current input parameters, 
I.e. using parameters appearing in the i'l"'t screen when tha pathway• are active. 

Concentration of radi0NJcl ides in foodstuff llledia 
at t • 3.000E+01 yearc• 

Drinking Nonleafy Leafy Fodder Fodder Neat Hilk Fish Crustacea 
llater Vegetable Vegetable Heat Milk 

Radio· lllAXXXUU XU.lWllU Ul.llUW WAlUW UUWlll UlUAllU UlWWX lUUlllU lllllUUl 
Nuclide pCi/L pCi/kg pCl/kg pCi/kg pCl/kg pCi/kg pCi/l pCi/kg pCi/kg 
l.lilAU lWUA.UA lilU.Xu;o llWlUU lWWlll lWWUX .UilWlU XllWllll XAWUU.l UW.UlAl 
C0·60 O.OOOE+OO 4.751E·01 4.751E·01 4.786E·01 4.753E·01 7.056E·01 5.821E· 02 O.OOOE+OO O.OOOE+OO 
Cs•137 O.OOOE+OO 1.119E+OO 1.119£+00 1.120E+OO 1.119E+OO 2.702E+OO 6.042E·01 O.OOOE+OO O.OOOE+OO 
Ni · 63 O.OOOE+OO 4.356E+03 4.356E+03 4.358E+03 4.357E+03 1 .699E+03 5.663E+03 O.OOOE+OO O.OOO'E+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 11111111(( 1111111111 1111111111 1111111111 
*Concentrations are at consUfl1)tion ti,ne end include radioactive decay ard ingrowth during storage time. 

For livestock fodder, cons~tion tiN is t minus meat or 11ilk storage time. 

concentrations in the ,nedla occurring in pathways that are suppressed are calculated using the current input parameters, 
i.e. using pararaeters appeadng in the input screen when the pathways are active . 
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ATTACHMENT 4 

1RESRAD, Version 6.4 r .. Li11it = 180 days 08/21/2009 14:40 Page 7 
Concent : Calculation of DoH for 118· 0R- 1 Statistical Somples 
File : C:\RESRAO_FAMILY\RESRAO\ 118·0R·1_STATISTICAL_DOSE ,RAO 

Concentration of radforu:l ides in envi ronnental lledl a 
at t ~ 1. DOOE+02 years 

Contaminat- Surface Afr Par· llell Surface 
ted Zone Soll* tlculate Water \later 

Radl o· llA.llllllUU .llilAWUXX .llWUAW lWWAU WW.Ull 
Nuclide pCl/g pCf/g pCi/ .. *3 pCI/L pCI/L 
XW.Ull UAAUUU .QWUW UWJWAA l.UWUU lilllWU 
Co·60 5.833E·07 5.833E-07 5.499E-12 D.OOOE+OO O.DOOE+OO 
Cs·137 5.422E-03 5.422E·03 5.112E· .08 O. OOOE+OO O.OOOE+OO 
Ni·63 s.os6E+01 s.os6e+o1 4.7661:-04 o.oooe+00 o.oooe+oo 
1111!11 1111111111 1111111111 1111111111 1111111111 1111111111 
*The Surface Soil Is th• top layer of sofl wf!hln the user specif fed • ixlng zone/depth. 

CVP-2009-00010 
Rev. 1 

concentrations in the • edia occurring in pathways that are suppressed are calculated using the current inp,t par011eters, 
i. e . using par-ters appearing in the Input screen when the pathways are active. 

Concentration of radlonuc:l Ides In foodlltuff media 
at t • 1.000E+02 yaars• 

Drinking Nonleafy Leafy Fodder Fodder Meat Ml lk Fish Crustacea 
\later Vegetable Vegetable Meat NI lk 

Rad io- UWUW UllllUU ll.UlWU lllilllllJ. WlAllW X.UUUW lWXW.U 1..UXWXU MlllWXl 
, Nuclide pCf/l pCl/kg pCi/kg pCi/kg pCi/kg pCl/kg pCI/L pCl/kg pCl/kg 
lUUU UW.Ulll U.0..UllU iU.UWU.ll UM.lU.llU Wll,l.UU Wl.llllW UUilllll UU.i.lllm lWlWU 
co-60 O.OOOE+OO 4 . 666E·05 4.666E-05 4.TOOE- 05 4.6611£-05 6.930E·05 5,7161:-06 O.OOOE+OO O.OOOE+OO 
Cs-137 0, 000E+OO 2.169E-01 2.169E-01 2 . 1ne-01 2.169E-01 5,239E-01 1. 171E· 01 O. OOOE+OO 0 , 000E+OO 
Ni·63 0,000E+OO 2.528E+03 Z.528E+03 2.529E+03 2.528E• 03 9.861E+02 3.287E+03 O.OOOE+OO O,OOOE+OO 
1111111 1111111111 1111111111 1111111111 111lf11111 1111111111 1111111111 1111111111 lflillllll 1111111111 
*Concentrations are at consuoptlon ti11e and Include radioactive decay and Ingrowth cilrlng storag• tf ... 

For l fvestock fodder, cons.....,tion tin,e is t minus ••t or •ilk storage th,e. 

Concentrations i n the media occurring In pathways that are suppruud ara calc:ulatad using the current i~t parOftters, 
i.e. using parameters appeari ng In the ll'f)Ut screen when the pathweys are actiw. 
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ATTACHMENT 4 

1RESRAD, Version 6.4 T« Lfmit = 180 days 08/27/2009 14:40 Page 8 
Concent : Calculation of Do&e for 118· DR·1 Stat i stical Saq,les 
Fi le : C:\RESRAO_FAMll T\RESRAD\118·DR·1_STATISTICAl_DOSE . RAD 

Concentration of radionucl ides in envir~t•l niedla 
at t = 3.00DE+02 years 

cont011inat· surface Air Par- llel l surface 
ted Zone Soil* ticulate \later \later 

Rad io· llWilW WllWU WUlllll llWXU.U lUX.UXUl 
NucHde pCi/g pC l /g pCi/ftl'"*3 pCi/l pCi/l 
lllllll llllUlW llllllUll UlUUlll llWW.U llllUUll 
Co-60 2.065E-18 2. 065E·18 1 .947E-23 0,000E+OO O.OOOE+OO 
Cs·137 4.994E·05 4.994E·05 4.708E·10 O.OOOE+OO D.OOOE+DD 
Ni · 63 1 .068E+01 1 .068E+01 1 .007E·D4 O.OOOE+OO O.OOOE+OO 
lfllill 1111111111 11111111!1 1111111111 1111111111 1111111111 
*The Surface Soil Is the top layer of coil within the user specified mixing zone/depth . 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurring in pathways that ar e suppressed ore calculated usi ng the current input par .... ters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of radionuclides in foodstuff media 
at t = 3. 000£+02 years* 

Drinking Nonle• fy leafy Fodder Fodder Meat Milk Fi sh Crustacea 
\later Vegetable Vegetable Meat Ml lk 

Radio· WllliW llllllllU WUllill llWllUl Ulillllll lllllillll lllllUlU lllWllll llllllllll 
Nuc I Ide pCl/l pCi/kg pCi /kg pCI /kg pCI /kg pCi/kg pC 1/l pCi/kg pCi/kg 
UUUl Xlllllllll AlllllAW ll.i.ll.Ul.U llWillAl M.UAAU.U ll.i.UW.U llllliWl 1.Uillllll lllllllllll 
Co·60 O.OOOE+OO 1 .652E·16 1.652E· 16 1.664E·16 1.653E·16 2 . 453E·16 2. 024E·17 O.OOOE+OO O.OOOE+OO 
Cs• 137 O.OOOE+OO 1.998E· 03 1,998E·03 2.000E·03 1.998E·03 4.825E·03 1. 079E -03 O.OOOE+OO O. OOOE+OO 
Nl -63 O.OOOE+OO 5,341E+02 5.341E+02 5.344E+02 5.342E+02 2. 083E+D2 6.944E+-02 O.OOOE+OO O.OOOE+OO 
1111111 lillllllll 1111 111111 lllfllllll 1111111111 1111111111 11111111!1 1111111111 1111111111 1111111111 
•concentrations are ot cons'-"'>tlon time and include radioactive decay and ingrowth wring storage t ime. 

For livestock fodder , consunptton tfrw fs t 11inu1 meat or • i lk. storage t ime. 

Concentrath>ns i n the media occurring in pathways that are suppressed are calculated using the current input parimeters, 
I.e. us ing parameter• appearing In the Input screen when the pathways ere act i ve. 
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ATTACHMENT 4 

1RESRAD, Version 6.4 T« li111it • 180 days 08/27/2009 14:40 Page 9 
Concent : Calculation of Dose for 11S·DR·1 Statistical Sa""lea 
File : C:\RESRAD_FAMILY\RESRAD\ 118-DR·1_STATIST I CA1_00SE.RAD 

Concentration of radionucl Idea In enviromental n>edia 
at t • 1 . 000E+Ol years 

Contao,lnat· surface Air Par- I/ell Surface 
ted Zone Soil* ticulate 1/ater 1/ater 

Radio- .UlWUll llWWU llUUWl llllllUll llllllllll 
Nucl Ide pCl/9 pCi/11 pCI/IW*"l pCI/L pC!/L 
lllllll UlllllW llllWW llllllllll llilllWU lUWllll 
Co-60 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
Cs-137 3.745E·12 3.745E·12 3.530E·17 O.DOOE+OO O.OOOE+OO 
NI ·63 4.630E·02 4.630£·02 4.365E·07 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 111111lf11 1111111111 1111111111 1111111111 
*The surface Soil Is the top layer of soil within the user specified 11txing zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations In the media occurring in p,• thways that are auppreased are calculated using the current Input paraneters, 
I.e. using para111eter• appearing in the input screen when the p,• thways are active. 

Concentration of radlonuc:l Ides In foodstuff media 
at t 2 1. OOOE+03 years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Ml lk 

Radio• Ullllllll llUAlllXl A.U.Ulllll llllWlU lllUllU.11 llUllllU Wllll.llll UllllWl WWUU 
Nuclide pCI/L pCi/kg pCi/kg pCi/kg pCl/kg pCl/kg pCi/L pCl/kg pCi/k11 
nwu U.lllWl.lll lUlUUU .lllllllWl UUWUl UUWiiA.11 UAAXAlW UW.llllll Ull.lllllll lllWllll 
Co-60 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O, OOOE+OO 
Cs-137 O.OOOE+OO 1.498E·10 1.498£·10 1.SOOE-10 1.498E·10 3.618E·10 S.090E·11 O.OOOE+OO O.OOOE+OO 
Ni-63 O.OOOE+OO 2.315E+OO 2.315E+OO 2.316E+OO 2.315E+OO 9.030E·01 3.010E+OO O.OOOE+OO O.OOOE+OO 
1111111 1111111111 llllllilll 1111111111 ffflllllff 1111111111 1111111111 lfflllllll 1111111111 llffllliif 
*Concentrations are at cons.....,tion tin,e and include radioactive decay and ingrowth during 1torage tia,e. 

For livestock fodder, consUll)tion tin,e ia t minus meat or 11ilk storage time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current in?Jt 'parameters, 
; .e. using paraw,eters appearing In the input screen when the pathway• are active. 
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S..,...ry Calculation of Dose for 118·DR·1 Focused Suplea 
Ff le C:\,J!ESRAD_FAMI l Y\RESRAD\ 118·0R·1_FOCUS_OOSE.RAD 

Ooae Convers ion Factor (and Related) P•r-ter Surmory 
Dose library: FGR 11 

1 C1Jrrent I Base • Para,neter 
Menu 1 Paraaneter Value# , Case* Name 
Ulll.UllUUllUllllWll.QAAAlUUlllUUllUWAUUAAAAUWAWWAUUWWUWWUUUlllWllll 
A-1 ' OCF's for utemal ground radiation, (mrem/yr)/(pCl/g) • ' • 
A•1 ' Ba-13711 (Source: FGR 12) ' 3.606E+OO ' 3,606E+OO ' OCF1( 1) 
A-1 ' Ca-137 (Source: FGR 12) ' 7.510E·04 • 7.510E·04 • OCF1( 2) 
A-1 > Ni·63 (Source: FGR 12) 1 O.OOOE+OO ' O.OOOE+OO I OCF1( 3) 

B·1 1 Dose conver1fon factors for inh• lation, mrem/pC!: 
B•1 ' Cs- 137+0 ' 3 .190E·05 • 3.190E-05 I OCF2( 1) 
B·1 ' Ni·63 ' 6.290E·06 ' 6 . 290E·06 ' OCF2( 2) 

0·1 1 Dose cc:nverston factor• for ingestion, ore,a/pCI: 
0·1 1 Cs-137+0 ' 5.000E-05 ' 5.000E· 05 1 OCF3( 1) 
0-1 ' Ni·63 ' 5.770E·07 ' 5.770E•Q7 I DCF3( 2) 

0·34 ' Food tranafer factors: -• 
0·34 ' cs-137+0 plw,t/soil concentration r•tio, dinoensfonless ' 4.000E-02 • 4.000E·02 1 RTF( 1,1) 
0•34 I Cs-137+0 beef/l ivestock·intake ratio, (pCi/itg)/(pCf/d) ' 3.000E-02 • 3.000E-02 ' RTF( 1,2) 
0· 34 I Cs·137+0 11i lk/llveatock· intake retlo, (pCI/L)/(pCi/d) ' 8.000E-03 ' 8.000E-03 • RTF( 1,3) 
0•34 I 

0•34 I Ni·63 plw,t/101 l conc:enuatfon ratio, dimensionless ' 5 .OOOE-02 • 5.000E-02 1 RTF( 2, 1) 
0-34 ' Ni-63 , bfff/liveatock·intaka ratio, (pCi/kg)/(pCi/d) ' 5.000E-03 ' 5.000E-03 ' RTF( 2,2) 
D-34 1 Nl-63 , mllk/llvestock•intoke ratio, CpCI/L)/(pCl/d) • 2.000E-02 • 2.000E -02 ' RTF( 2,3) 

0·5 1 BioacctaJl • tlon factors, fresh water, L/kg: 
o-5 • Cs-137+0 ffah ' 2.000E+03 1 2.000E+03 ' BJOFAC( 1, 1) 
0-5 ' Cs-137+0 crustacea and 1110llusks ' 1.000E+OZ' 1,000E+02' BIOFAC( 1,2) 
0·5 ' 
0· 5 1 Ni·63 , fish ' 1.000E+02 1 1.000E+02' BIOFAC( 2,1) 
0-5 1 Nl-63 , cruatacH and fflClluoka 1 1.000E+02 1 1.000E+02 • BIOFAC( 2,2) 
ff ff fll f 111 f 11 f 111 f If 1111111111 I I I I I 111111111111111 I 111111111111 I IIJI 1111111111111111111111! 11111 f 1111 f 111 

CVP-2009-00010 
Rev. 1 

#For DCF1<JOOt) only, factors are for Infinite depth I, area. See ETFG table In Gre><rd Pathway of Detailed R-i,ort. 
•e• ae Case means Default.Lib w/o Associate Nucl ide contributions. 
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s....,,.ry calculation of Dose for 118· DR ·1 Focused Seo,ples 
Fl le C :\RESRAD_FAMI LY\RESRAD\ 118·DR·1_FOCUS_OOSE .RAD 

Site-Specif ic Par-ter SUrmory 

CVP-2009-00010 
Rev. 1 

0 ' User ' Used by RESRAD ' Parameter 
Menu ' Paremeter Input ' Default ' (If different fra,n user i nput) ' Name 
U.UlAWUUUWlllllU.UUllllllllllllllliWXlilUlllllXlllllllllilUlllllXlllllllli.UillililllUl.Ul.UWl.U.UUAlllXUUWU 
R011 1 Area of contaminated zone (11•*2) ' 7.500E+01 ' 1.000E+04 ' ' AREA 
R011 1 Thickness of cont-,lnated zone (11) ' 3.00DE+OO 1 2.000E+OO ' • THICKO 
R011 • Lenath parallel to aquifer flow (11) ' 9.000E+OO' 1.000E+02 • • LCZPAQ 
ROil • Basic radiation dose ll11lt (mrem/yr) ' 1.500£+01 • 3.000E+01 • • BRDL 
R011 • Ti11e 1lnce placement of 118terial (yr) ' O.OOOE+OO • O.OOOE+OO • • Tl 
R011 • Times for calculations (yr) ' 1.000E+OO ' 1.000E+OO ' ' T ( 2) 
R011 ' Times for calculations (yr) ' 3.000£+00 • 3.000E+OO ' • T( 3) 
R011 ' Th111 for calculations (yr) ' 1.000E•01 • 1.000E+01 • ' T( 4) 
R011 ' Times for calculations (yr) • 3 . 000E+OI 1 3.000E+01 1 ' T( S) 
R011 ' Times for cslculatlons (yr) ' 1.000E+02 1 1.000E+02 ' • T( 6) 
R011 ' Tfioes for calculations (yr) ' 3 . DOOE+02 ' 3.000£+02 • • TC 7) 
R011 • . Times for calculations (yr) ' 1.000£+03 • 1.000E+03 ' 1 TC 8) 
R011 • Times for calculations (yr) • not used I O.OOOE+OO ' • T( 9) 

R011 • Ti11es for calculation• (yr) ' not used • o.oooe+oo ' • T(lO) 

R012 1 Initial principal radlonucl Ide (pCl/g) Cs·137 • 4.950E·02 1 0.000E+OO 1 'S1(1) 
R012 ' Initial principal radlonucl Ide (pCl/g) Ni·63 ' 9 . 700£+00 ' O.OOOE+OO ' ' S1(2) 
R012 ' Concentration in grOl..rdw• ter (pCI/L) Cs·137 ' not used ' O.OOOE+OO ' ' Ill( 1) 
R012 ' Concentration in groundwater (pCi/L) Ni·63 ' not used ' 0.000E+OO ' ' 111( 2) 

R013 ' cover depth (111> ' O. OOOE+OO • O.OOOE+OO ' 'COVERO 
R013' Density of cowr 111terlal (g/Clll"*3) ' not used ' 1.500£+00 ' ' DENSCV 
R013 1 Cover depth erosion rate (11/yr) ' not used ' 1.000E· 03 ' ' vcv 
R013' Dens i ty of contatDln• ted zone (g/cm .. 3) ' 1 .6DOE+OO ' 1.500£+00 1 1 DENSCZ 
R013 1 Contuilnated zone erosion rate (m/yr) ' 1.000E·03 I 1.000E·03 ' ' vcz 
R013 ' Cont111inated zone total porosity ' 4.000E·01 I 4.000[•01 I I TPCZ 
R013' Contaminated zone field capacity . 1 .SOOE·01 ' 2.000E·01 1 . FCCZ 
R013 • Contaminated zone hydraul fc conductivity (Ill/yr) ' 2 .500E+02 ' 1.000E+01 • ' HCCZ 
R013 ' Contaminated zone b parameter J 4.050E+00 , 5.300E+OO • ' BCZ 
R013 ' Average amual wind speed (m/sec) 1 3 .400£+00 • 2.000E+OO • ' \IIND 
R013' HLnidlty In air (g/m"*3) ' not used 1 8.000E+OO • ' HUMID 
R013 ' Evapotranspiratlon coefficient J 9.100E·Q1 I 5.000E-01 ' ' EVAPTR 
R013 ' Precipitation (11/yr) . 1.600£·01 • 1.000E+OO ' 1 PRECIP 
R013' Irrigation (11/yr) . 7.600£·01 ' 2.000E·01 • ' RI 
R013' Irrigation node I overhead , overhead . . !DITCH 
R013' Runoff coefficient • 2.000£·01 • 2.000E-01 ' 1 RUNOFF 
R013 ' \latershed area for nearby 1tre11111 or pond (m"*2) . 1.000£+06 1 1.000E• 06 ' ' IIAREA 
R013 1 Accuracy for water/soil computat i ons I 1.000E-03 1 1.000E-03 1 ' EPS 

R014 ' Oersfty of satura ted zone (g/cm"*3) ' 1.600E+OO • 1.500E+OO ' • DENSAQ 
R014 1 Saturated zone total porosity I 4.000E•Q1 I 4.000E·01 1 ' TPSZ 
R014 1 Saturated zone effective poros i ty I 2.500E·01 • 2.000E-01 ' ' EPSZ 
R014 ' Saturated zone field capacity I 1 .500E·01 • 2.000E·01 • ' FCSZ 
R014 ' Saturated zone hydraulic conductivity Cm/yr) I 5.530€+03 • 1 .OOOE+02 ' I HCSZ 
R014 ' Saturated zone hydraull c grad tent I 1.25(1E• Q] I 2.000E·02 • ' HG\IT 
R014 ' Saturated zone b parameter ' 4.050E+OO ' 5.300E+OO 1 I 852 
R014 • 1/ater table drop rate. (m/yr) ' 1 . 000E· 03 ' 1. QO<JE•Q3 I 'VI/T 
R014 ' Wei I punp intake depth (m below water table) ' 4.600E+OO ' 1.000E+01 • ' DIIIBIIT 
R014 ' Model: Nordisperslon (ND) or Mass·Balance (MB) ' ND ' ND ' HOOEL 
R014 ' llel I p<aiplng rate (11**3/yr) ' 2.5DOE+02 ' 2.500E+02 ' • UII 
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Site-Specific P• r111eter SLIIINlry (contlrlled) 
0 ' User ' ' Used by RESRAD • Par-ter 
Mero ' Para11eter Input ' Default • (If different froo, user input) • NaM 
XllllllAllllllU.UllllUU.Ullllll.Ullllllll.lllUllllll.UU.UAU.UUU.UUWW.U.U.UW.U.U.U.Ullll.UU.UU~llWllill.UWllU.U.Ull 
R015 • Ntnber of ~•tur• ted zone strata ' 1 • 1 • • NS 
R015 ' Unsat. zone 1, thickness (II) ' 2.000E+01 ' 4.000E+OO • • H(1) 
R015 • urmat . zone 1, soil density C11/antt3> • 1.600E+OO 1 1.SOOE+OO • 1 DENSUZC1) 
R015 • Unsat. ·zone 1, total porosity ' 4.000E-01 1 4.000E-01 • • TPUZ(1) 
R015 • Unsat. zone 1, effective por01lty • 2.500£-01 • 2.000E-01 • • EPll2(1) 
R015 • Uns• t. zona 1, field capacity • 1.SOOE-01 • 2.000E·D1 1 • FCIJZ(1) 
R015 • Unsat. ZOM 1, soll·speclflc b parameter ' 4.050E+OO • 5.300E+OO • • BUZ(1) 
R015' Unset. zone 1, hydraulic conductivity Cm/yr) '2.500E+02 • 1.000E+01 1 • HCUZ(1) 

R016 ' Distribution coefficients for Cs•137 
R016 ' Contnlnated zone (<:r*3/g) 
R016' Unsaturated zone 1 (cll**3/g) 
R016 ' Saturated zone (cn,"*3/g) 
R016' Leach rate (/yr) 
R016' Soll.t,ll I ty canatant 

R016 ' Distribution coafflclenta for Nl-63 
R016 ' ContB11inated zone (Cll**3/g) 
R016 ' Unsaturated zone 1 (C11**3/g) 
R016 ' Saturated zone (cn,"*3/g) 
R016 1 Leach rate (/yr) 
R016 1 Soll.t,il ity canatant 

R017' lnhalatfon rate (nf'*3/yr) 
R017 ' M• sa loading for inhalation (g/11**3) 
R017 ' Exposure ck.oration 
R017 ' Shielding factor, Inhalation 
R017' Shielding factor, external gama 
R017 ' fraction of time apent lndoora 
R017' Fraction of time spent outdoors (on site) 
R017 1 Shape factor flag, external glnl!II 
R017 ' Redlf of shape factor array (u1ed if FS • -1 ): 
R017 ' outer annular radlua (11), ring 1: 
R017' outer arn.ol ar rad I us (11), ring 2: 
R017 1 outer annular radius (11), ring 3: 
R017' outer amular radius (11), ring 4: 
R017 1 outer arnul er radius (11), ring 5: 
R017 ' outer amul ar radius (m), ring 6: 
R017 ' outer arnular radius (II), ring 7: 
R017' outer arn.olar radius (11), ring a, 
R017 ' outer annular radius (11), ring 9: 
R017 ' outer arn.ol ar radiua (11), ring 10: 
R017 ' outer annular radlua (11), ring 11: 
R017 • outer anrol ar radius (m), ring 12: 

' 5.000E+01 • 4 .600E+03 ' 
• 5.000E+01 ' 4.600E+03 ' 
J 5.000£+01 I 4,600f+03 I 

I O.OOOE+OO ' O.OOOE+OO ' 
• O.OOOE+OO I O.OOOE+OO • 

I 3.000E+01 J 1.000E+03 ' 
I 3.000£+01 I 1.000E+03 1 

I 3.000£+01 J 1.000E+03 1 

I O.OOOE+OO I O.OOOE+OO I 

I O.OOOE+OO ' O.OOOE+OO I 

' 7.300E+03 ' 8.400E+03 ' 

' 1.000E·04 ' 1.000E-04 ' 
' 3.000E+01 ' 3.000E+01 ' 
• 4.oooe 001 • 4.000E·01 ' 
' 8.000E·01 ' 7.000E-01 ' 
' 6.000E-01 • S.OOOE-01 • 
' 2.000E-01 ' 2.SOOE-01 • 

' 1.000E+OO • 1.000E+OO • 

' not used ' 5 . 000E+01 ' 
' not used • 7.071£+01 ' 
' not used ' O. OOOE+OO ' 
' not used ' O.OOOE+OO I 

' not used ' O.OOOE+OO I 

• not used ' O.OOOE+OO I 

• not used • O.OOOE+OO ' 
• not used ' O.OOOE • OO • 
• not used ' O.OOOE+OO ' 
' not used ' O. OOOE+OO I 

• not used ' O.OOOE+OO ' 
• not used ' O.OOOE+OO I 
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3.322E·04 
not used 

5.528E·04 
not used 

>O ahovs cir-cular AREA. 

'DCNUCC( 1) 
• DCIIUCU( 1, 1) 
1 DCNUCS( 1) 
' ALEACH( 1) 
' SOI.UBIC( 1) 

'DCIIUCC( 2) 

' DCIIJCU( 2, 1) 
' DCNUCS( 2) 
' ALEACH( 2) 
' SOI.UBIC( 2) 

' !NHALR 
' MLINH 
' ED 
' SHF3 
' SHF1 
' FIND 
' FOTD 
' FS 

' RAD SHAPE( 1) 
' RAD-SHAPE( 2) 
' RAD-SHAPE( 3) 
' RAD-SHAPE( 4) 
' RAll:SHAPE( 5) 
' RAD Sl!APE( 6) 
1 RAD-SHAPE(· 7) 
• RAD:swE< 8> 
' RAD SHAPE< 91 
' RAII-SIWE(10) 
' RAD-SIWE(11) 
1 RAD:SIWE(12) 
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Si te- specif i c Par-tor s..,...ry (continued) 
0 1 User 1 ' Used by RESRAD • Paraneter 
Heru ' Par.,.ter ' Input ' Defaul t ' (If different fron, uaer I nput) • N111e 
W.U.WIDWU.U.U..U.XllXWi.UlllllWUUX.U.UXWXWUX.UlJ.WlllW.UllUllWlllAU.UllWX.U.UXWlllllAWlllli.U.l.U.W 
R017' Fract i ons of annul ar areas wi t hi n AREA : 
R017 ' Ri ng 1 
R017 ' Ri ng 2 
R017 ' Ri ng 3 
R017 ' Ring 4 
R017 ' Ring 5 
R017 ' Ring 6 
R017 ' Ring 7 
R017 ' Ri ng 8 
R017 ' Ring 9 
R017 ' Ring 10 
R017 ' Ring 11 
R017 ' Ring 12 

' not 
• not 
' not 
' not 
' not 
' not 
I not 
' not 
• not 
' not 
• not 
' not 

used 
used 
used 
used 
used 
u1ed 
usad 
used 
used 
UHd 
uaed 
used 

I 1. OOOE+OO ' 
' 2. 732E·01 ' 
' O.OOOE+OO ' 
I 0.000£+00 1 

• O. OOOE+OO • 
I O.OOOE+OO ' 
• 0.000E+OO • 
' O. OOOE+OO • 
• 0. OOOE+OO 1 

' O. OOOE+OO • 
• O. OOOE+OO ' 
J 0.000£+00 I 

R01B' Fruits , vegetable• and gra i n cons..,.,tion (kg/yr) 1 1.100E+02 • 1.600E+02' 
R01B ' Leafy vegetable consu,pt i on (kg/yr) ' 2 . 7DOE+OO 1 1.400E+01 • 
R01B ' Hilk consunpt l on (L/yr) ' 1.000E+02 • 9.200E+01 1 

R01B ' Heat and poultry cons1.1111pt l on (kg/yr) ' 3.600E+01 • 6.300£+01 • 
R018 ' Fish consunpt l on (kg/yr) 1 1.970E+01 • 5. 400E+OO • 
R018 ' Other seafood cons"'1)t fon (kg/yr) • 9 .000E-01 • 9.000E-01 1 

R018 ' Soil Ingest i on rate (g/yr) ' 7 .300E+01 1 3.650E+01 1 

RD18 ' Drinking water Intake ( L/yr) ' 7.300E+02 1 5.100£+02 1 

R018' ContM1inatfon fraction of drinki ng water • 1.000E+OO • 1.000E+OO • 
R018 • Contaa,lnatlon fracti on of household water ' not used • 1. 0DOE+OO • 
R018 • Cont..,inat f on fract i on of l fvHtock water • 1 . OOOE+OO • 1.000£+00 1 

R018' Cont .. in1tlon fraction of irrigation water • 1.000E+OO • 1.000£+00 1 

R018 • Cont•lnatlon fraction of aquatic food ' 5.000E-01 ' 5.000E· 01 • 
R018' Cont..,ination fract i on of plant food ' ·1 '·1 
rt:018 ' Conta111inat i on f rectfon o f me• t 1 - 1 1 ·1 
R018 • cont ... ination f ract i on of milk '· 1 •-1 

R019 ' Livestock fodder Intake for ~at (kg/day) 
R019 • Livestock fodder intake for 11i lk (kg/day) 
R019 ' Livestock water i ntake for n,eat (L/day) 
R019 ' L Ives tock water intake for 11i lk CL/day) 
R019 ' Livestock soil i ntake (kg/day) 
R019 ' Hase loadi ng for fol iar depoa i t l on (g/.,.*3) 
R019 ' Depth of soil ral xlng layer (ml 
R019 ' Depth of roots <•> 
R019 ' Drinking wattr fraction f r om ground water 
R019 • Household water f raction fr0111 ground water 
R019 • Livestock water f r action frOffl ground water 
R019 • Irrigat i on fract i on f r om groll'ld water 

R19B • llet weight crop y ield for Non-Leafy (kg/.,...2) 
R19B • wet weight crop y i eld for Leafy (kg/,.....21 
R19B ' \let wei ght c rop yi e ld for Fodder (kg/.,-2) 
R19B • Growi ng Season fo r Non-Lea fy (years) 
R19B ' Growing Season f or Leafy (years) 
R19B ' Growl ng Season f or Fodder (years) 

' 6 .800E+01 ' 6.800E+01 ' 
' 5 . 500E+01 ' 5.500E+01 • 
' 5.000E+01 ' 5.000E+01 ' 
• 1 .600E+02 • 1,600E+02 • 
' 5.00DE-01 ' 5.000E-01 • 
' 1.00DE-04 ' 1.000E-04 • 
' 1 . 500E· 01 ' 1 .50DE· 01 ' 
' 9.000E-01 ' 9.000E- 01 • 
1 1 . OOOE+OC ' 1.000E+OO ' 
' not used ' 1. OOOE+OO • 
' 1 .OOOE+OO • 1.000E+OO • 
' 1.000E+OO' 1.000E+OO • 

I 7 . 0()01;•01 J 7, QQQE• Q1 J 

• 1 . SODE+OC ' 1.500£+00 • 
' 1 . 100E+OO ' 1.100E+OO 1 

' 1 . 700E·01 ' 1.700E· 01 ' 
' 2.SOOE-01 ' 2.500E· 01 • 
' 8.000E -02 ' 8.000E-02 • 
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0 .375E· 01 
0,375E·OZ 
0 .375E·02 

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

1 DIEHi) 
' DIET(2) 
1 OIET(3) 
' DlET(4) 
' Dl ET(5) 
' OIETC6) 
' SOIL 
' OWi 
' FOIi 
' FHHW 
' FLW 
I FIIIW 
' FR9 
' FPLANT 
' FMEAT 
' FMILK 

' LFIS 
' LFl6 
' LWl5 
' LWl6 
' LSI 
' MLFD 
' DM 
' OROOT 
' FGlllW 
' FGIIHH 
' FGIILW 
• FGWIR 

' TV(1) 
' YV(2l 
' YV(3l 
' TE(1) 
' TE(2l 
·• TE(3) 
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ATTACHMENTS 

1RESRAD, Version 6.4 T« Li11it a 11!0 days 08/27/2009 15:21 Page 6 
SLl!IOllry : Calculation of Dose for 118·DR·1 Focused Sill'llples 
Fi le C:\RESIIAO_FAMIL Y\RESRAD\ 118·DR· 1_FOCUS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Site· Speeific P•r-ter Sum-.ry Ccanti.-..ed) 
O I User ' > Used by RESRAD I P•r-ter 
Menu • Par-ter l'l)Ut ' Def~l t I Cit different from user l'l)Ut) 1 Name 
IUU.U.UAllUIAIUllWllll.U.lWWWillWUllllUlllllllllWllUlUllllllUUllllllnnlll.Ullllllllllll™ll.UllllllXI 
R198 • Trans location Factor for Non·Leafy ' I.OOOE· 0_1 ' 1 . DOOE · 01 ' ' TIVC 1) 
R19B I Translocatfon Factor for Leafy ' 1.000E+OO • 1,000E+OO • , TIV(2) 
R19B ' Translocatlon Factor for Fodder ' 1.000E+OO 1 1.000E+OO ' , TIV(3) 
R19B • Dry Foliar Interception fraction for Nan-Leafy ' 2,500E·01 1 2.500E·01 1 ' RDRTC1) 
R19B • Dry Fol far Interception Fraction for leafy ' 2,500E·01 ' 2.500E·01 1 • RDRY(2) 
R19B • Dry Fol far Interception Fraction for Fodder ' 2.500E·01 > 2.500E·01 • • RllRY(3) 
R199 • Wet Foliar Interception Fraction for Non- leafy ' 2.500E·01 • 2.500E•01 • • RIIET(1) 
R199 1 Wet Fol far lntarcaption Fraction for Leafy ' 2,500E·01 ' 2.500E·01 ' • Rlol:T(2) 
R199' llet Foliar Interception Fraction for Foddor ' 2.5D0E·01 • 2.500E·01 • • Rlol:T(3) 
R19B • lleatherlng RelllOVal Constant for Vegetotion ' 2.000E+D1 ' 2.000E+01 1 • WtAN 

C14 • c-12 concentration In water (g/aa**3) 
C14 • C-12 concentration fn cont•11inated sail (!Ilg) 
C14 ' Fract i on of vegetation carbon from son 
C14 • Fraction of vegetation carbon fr011 ofr 
C14 • C·14 evasion layer thickness In soil (OI) 
C14 • C·14 evufon flux rate fr0111 10!1 (I/sec) 
C14 • c-12 evasion flux rate fr011 soil (11sec) 
C14 • Fraction of grain In bfff cattle feed 
C14 ' Fraction of grain in 11i lk cow feed 

' not used ' 2.000E·05 ' 
1 not used 1 3 .000E-02 ' 
• not used ' 2 . 000E-02 • 
• not used ' 9,800E•01 > 
' not used ' 3 . 000E·D1 • 
' not used ' 7.000E-07 • 
' not used ' 1.000E-10 1 

• not used ' 8.000E-01 1 

' not used ' 2.000E-01 • 

STOR I 

STOR I 

STOR ' 
STOR ' 
STOR 1 

STOR ' 
STOR ' 
STOR ' 
STOR ' 
STOR ' 

Storage times of contM1inated foodstuffs (daya): ' 
Fruits, non· leafy vegetables, ard gra in ' 1.400E+01 • 1.400E+o1 • 
Leafy vegetables • 1.000E+OO ' 1.000E+oo • 
Milk ' 1.000E+OO • 1 .OOOE+DO • 
Meat and pool try 1 2,000E+01 • 2.000E+o1 • 
Fish ' 7.000E+OO ' 7.000E+OO • 
Crustacea and onalluska ' 7 . OOOE+OO • 7 .OOOE+OO • 
Well wata, ' 1.000E+OO 1 1.000E+DO > 
Surface water • 1 . OOOE+OO ' 1.000E+oo • 
livestock fodder ' 4.500E+01 ' 4.500E+01 ' 

R021 • ThlcknKa of building foundation (II) 
R021 1 Bulk density of building foundation (g/at""3) 
R021 • Total porosity of th• cover •terhl 
R021 ' Total porosity of the bu!ldl~ fOIR!ation 
R021 1 VolLJ111!trlc water content of the cover material 
R021 1 VolLJ111!tric water content of the foundation 
R021 ' Diffusion coefficient for radon gas (II/sec): 
R021 1 in cover 1111terlal 
R021 1 in foundation 11• terial 
R021 ' In cont•lnated zone soil 
R021 • Redon vertical dl....-.ion of mlxint (ml 
R021 • Average bufldlnt air exchange rote (1/hr) 
R021 ' Height of the bul lding (rOOIII) (11) 
R021 • Building Interior area factor 
R021 ' Building depth below ground surface (~) 
R021 ' Emanating power of Rn-222 gas 
R021 1 Emanat Ing power of Rn• 220 gas 

TITl I NU!ber of graphical time points 

' not used ' 1 .500E ·01 ' 
' not used ' 2.400E+OO • 
' not used • 4.000£·01 • 
' not used ' 1 .OOOE·01 ' 
' not used ' 5. 00De-02 1 

' not used ' 3.000E-02 1 

' not used ' 2.000E-06 • 
' not used ' 3.000E-07 ' 
' not used 1 2.000E-06 • 
' not used ' 2.000E+OO ' 
1 not used ' 5.000E·01 • 
' not used ' 2.500E+OO ' 
1 not used • O.OOOE+OO • 
' not used • ·1 .OOOE+DO 1 

' not used ' 2. 500E·01 ' 
' not used ' 1 .500E·01 • 

32 
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' C1MR 
' C12CZ 
I CSOIL 
I CAIR 
I DMC 
' EVSN 
' REVSN 
' AVFG4 
1 AVFG5 

' STOR T(1) 
' STOR-T(2) 
' STOR-T(3) 
' STOR-T(4) 
' STllR-T(5) 
1 STllR-T(6) 
' STOR-T(7) 
' STOR-T(8) 

' STOR:TC9) 

1 FLOOR! 
I DENSFl 
I TPCV 
I TPFL 
' PH20CV 
' PH20FL 

' DIFCV 
' DIFFL 
1 DIFCZ 
' HMIX 
' RENG 
I HRM 
' FAI 
I DMFL 
1 EIIAHA( 1) 
1 EMANA(2) 
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ATTACHMENT 5 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 7 
SLJ11111ry : Calculation of Dose for 11!1·DR·1 Focused SBlllplts 
Fi le C:\RESRAD_FAMI LY\RESRAD\ 118·DR·1_FOCUS_D0SE .RAD 

CVP-2009-00010 
Rev. 1 

Site-Specific Par-ter s ...... ry (continued) 
• ·user • 1 Used by RESRAD • Parmeter 

Menu • Parameter Input • Default • Of different from user input) • Na,ae 
i~UWWMlllllllUUUWllWWAUAUUlll.Ul.llAWW.UlUWUUUUUlllWM.UUliUW.lUlillllillllllillW 
TITL • MHlnun nlllt>er of int•gration points for dose ' · 1 ' • ' LYMAX 
TITL • MaxillUII nullber of lnt•grnlon points for risk 5 ' IClMAX 
1111 fl !I! 111111111111111 I! 11!11111111111111111111111111111111111111111111111111111111 I I I I I 11 I 111111111111 ! 1 ! I! 1111111 ! 11111111 ! 1 

SU111111ry of Pathway Sel ecti ens 

Pathway User S•lectlan 
lllUlWlXlllllllllllllXX.UXXAlllllUlUllXXUXXll 

1 •· external gama I active 
2 ·· Inhalation (w/o radon)' active 
3 -- plant ingestion • active 
4 •· ,neat Ingestion active 
5 ·· 11flk lngntion active 
6 -- aquatic food• active 
7 •• drlnltinv water active 
8 ·- soil ingettion active 
9 - - radon suppreued 
Find peak pathway doses suppressed 

1111111 fl! I fl! Ill II I II!!! I 111111111!11 fl 11111111111 
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ATTACHMENTS 

1RESRAD, Version 6.4 T« limit • 180 days 08/27/2009 15:21 Page 8 
Sunnary : Calculation of Dase for 118· DR·1 Focusod S111plH 
Fi le : C:\RESRAD_FAMILY\RESRAD\118-DR·I_FOCUS_OOSE.RAD 

Cont•inated Zane Dhnonafons 
lllAWUllUWUUUUllW 

Initial Sall Concentrations, pCi/g 
UAWlllWWllll.UlAUllUllW 

Area: 
Thickneaa: 

Cover Depth: 
0 

75. 00 scµire raeter1 
3.00 meters 
D. 00 11eter1 

Cs-137 4.950E·02 
Ni ·63 9. 7DOE+OO 

Total Dase TDOSECt), mreft\/yr 
Bas i c Radiation Dose llaft • 1.500£+01 rrre!R/yr 

Total Mi xture s._. MCtJ • Fraction of Basic' Dose ll11it Received at Time Ct) 
llllUAUllWAUllllllUl!WllllUAlllllAUUAXUllWAXW.11.lllllllllllAUllllllllll 

t (years) : O.OOOE+OO 1. OOOE+OO 3 . 000E+OO 1 .OOOE+01 3 . 000E+01 1.000E+D2 3 . 0DOE+D2 1 .OOOE+03 
TDOSE(t): 8.S60E·02 8.656E· 02 8.264E·02 7.027E·02 4.426E · 02 ll.997E·03 2.092E· 04 5.724E·07 

H(t): 5.906£-03 5.771E·03 s ·.s09E-03 4.685E·03 2.951E·a3 5.998E·04 1.394E· 05 3.816E·OII 
OMaxfnua TDOSECt>: 8.ll60E·02 11rem/yr at t • 0.000E+OO yaara 

CVP-2009-00010 
Rev. 1 
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Chk"d By M W Perrott Date 8/31/09 

Cale. No. 0100D-CA-V0326 Rev. No. _Q__ 

B-88 



CVP-2009-00010 
Rev. 1 

ATTACHMENT 5 

1RESRAO, Version 6.4 T« Limit x 180 days 08/27/2009 15:21 Page 9 
Si.nnary : Calculation of Oose for 118·0R·1 Focused 5a"1'l•• 
Fi le C: \RESRAD_ FAMI LY\RESRAD\ 118·0R· 1_FOCUS_OOSE.RAD 

Total Dose Contributions TDOSE(l,p,t) for Individual Radionuclide• (l) and Pathways (pl 
As mreM/yr and Fraction of Total Dose At t x O.OOOE+OO years 

0 Water Independent Pathways ( Inhalation excludes radon) 
0 Grou,d Inhalation Radon Plant Meat Milk 
Radio· lllllllUUJiUU 
Nuclide mremtyr fract. 
UlllU XUllllXl XUUX 
Cs-137 8.675E·02 0.9792 
Ni-63 O. OOOE+OO 0.0000 
111!!!1 !11111111 lll!ii 
Total 8.675E·02 0.9792 

0 

UXlllilliXUXU ilAXlUiUXUlllU AXUllUllAlWX XAAWXUUUUX x.mxuuum.u 
mremtyr f r•ct. mren,/yr fract. mremtyr fract. mrem/yr fr•ct. 

lllUO.XX lliW XUUUll UUll UUUUX Ullll lUUUU UlUA 
3. 798E·08 0.0000 . O.OOOE-t-00 0.0000 4.184£-04 0 .0047 3.228E·05 0.0004 
1.468E-06 0.0000 O.OOOE+OO 0.0000 1 .183E·03 0.0133 1 •. 473E-05 0.0002 
iiiiilll! 111111 illllllll 111111 111111111 111111 111111111 111111 
1.506E·06 0.0000 O.OOOE+OO 0.0000 1.601E·03 0.0181 4.701E·05 0.0005 

mrem/yr fract. 
UXUUU XA,0,ll 
2.00SE-05 0.0002 
1.364E·04 0,0015 
llllliilf llilll 
1.565E-04 0 . 0018 

Total Dose contributions TDOSE(i,p,tl for Individual R•dionuclides (I> and Pathways (p) 
As mremtyr and Fraction of Total Dose At t = O.OOOE+OO years 

0 Water Dependent Pathways 
O Water fish Radon Plant Meat Mi I k 

Radio- llllllUliXWU O,llUUUUlllll XUUXlUU.llllX lWUllllUUll llllUlllllUUll unnwu.uuu 
Nuclide mrem/yr fract. mremtyr tract. mrem/yr frect. mremtyr fract. 
Aillllll UlU,lllll Xllllll AAUUAAl WUA .OAUUU AUUX XXO.Wll llUll 
Cs-137 O.OOOE+OO 0,0000 O.OOOE+OO 0,0000 O.OOOE+OD 0,0000 O.OOOE+OO 0,0000 
Ni-63 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O. OOOE+OD 0.0000 0,000E+OO 0.0000 
!111111 ffl!llff! !fff!i fl!li!lfl 11111! f!f!llfll ll!111 ll!lf!lff !!ff!I 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0,000E+OD 0.0000 O.OOOE+OO 0,0000 

o•s<111 of all water independent and dependent pathways. 

8-89 

..-emtyr fract. 
UUllUl UWA 
O.OOOE+OO 0,0000 
O.OOOE+OO 0.0000 
1111 ! ! ! I! 111! II 
_O.OOOE+OO 0.0000 

r•retll/yr fract • 
XWAAJ.ll UUU 
O.OOOE+OO 0.0000 
0.000E+OO 0.0000 
f!!ll!fll llllll 
O.OOOE+OO 0.0000 

Attachment 5 
Originator: S. W. Clark 
Chk'd By M. w Perrott 

Cale. No. 0100D-CA-V0326 

Soil 
UUUUUUXXlll 
mren,/yr fract. 

AiiUllW llllAl 
1.084£-05 0.0001 
2.451E·05 0.0003 
!1111!11! lfllll 
3.535E·05 0.0004 

All Pathways• 
UWAXWlllUl 
r•rem/yr f rac t. 

Ulll.UXA llUU 
8. 724E-02 0.9847 
1.360£-03 0.0153 
!11!1!111 !111!I 
8.860£·02 1 ,0000 
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ATTACHMENTS 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 10 
SLlll!Bry : Calculation of Dose for 118-0R-1 Focused Saq,les 
Fi le C:\RESRAD_FAMI LY\RESRAD\ 118-0R·l_FOCUS_DOSE.RAD 

Total Dose Contributions TDOSE(f,p,t) for lrdfvfdual RadfonucUdea (I) and Pathways (pl 
As 11re,n/yr ard Fraction of Total Dose At t • 1.0DOE+OO years 

0 
0 Ground 
Rad! o· .Ullll.Ulll.U.lil 
Nuclide IW'OIA/yr fr• ct, 
llUlll .Ulllllll lllUl 
Cs-137 8.475E·02 0.9790 
Ni ·63 O.OOOE+OO 0.0000 
11!1111 111111111 111111 
Total 8.475E·02 0.9790 

0 

1/ater Independent Pathways (lrllalation excludes radon) 
Inhalation Radon Plant Heat 

ll.UlllUlllUll lllUllWXlWl ll.UlllllllllW UllUlUlWlll 
mrffl/yr tract. fll"etl/yr tract. lll'em/yr tract. mrem/yr f ract. 

lllllllll llllll llllillll llWl lWWll Wlll lllllllll Ullll 
3. 710E-08 0.0000 O.OOOE+OO 0.0000 4.087E·04 0.0047 3.153£-05 0.0004 
1.456£-06 0.0000 o.oooe+oo o_oooo 1.174E·03 0.0136 1.462e-os 0.0002 
lflllllli flflll 111111111 111111 111111111 111111 111111111 111111 
1 .4931:-06 0.0000 O.OOOE+OO 0.0000 1 .582E·03 0.0183 4,615£-05 0.0005 

Hilk 
llWWilllUU 

IW'efl/yr tract. 
lllllllll llllll 
1 .958E-05 0.0002 
1 ,354E-04 0.0016 
111111111 111111 
1.550E·04 0.0018 

Total Dose Contributions TDOSE(l,p,t) for lndiviciMal Redlonuclldes (I) ard Pathways (pl 
Al rrremtyr and Fraction of Total DOH At t • 1 .OOOE+OO years 

0 1/ater Dependent Pathwaya 

.$oil 
illllllW.lllililU 
nrev,/yr fract. 

UWUll lllAU 
1.059£-05 0.0001 
2.432E·05 0.0003 
111111111 111111 
3.491E·05 0,0004 

0 llater Ffah Radon Plant 
Radio· WlliUAUUW .U,OllllllllUll WlllAWUUll llllllllllllllW 
Nucl Ide m,-etfl/yr tract. ,wreovyr tract, rrre,a/yr fract. ,.,...,yr fract. 
AllUllll .UlWW Ulllll llAWUll llllU.U WWW llAUll llll.WlU lllllll 
cs-137 0,000E+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 
Nl·63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 11!111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o.oooe+oo 0.0000 

Meat Milk All Pathways• 

Cl"Suo of all water i rdependent and dependent pathway•• 

8-90 

llllllllllilUlll 
mrem/yr fract. 

lllllllllllAU UllW 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

llWWUJIUW lllilUDilllUilU 
,....,y, fract. 

llWll.Ull Ulllll 
O.OOOE+OO 0.0000 
0. DOOE+OO O. 0000 
111111!11 111111 
O.OOOE+OO 0.0000 
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mrem/yr tract. 
lllllllllll llUll 
8.522£-02 0.9844 
1.349E·Ol 0,0156 
111111111 111111 
8.656£-02 1.0000 
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1RESRAI>, Version 6.4 1- limit • 180 days 08/27/2009 15:21 Page 11 
Surmary : Calculation of Dose for 118-DR-1 Focused Samples 
FI le C :\RESRAD_FAMIL Y\RESRAI>\ 118·DR·1_FOCUS_DOSE .RAD 

Total Dose Contributims TOOSE(i,p,t) for Indiv idual Radioruc:ltdes (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t 2 3.000E+OO years 

0 
O Grol.flC:I 

0 

Radio· UllllUllllUUXl 
Nucl Ide mreai/yr fract. 
UUlU WWXU UUU 
cs-137 8.086E·02 0.9785 
Nl-63 O.OOOE+OO 0.0000 
llillll 11111!111 111111 
Total 8.086E·02 0.9785 

Water Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat 

lWlUlWllUX WilllWWW Ulll.UUl.W.Ulll UllllUllUlUU 
"1re,n/yr fract. 11rem/yr fract. r,:etfl/yr fr act, mran,/yr fract. 

UUUU.l nuu wuuu WlU .UUll.lU UUlll nuxuu lllllll 
3.540E· 08 0.0000 O.OOOE+OO 0.0000 3.900E·04 0.0047 3. 009E·05 0.0004 
1.434E·06 0.0000 O.OOOE+OO 0,0000 1.155£-03 0.0140 1. 440E·05 0.0002 
111111111 111111 111111111 111111 111111111 111111 1111111!1 111111 
1.469£-06 0 . 0000 0. 000E+OO 0.0000 1.545£-03 0.0187 4. 448E·05 0.0005 

Milk 
lX.lU.l.UllUllUU 

mreOl/yr fract. 
uuwu uuu 
1 .869E·OS 0.0002 
1.333E·04 0. 0016 
111111111 111111 
1 .520E·04 0.0018 

Total Dose COntributfons TDOSE(l,p,t) for Individual Radionuclides (i) and Pathway• (pl 
As mrell/yr and Fraction of Total Dose At t 2 3.000E+OO years 

O IJater Dependent Pathways 

Soil 
UW.llli .. UAAJ,llU 
mrem/yr fract. 

llWXW UUU 
1.010E·05 0.0001 
2.395E·OS 0.0003 
111111111 111111 
3.405E·05 0.0004 

O llater Fish Radon Plant Meat Milk All Pathways• 
Radio- lWllllllUlUU Al.UWXWWU UlllWUJf.WllU uunux.w..uu UWl.UllXUUU UUJIXUUUUU UUUWJf.WUll 
Nuclide orem/yr fract. "1rt!lll/yr fract. rorr!fl/yr fract. mrr!fl/yr fract. 
lllll.l.U UUUllU UJIU)I .lUlUUl Ullll.l UXJIW)l)I WW xm.wu mw 
cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0. 000E+OO 0.0000 
N1·63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE• OO 0 . 0000 O.OOOE+OO 0. 0000 o.oooe+oo 0.0000 

O*S1.111 of all water independent ond dependent pathways. 

8-91 

mrl!ll/yr fract. 
AAWUllli UUU 
O.OOOE+OO 0.0000 
O.OOOE+OO .0.0000 
111111111 111111 
O.OOOE• OO 0.0000 

rorem/yr fr act. 
XXUUW UllU 
0. OOOE+OO O. 0000 
o.oooe+oo 0.0000 
111111111 111111 
O.OOOE• OO 0.0000 
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r,rr,mfyr fr act. 
Al.UUW Jf.UJ.ll 
8.131E·0Z 0.9839 
1.329£-03 0.0161 
111111111 111111 
8.264E·0Z 1.0000 
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ATTACHMENT S 

1RESIWl, Version 6.4 T« Limit • 180 days 08/27/7;009 15:21 Pave 12 
SLJ11118ry : Calculation of Dose for 1111·0R-1 Focused Sallplea 
File : C:\RESRAD_FAMILY\RESRAD\11ll·OR·1_FOCUS_OOSE . RAD 

Total Dose ContritwJticns TOOSE(i,p,t) for lrdlvldual Radloru:lldes (i) ard Pathways (p) 
Aa rrr«R/yr ard Fraction of Total Dose At t • 1.000E+01 years 

0 
0 GrOUld 

Radio· WAWUUUJ.U 
Nucl Ide .-etr,fyr tract. 
lWW WUWA llllli 
Cs-137 6.863E·02 0.9767 
Ni-63 0.000E+OO 0.0000 
1111111 111111111 111111 
Total 6.863E·02 0.9767 

0 

Water Independent Pathways (lnhal1ti on excludes radon) 
lrlhalation Radon Plant Heot 

UUllllillUAW WWWllllW UUlllUUlUll AWllllll.UllU 
11remtyr fr1ct. 11renvyr fr•ct. 11renvyr froct. nre!l/yr fract. 

A.UAUW WW WWlll IUIIW llllWll lllllll llllllW lXllU 
3.005E·08 0.0000 O.OOOE+OO 0.0000 3.31DE-04 0.0047 2.554E-05 0.0004 
1.358E·06 0.0000 O.OOOE+OO 0 . 0000 1.094E·03 0.0156 1.363E-05 0.0002 
lllllllll 111111 fflllffff 111111 lllffflfl ffflll lllffffff 111111 
1.388E·06 0.0000 0.000E+OO 0.0000 1.425E-03 0. 0203 3.917E·OS 0.0006 

Milk 
illllXiiWlllllll 

mretr,/yr fract. 
XlllillW illlll 
1 .586E - 05 0.0002 
1 .262E·04 0.0018 
111111111 111111 
1.421E· 04 0.0020 

Tot• l Dose ContrltwJtiona TOOSE(l,p,t) for Jrdividual Radlonuclides (I) and Pathway, (p) 
Aa 11rell/yr ard Fraction of Tot• l Dose At t = 1.000E+01 year• 

O Water Dependent Path111ya 
0 Water Fllh Radon Plant Meat 
Radio- XWlXUllllllll llU.llWllWll WWUllllllll llUlUWllllll llWlillllWIUI 
Nuclide nrem/yr fract. 11re,n/yr fract. ,rm{yr fr-act. • raQ/yr froct. 
lilllll Xillllill llllll lUWW lWll Wllllll llllll lllllllll Ullll 
Ca-137 O.DOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Nl-63 O.DOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OODE+OO 0. 0000 O.OODE+OO 0.0000 
1111111 ffffflf l l lfllfl 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0 . 0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 

O*SID of all water Independent and dependent pathways. 

mrsa/yr fract. 
Ulllllll AU.Ul 
0. OOOE+OO O. 0000 
O. OOOE+OO 0.0000 
111111111 lillll 
0.000E+00 0. 0000 

Milk 
llllllUUllllll 
11rein/yr fract. 

lWlllll llllll 
O.OOOE+OO 0.0000 
0. OOOE+OO O. 0000 
ffllfl fff 111111 
O.OOOE+OO 0.0000 

Soll 
lllWlllllUlll 

11ret111yr fract. 
XXlllUll llllU 
8.576E-06 0.0001 
Z.268E-05 0.0003 
lllilffff ffffll 
3.126E·05 0. 0004 

Al I Pathw• ya* 
llllllllllllWl 
.,.etl\lyr fract. 

WllAlli lWll 
6 . 901E·02 0.9821 
1.258E-03 0. 0179 
111111111 111111 
7 . 027E-02 1.0000 
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0 

suanary : Calculat i on of Dose for 118· DR·1 Fociaed s...,Les 
f i Le C:\RESRAD_FAMILY\RESIW>\118· 0R- 1_FOCUS_OOSE.RAD 

Total Dose Contr ibut i ons TDOSE(l,p,t) for Individual Radionuclides (I) and Pathway• (pl 
As mre!l/yr and Fraction of Total Doae At t • 3.000E+01 years 

\later Independent Pathways (Inhalation excludes radon) 
0 GrOU1<1 lnh• l • t ion Radon Plant Meat Hilk Soil 

Radio- WlllllWWll 
Nuclide 111rer,lfyr . fract. 
lUJWl Wllllll lWll 
Cs-137 4.295£-02 0.9703 
Ni-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 4.295£- 02 0.9703 

llllllWAlWll lllUlllUUIW illWAXUA.UU~ WllllllllllW ~ .l.lli.llllllllllll 

0 

11rffl/yr fract. 111r-.,yr fract. 11ren/yr fract. ffll'a/yr fract. 
llWXW xnw XlllUW Ullll UllWll UXlll illilllU Wlll 
1.8BOE-08 0.0000 O.OOOE+OO 0,0000 2.071E·04 0.0047 1 .598E-05 0.0004 
1 ,162E-06 0,0000 O.OOOE+OO 0.0000 9.367E·04 D.0212 1.167£-05 0.0003 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
1.181E-06 0.0000 O.OOOE+OO 0.0000 1.144£-03 0.0258 2. 765E-05 0.0006 

raremtyr fract. 
lUllWl lU.I.U 
9.925£-06 0.0002 
1.081E·04 0.0024 
111111111 111111 
1.180E·04 0.0027 

Total Dose Contributions TDOSc(l,p,t) for Individual Radionucl ide• (i) and Pathways (pl 
As mremtyr arcl Fraction of Total Dose At t • 3 . 000E+01 years 

O \later Dependent Pathways 

mre,rlfyr f ract. 
1llllw..l. WW 
5.367£-06 0.0001 
1 .942£-05 0.0004 
111111111 111111 
2.478E·05 0.0006 

0 llat• r Fish Radon Plant Meat Milk All Pathways* 
Radio• UilllWlllllll WllllWWW UXIXUllllllllli WWllllUllll llllUllllllllll ll.l.llllllUUlll llillWWllW 
Nucl Ide rrre,n/yr f ract. ..,Oil/yr tract. mrOll/yr f ract. rem/yr f ract. 
UXllU llllWll UllU UllWll illlll W.w.ul llll.l.l. lllllWl UA.lll 
cs-137 0.000£+00 0 . 0000 0.000£+00 0.0000 O.OOOE+OO 0 .0000 O.OOOE+00 0. 0000 
Ni-63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 
!IIUII 111111111 111111 111111111 111111 111111111 111111 iflllflll 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0. 0000 

o•s1111 of • l l water 1 ndependent end dependent pathways. 
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nrell/yr fr•ct. 
ll.UUW lllW 
O.OOOE+00 0.0000 
O.OOOE+oo 0.0000 
llllfllll 111111 
0.000E+OO 0.0000 

mr...tyr fract. 
lXlllllll lWlX 
0. OOOE+OO O. 0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Attachment 5 
Origina1or. S W. Clark 
Chk'd By M. W . Peavtt 

Cale. No. 010QD-CA-V0326 

flf'-./yr frect. 
llWUU WlU 
4.319£-02 0.9757 
1.077£· 03 0 . 0243 
lliflllll 111111 
4.426£-02 1 .0000 
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0 

s111111ary : calculation af Dose for 118·DR·1 Focused Saq,les 
File : C:\RESRAD_FAMILY\RESRAD\118·DR·1_FOCUS_DOSE. RAD 

Total Dose Contributions TDDSE(;,p,t) for Individual Rlldlonuclides (I) and Pathways (pl 
As 11re,a/yr and fract ion af Total Dose At t • 1.000E+02 years 

llator Independent Pathways (Inhalat ion excludes radon) 
0 Grol.lld Inhalation Radon Plant Meat Milk 

illlXUlUllWl 
Soil 

UXUlWlllllll Radio· lWXUlllUllU 
Nucl Ide 11rwyr fract. 
IIXWll XUUJ.Xll XllW 
Cs-137 8.326E·03 0.9254 
Nl-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 8.326E-03 0.9254 

0 

WlllllXUWll UUllXXllUll.U lllllx.ulllllW lWUUUllllll 
mrefll/yr fract. mrelll/yr freet. 11rOll{yr fraet. mre,o/yr fraet. 

UUUW lUW Xll.UlW llllll Ul.Ullll XXXW llllWll UXW 
3.645£-09 0.0000 O.DOOE+OO O.D000 4.016£-05 0.0045 3,098E-06 0.0003 
6.746E·07 0.0001 O. OOOE+OO 0.0000 5.436E·04 0.0604 6.mE-06 0.0008 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
6.782E·07 0.0001 0.000E+OO O. D000 S.838E·04 0.0649 9.871E·06 0.0011 

rnrNl/yr fr act, 
UWUll lllXll 
1 . 924E·06 0 . 0002 
6.271E-05 0.0070 
lfllllfll 111111 
6.464e-os o.oon 

rrrlll/yr fract. 
llllllW llllll 
1.040E·06 0 . 0001 
1.127E-05 0.0013 
llflllfff 111111 
1 .231E- 05 0.0014 

Total Dose Contributions TDOSECl,p,t) for Individual Rlldfonuclides (I) and Pathweys Cpl 
As 11rem/yr and Fraction of Total Dose At t = 1 .OOOE+02 years 

0 llater Dependent Pathways 
0 llater Fish Radon Plant Meat Milk All Pathways• 
Radio· llllWUlWlll XiUlWXWlllll llllllllWllUl lWllllllllllll llllllliUAWW AWlllllllWll UllllllUllllll 
Nuclide r,rer.Jyr fract. rarem/yr fract. llll'elll/yr fraet. 11rl!'IV'yr fract. 
lllllll llWUll llllll llll.lWl llUXl llWllXA WUJI lWXUXl Will 
Cs-137 O.OOOE+DO 0.0000 O.OOOE+00 0 .0000 0.000E+00 0.0000 0.000E• OO 0. 0000 
Nl-63 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.DOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total 0.000£+00 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.DOOE+OO 0.0000 

O*S.., of all water fr-dependent and dependent pathways. 
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rrrem/yr fract. 
WlllW llUXl 
0. OOOE+OO O. 0000 
0. OOOE+OQ 0. 0000 
111111111 111111 
0. OOOE+OO O. 0000 

rrwyr fract. 11renvyr fract. 
Ulllllll Wlll llllUXlll llllU 
0.OOOE+oo ·o.0000 8.372E·D3 0.9305 
0.000E+00 0.0000 6.251E·04 0.0695 
111111111 111111 . 111111111 111111 
0.OOOE+oo 0.0000 8. 997E·03 1.0000 
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s1.111111ry : Calculation of Don for 118-DR-1 Focused S""'4'le& 
Ft le C:\RESRAD_FAIII LY\RESRAD\ 118·DR·1_FOCUS_DOSE.RAD 

Total Dose Contributions TDOSE( i ,p,t) for lndivicial Redlonuclides (I) and Pathways (p) 
Aa mrem/yr and Fraction of Total Dose At t • 3.000E+02 year• 

0 Water Indeper-dent Pathways (Inhalation excludes radon) 
0 Ground Inhalat i on Radon Plant Meat Milk 

Radio· UllllU.Ullllll 
Nuclide 111ret1/yr fract. 
Ullill lWXllil Ullll 
Cs- 137 7.669E·05 0.3666 
Nl-63 0.000E+oo 0.0000 
1111111 111111111 111111 
Total 7.669E·05 0.3666 

UWWXllllW UAAWlllWX.U Xlllllllilllllll lWWUUUlll lWUlWlllUl 

0 

mrlll/yr fract. arffl/yr f ract. rrero/yr fract. nrem/yr fract. 
lWUlU lWU UlllllU lWU UWilll lWll ll.U.UX.U llWl 
3.357E·11 0.0000 O.OOOE+OO 0.0000 3.698E·07 0. 0018 2.853E-08 0.0001 
1.425E·07 0.0007 0.000E+OO 0.0000 1 .149e·04 0.5491 1 .431E·D6 0.0068 
111111111 111ll1 111111111 111111 111111111 111111 111111111 111111 
1.426E·07 0.0007 O.OOOE+OO 0.0000 1.152E·04 0.5509 1.460E·D6 0.0070 

11re,n/yr tract. 
lllllllll UWl 
1.me-oa 0.0001 
1 .325E· 05 0.0633 
lllllllll 111111 
1 .327E·05 0.0634 

Total Dose Contributions TDOSE( f ,p,t) for Individual Redfonuclfdes Cf> and Pathways (p) 
As r,reffl/yr and Fraction of Total Doc• At t • 3.000E+02 years 

O \later Dependent Pathways 
0 llater Fioh Radon Plant Meat 

Radio· UlllWlllllUll llllWllllllllll Xllllllllllilllll llUUU.UWllll WWllllllWll 
Nuclide 11retll/yr tract. 111"111/yr fract. mremtyr fract . 'lltrem/yr fract. 
llWU lllWW lUlU. lUllllll llWl lllllUll lllW Wlllllll lllUl 
Cs-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
N1·63 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 llllltftl 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

O•Sl.ln of al I water independent and dependent pathways. 

mremtyr fract. 
lWUXU lllW 
O.OOOE+00 0.0000 
0.000E+00 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Mi ll< 
UllllllllXUllll 

111ret1/yr fract . 
XUllllU UllXl 
O.OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
111111111 111111 
O. OOOE+OO 0 . 0000 

soil 
llWXUllllllll 
11relll/yr tract. 

lUUXW llllll 
9.582E·09 0.0000 
2.381E·06 0.0114 
111111111 111111 
2.390£-06 0.0114 

All Pathways• 
llllllllWlllll 
•rem/yr fract. 

lllllllll lllllll 
7.711E·05 0.3687 
1 .321E·04 0.6313 
llllllflf 111111 
2.092E·04 1.0000 
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SU11111ry : Calculation of Dose for 118·DR-1 Focuaed Saq>IH 
Ff le : C:\RESRAD_FAll!LY\RESRAD\118·DR·1_FOCUS_DOSE.RAD 

Total Dose Contrlbutlcm TDOSE(l,p,t) for lndlvlul Radfonuclfdff <fl and Pathways (pl 
A• mrem/yr and Fraction of Total Dose At t • 1.000E+03 years 

0 
0 Gr~ 

Radl o- llXlWWllWll 
Nucl Ida rrefll/yr frect. 
llWll.11 lllllllll llllll 
cs-137 5. 750£-12 0.0000 
Nl-63 0.000£+00 0.0000 
1111111 111111111 111111 
Total 5.750E·12 0.0000 

0 

\later Independent Pathways (Inhalation excludes radon) 
Inhalation Radon Plant Meat 

WXlllllllWll .WWUllllllll llllllWlUU.U llllllllllWlll 
mrem/yr tract. .,.em/yr frect, rrre,a/yr fract. 11retlV'yr fract. 

llWllll llUW Wllllll llllW lWllW llllll llllWll IWlll 
2.5181:-18 0.0000 O.OOOE+OO 0.0000 z.mE-14 0.0000 2.140E-15 0.0000 
6.177E·10 0.0011 O.OOOE+OO 0.0000 4.978E-07 0.8697 6.203E·09 0.0108 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
6.177E·10 0.0011 0.000E+00 0.0000 4.978E·07 0.8697 6.203E-09 0.0108 

MIiie 
lllllllllllllllll 

mrffl/yr f rect • 
llllll.llll llllll 
1.329E-15 0.0000 
5.743E-08 0.1003 
111111111 111111 
5.743E·08 0.1003 

Total Dose Contributlcm TDOSE(i,p,t) for Individual Radlonuclide1 (I) and Pathways (pl 
As 11ra,/yr and Fractl on of Total Dose At t • 1.000E• 03 years 

O llater Dependent Pathways 
0 \later Fish Radon Plant Heat MIiie 

Radio· llWAUWllW UllllllllXllW WllllllllllUl llllllllllllllll lWllllWlllll .IIW.lllllllllWl 
Nuclide 11relll/yr fract. mre,a/yr fract. reffl/yr fract. IV"M/yr fr•ct. 
llWU Ullllll.11 WW ll.ll.llUll.ll ll.ll.llW W.lllillll Wlill Ulllll.lll WW 
Cs-137 0.000E+00 0.0000 0.000E• 00 0.0000 0.000E+OO 0.0000 0.000£+00 0.0000 
Ni ·63 0.000£+00 0.0000 ·0.000E+00 0,0000 0.000E+OO 0.0000 0.ilooE+OO 0.0000 
1111111 111111111 111111 llillllll 111111 111111111 111111 111111111 111111 
Total 0.000E+OO 0.0000 0.000E• OO 0.0000 O.OOOE+OO 0.0000 0.000£• 00 0.0000 

0-Sum of • II water independent and dependent pathways. 

1111"1!111/yr tract. 
lWlllll AllAll 
0.000E+00 0.0000 
0. OOOE+OO 0. 0000 
111111111 111111 
O.OOOE• OO 0.0000 

mrrn/yr fract. 
lllilil.lllllU.lllill 
0. 000E+00 0. 0000 
0.000E+OO 0.0000 
111111111 111111 
0.000E+00 0.0000 

Soil 
WWWWllU 
mreintyr fr•ct. 

Ulllllll lllllll 
7.185E·l6 0.0000 
1 .032E·08 0. 0180 
111111111 111111 
1.032E·08 0.0180 

All Pathways* 
Ulll.lllllllllW 
mr~yr fr•ct. 

Ulllllll Wl.11.ll 
5. 782E-12 0.0000 
5. 724E·07 1 .0000 
111111111 111111 
5. 724E·07 1.0000 
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Si.lllllllry : Calculation of Dose for 118·DR·1 Focused Saq,les 
Fil e : C:\RESRAD_FAMILY\RESRAD\118· DR·1_FOCUS_DOSE.RAO 

Dose/Source Ratios SL.Mllltd Over All Pathways 

CVP-2009-00010 
Rev. 1 

Parent and Progeny Principal Radionucl Ide Contributions Indicated 
O Parent Product Thread DSR(j,t) At Tiae in Yeara (mrtnl/yr)/(pCi/g) 

(i) (j) Fraction 0 , 000E+OO 1.000£+00 3.000E+OO 1.000E+01 3,000E+01 1.000£+02 3.000E+02 1. 000E+03 
ilUUllll UUlWU lUWlU UUl.lAU Wl.lilll lWlWl WUWl lilllillll, lllUUU lllillW lllUUll 
Cs-137+0 Cs-137+0 1.000E+OO 1,762£+00 1.722E+OO 1.643£-00 1.394E+OO 8. 724E·01 1. 691E· 01 1.558£-03 1.168£·10 

ON!-63 Ni ·63 1 . 0DOE+OO 1 .402£-04 1 .391£-04 1 ,370E·04 1 .297£-04 1 .110£·04 6,444£·05 1 .361£-05 5.901£·08 
1111111111 1111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 
The OSR includes contributions from aasoc fated (half·lifa 6 180 daya) daughters. 

0 
Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Li11it • 1,500E+01 mr<fl\{yr 
ONucl ide 

( i) 
ilAUU 
Cs· 137 
Ni-63 
1111111 

t= 0. OOOE+OO 
lllUAlU 
8.511E+OO 
1.070E+05 
111111111 

1.000E+OO 
llliUill 
8.713E+OO 
1.078£+05 
111111111 

3.000E+OO 
lllUllll 
9. 131E+OO 
1 .095£+05 
111111111 

1, 000E+01 
ilUUAU 
1.076E+01 
1.156E+05 
111111111 

3.000E+01 
UlWW 
1 .719E+01 
1.351E+05 
111111111 

S\.llllled Dose/Source Ratios DSR(i, t) in (• rMl/yr)/CpCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tlllln • time of 11ini1U1 single radionuclide 1ofl gui del lne 
and at max = time of maxi111.111 total dose s 0,000E+OO years 

1, 000E+02 
llUUlU 
8,869E+01 
2.328E+05 
111111111 

ONuclide lnithl tlllfn DSR(i,tmin) G(i,t• !n) DSR(l,tmax) G(i,t111x) 
Ci) (pCi/g) (years) (pCi/g) (pCi/g) 

Ulllll U.UlUU UlUlUUUUU w.lllW lWlUU UUUUl llWllll 
Cs-137 4.950E·02 0,000E+OO 1. 762E+OO 8.511E+OO 1, 762E+OO a.511E+OO 
Ni-63 9 . 700E+OO O.OOOE+OO 1, 402E·04 1. 070£+05 1, 402£·04 1. 070E+05 
1111111 111111111 1111111111111111 111111111 111111111 111111111 111111111 

8-97 

3.000E+D2 
lWlllU 
9.629£+03 
1.102£+06 
111111111 

1.0DOE+03 
UUWll 
1.284E+11 
2.542E+08 
11 1111111 
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Sumiary : Calculation of Doae for 118·DR·1 Focused SairplH 
Fl le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_FOCIJS_DOSE.RAD 

lndividJ.ol Nuclide Dose SUnned Dver All Pathways 
Parent Nucl Ide and Branch Fraction Indicated 

ONuclide Parent THF(f) OOSE(j,t), 11remtyr 
<J) (i) t= 0.000£+00 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000£+03 

lllilll l.lUW illllUU WillAU UllUlll llW.UU nwn.u Wllllll UWllll W.U.Ull lllWW 
Cs-137 Cs-137 1.000E+OO 8.724E·02 ll.522E·02 8.131E-02 6.901E·02 4.319£·02 8 .372E·03 7.711E·05 5.782E·12 

ONf ·63 Ni-63 1.000E+OO 1 . 360£·03 1 .349E·03 1 .329£·03 1.2511E-03 1 .om-03 6.251E -04 1 .321E·04 5.724E-07 
1111111 1111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 111111111 
THF( I) is the thread fraction of the parent nJCl Ide. 

Individual Nucl Ide SOI l Concentration 
Parent Nucl Ide and Branch Fraction lndic• t'ed 

ONuclide Parent THF(i) S(j,t), pCi/9 
(j) (f) t= O.OOOE+OO 1.000E+OO 3.000£+00 1.000l:+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

lllllll Ulllll WAWll lllllllll lWUlU llUUlll lllWW lUUUU lllllWl WllUll lWlllU 
Cs-137 Cs-137 1.000E• OO 4.950E·02 4.1135E·D2 4.614E·02 3.9161:-02 2.450E· 02 4.751E·03 4.375E·05 3.281E·12 

ONl-63 Ni-63 1.000E+OO 9.700E+OO 9.625E+OO 9.476E+OO 8.975E+OO 7.682E+OO 4.459£+00 9. 420E·01 4.083E·03 
1111111 1111111 111111111 111111111 111111111 111111111 ffllllfll 111111111 lfllflllf 111111111 111111111 
THF(f) h the thread fract ion of the parent ru:l Ide. 

ORESCALC.EXE execution time = 5. 77 seconds 
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Intrisk Calculation of Dose for 118-DR-1 Focused San'!)le& 
File C:\RESRAD_FAMI L Y\RESRAD\ 118·DR·1_FOC\JS_DOSE.RAD 

Table of Ca,tents 
WUUUUAUA.U 

Part 111 : Intake Cluant1tles and Heal th Risk factors 
11111111111111111111111111111IllI111111111111111 Ill 

Cancer Risk Slope Factors • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
Risk Slope and ETFG for the Ground Pethvay • • • • • • • • • • • • • • 3 
Amount of Intake Quantities and Ex,.,s1 Cancer Riaka 

Tine= O.OOOE+OO • • • • • • • • • • ••• • • • .. • • ... • • •• • • • • • • .. . 4 
Ti,ne• 1.000E+OO ••••••••• , • • • • • • .. • • • • • • • •• • • • • • • • •• 6 
Tl"""' 3.000E+OO . ... ... , • • • •• • • • • • • • • • • • • •• • • • • •• • •• 8 
Tine= 1 .OOOE+01 ••• • •••• ••• • •••••••••• • ••••• , •••• , •• 10 
Tine• 3.000E+01 • •• • • • • • • • • • • •• • • • • • •• • • • •• • • • • • • • •• 12 
Tim= 1.000E+OZ •• , •••••••••••••• , • • • • • •• • • • • • • • • .. . 14 
Tine= 3.000E+OZ •••••••••••••••••••••••• , •••••• , • • •• 16 
The• 1.000E+03 ••• • •• •• •• •• • •• • • ... ••• • ••• •• ••••• •• 18 
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ATTACHMENT 6 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 2 
lntrlsk : Calculation of Dose for 11 8·DR·1 Focused Saq,les 
Fi le C:\RESRAD_FAMILT\RESRAO\ 118·DR· 1_FOCUS_DOSE.RAD 

Cancer Risk Slope Factors Sunmary Table 
Ri ck Library: HEAST 2001 Morbidi ty 

O 1 CUrr.,t 1 Base 1 Parameter 
Merl.I ' Parameter Value Case* Name 

O.WWllUU.UUUXUXllXlllXlllllWl.UlllllllllllllllllllXUll.Ullllillllill.lUll.U.lllllW.UlllllllXl 
Sf·1 ' Grcurd external radiation elope factors, 1/yr per (pCi/g): ' 
Sf·1 1 Cs·137+o 1 2.55E·06 1 5.32£·10 1 SLPF( 1, 1) 
Sf·1 ' -Nl-63 ' O.OOE+OO 'O.OOE+OO 'SLPF( 2,1) 

Sf·2 J Inhalation, • lope factors, 1/(pCi): 
Sf-2 1 Cs·137+o ' 1.19E- 11 ' 1 .19E· 11 1 SLPF( 1, 2) 
Sf-2 • Nl-63 I 5.77E•12 ' 5.TTE-12 ' SLPF( 2,2) 

Sf-3 ' Food Ingestion, elope factors, 1/(pCi ): 
Sf -3 • Cs·137+o ' 3.74E·11 ' 3 . 74E-11 ' SLPF( 1,3) 
Sf·3 • Ni-63 1 9 . 51E•13 ' 9.51E·13 1 SLPF( 2,3) 

Sf -3 1 llater ingestion, slope factors, 1/(pCi): 
Sf·3 • Cs·137+o ' 3.04E·11 ' 3.04E-11 ' SLPFC 1,4) 
Sf·3 • Ni·63 ' 6 . 70E·13 ' 6.70E-13 ' SLPF( 2,4) 

Sf · 3 ' Soil Ingestion, s lope factors, 1/(pCi): -
Sf · 3 ' Cs·137+o I 4 ,33E•11 ' 4.33E · 11 ' SLPF( 1,5) 
Sf · 3 ' Ni·6J I 1.79E· 12 ' 1.79£-12 ' SLPF( 2,5) 

I 111111111111111111111 I I I I 1111111111 I fl I 1111 llii 11 I I I I I I I I I I I I 1111111111 I I I Ill I 111111111111! 1111 I I I 1111111 
*Base Case means Default.Lib w/o Associate Nuclide contrfbutfON . 

Attachment 6 
Originator: s, W, Clark 
Chk'd By M. w. Perrott . 

Cale. No. 0100D-CA-Y0326 

B-1 00 

CVP-2009-00010 
Rev. 1 

Sheet No. z of 1.ll 
Date 8131/09 
Date 8/31/09 
Rev. No. _o__ 



ATTACHMENT 6 

1RESRAO, Version 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 3 
Intrhk : Calculation of Dose for 118·0R-1 Focused Samples 
Ff le : C: \RESRAD_FANILY\RESRAD\118·DR·1_FCX:US_DOSE. RAO 

Rf sk Slope and Envi romenta l Transport Factors for the GrOlXld Pathway 
ONucl Ide Slope(i)* ETFG(i,t) At Time In Years (dillll!nS!onless) 

(i) tE O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+01 3.000E+01 1.000E+DZ 3.000E+02 1.000E+03 
i.AUUA AAUlAAAA XUWliAA XAAAWAA UAUAAAA ilUXAAAU lWAU.U .UlAAAAU UlliWA AAAAAUU 
B1· 137111 2.690E·06 5.137E·D1 5.137E·D1 5 . 137E·01 5. 1371:·01 5.137E· 01 5 . 137E·D1 5.137E·D1 5.137E·D1 
Cs·137 5.320E·10 5.360E·01 5.360E·01 5.360E· 01 5.360E·01 5.360E·01 5.360E·D1 5.36DE·01 5.360E·D1 
Ni·63 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.DOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO D.OOOE+OO 
lll l lif llllillll 111111111 111111111 llfllllll llfllflll 111111111 lflllf!lf 111111111 111111111 

CVP-2009-00010 . 
Rev. 1 

• · Units are 1/yr per (pCi/g) at infinite depth and area. Mult i plication by ETFG(i ,tl converts to site conditions. 
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1RESRAO, Version 6.4 T« Limit s 1eo days 08/27/2009 15:21 Page 4 
lntrisk Calculation of Dose for 118·0R·I Focused Sa""les 
Ff le C:\RESRAO_FAMI LY\RESRAO\ 118·0R·1_FOC\JS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Amount of Intake Quantities QINT<i,p,tl for lndivia.Jll Radlonuclidi,s Ci} and Pathways (pl 
A• pCI/Yr It t= O.OOOE+OO years 

Water !ndepef\dent Pathways (Inhalation w/o radon) Water Dependent Pathways 
Radio· illilllmlW.U.UUWlllllWll.UXlUWUUlllUUl WUlllWUlUiilllllllll:Ulllil.UiUUlWlU.lll.lll Total 
Nuclide lmalatlon Plant Meat Nflk Soll Water Fish Plant Heat Mill< Ingestion* 
lUllU WlllllU WllUlll m,lWU.l UXlUWA UUUllll WUlllU XWUUll UU.U.UU llllllllll lUUUW UUllllU 

0 

Cs-137 1 .191E·03 8 .3681:+00 6.456E-01 4 .010E-01 2 . 168E·01 O.OOOE+OO O.OOOE+OO O.OOOE+00 0.000£+00 O.OOOE+OO 9.631E+OO 
Ni-63 2.333£ -01 2.050E+03 2.554E+01 2.364E+02 4.249E+01 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO o.oooe+oo 2.354£+03 
1111111 1111111111 lftfllllll 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 llllflllll 
• S'-"' of all invest Ion pathways, I .a. water Independent plant, lll!Bt , milk, soil 

and water-dependent water, fhh, plant, meat, • Ilk pathways 

Exces• Cancer Riaks CNRS(i ,p,t) for lndivfciJal Radlonuclides (I) and Pathways (p) 
and Fraction of Total Rhk at ts O.OOOE+OO ye• re 

0 Water independent Pathways (lmalation excludes radon) 
0 Grcnrd 

Radio· UUUllWllliU 
Nuclide risk tract. 
WU.U ll:OUlU Wlll 
cs - 137 1 .394E-06 o . 9530 
Ni-63 o.oooe+oo 0.0000 
1111111 1111111!1 1111lf 
Total 1.394E-06 0.9530 

0 

Inhalation Plant Meat Milk 
UUUUlWXW XlUUlllWUll llWUllllllW WllllllllUlll 

rhk tract. risk fract. risk fract. risk tract. 
llWlW llWl llUlWl UUU lllllllU llllll WAlUU A.Ulll 
3.053E·13 0.0000 6.743£·09 0.0046 5.202E·10 0.0004 3.231E·10 0.0002 
3 . 602E·11 0 .0000 5,216e·08 0.0357 6.499E·10 0.0004 6.017E·09 0.0041 
111111111 111111 111111111 111111 lllllllll 111111 111111111 111111 
3.633E·11 0 .0000 5 .891E-08 0.0403 1 .170E-09 0.0008 6.340E·09 0 .0043 

Soll 
UUlllllUllW 

r i sk fract. 
lllllUU llllll 
2.023E·10 0.0001 
2.035E-09 0.0014 
111111111 ffllll 
2.237E-09 0 . 0015 

Excess tanc•r Risks CNRS( f ,p, tl for Individual Rad l onucl Ides If l and Pathways (p) 
and FracHon of Total Risk at t: O.OOOE+OO years 

\later Dependent Pathways 

llater Fiah Plant Meat 
Radio· X.I.W.UlllllllUU llUllllUlXllllllll UUlUlllllUU lliiUUWXlAlllll 
Nuclide risk fr act . risk fr act. r i sk fract. risk frect. 
llllllU UWUU llWll lllMUUl lil.llll XlUlWl lllill UXWW Ullll 
c,-137 O.OOOE+OO 0.0000 O. OOOE+oO 0.0000 o.oooe+oo 0.0000 O.OOOE+OO 0.0000 
Ni-63 O.OOOE+OO 0.0000 O.OOOE+oO 0 .0000 O.OOOE+OO 0.0000 o .oooe+oo 0.0000 
illlllf iilililll llflfl fllflllll lfflff flfllllff lflffl lffllllff 111111 
Total 0 . 000£+00 0.0000 O. OOOE+OO 0 . 0000 O.OOOE+00 0.0000 0 . 000E+OO 0. 0000 

** SLD of water independent grC>t.nd, fnhalatfon, plant, aeat, 11illc:, soil 
and water dependent water, fish, plant , meat, mHlr: pathways 

8-102 

Hilk All Pathway• ** 
uuw.uuuw lWlllllllllllUl 

ri sk fract. risk fract. 
lWWll iiil.lll lillllllill UUll 
O.OOOE+OO 0.0000 1.402E·06 0.9584 
O.OOOE• OO 0.0000 6.090E·08 0.0416 
11111111! llilff lllflllfl flllll 
0.000E+OO 0.0000 1.463E· 06 1 .0000 
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0 

lntrisk : Calculat i on of Dose for 116-DR- 1 Focused s..,.,les 
Fi le : C:\RESRAD_FAMIL Y\RESRAD\ 116· 0R · 1_FOClJS_DOSE.RAD 

Total Excess Cancer Risk CNRS( i, p,t)*"'"' for Ini tially Existent Radionucl ides (i) and Pathways (p) 
and Fraction of Total Risk at t= O.OOOE+OO years 

Water Independent Pathways (Inha lation exc ludH radon> 
O Groc.rd Inhalation Radon Plant Meat Milk 

UO.lllUMXWl 
Soil 

lllllUlWUXU Radio- l lllllilll.UUU 
Nucl ide ri s k fract. 
AUllU mwx;u Ull.U 
Co - 137 1.394E-06 0 . 9530 
Ni ·63 0 ,OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1.394E·06 0 . 9530 

0 

UUUUW.I.Wl WllXllllUllU XllllWllWlU lllWllXUXllll 
risk fract. risk fract. risk tract . r i sk fract. 

UXA.UW XW.U Wlllill llll:U XUUWl llUll lllllllll UAW 
3 . 053E-13 0.0000 O.OOOE+OO 0.0000 6 . 743E-09 0.0046 S.202E-10 0.0004 
3 , 602E·11 0 . 0000 O.OOOE+OO 0.0000 5.216E·08 0. 0357 6.499E-10 0.0004 
111111111 lillll 111111111 ffffll 111111111 111111 111111111 111111 
3.633E-11 0.0000 O. OOOE+OO 0.0000 5 . 891E·08 0.0403 1.1701:-09 0.0008 

r iak fract . 
UW.Ull UWl 
3.231E·10 0.0002 
6 , 017E-09 0 . 0041 
111111111 111111 
6 .340E·09 0 . 0043 

risk tract. 
.lil.UllU lllllX 
2.023E·10 0 , 0001 
2.035E· 09 0,0014 
111111111 111111 
2.237E-09 0 , 0015 

Total Excess Caneer Risk CNRS(i,p,t)*"'* for Init i ally Existent Radionuc:lides <i > and Pathways <p> 
and Fract i on of Total Risk at t• O.OOOE+OO years 

Water Dependent Pathways 

\later Fish Radon Plant Meat Milk All pathways 
Radio· .UUWlUlUMX UUlWUAUllA lllWllAllXl.UX unnu.1.wwx .UU.UUIUlUllX lWUXWXWU lll.UWllXWlX 
Nuclide risk fract. risk fract. risk tract. rhk tract. rhk tract. rhk fract. r i sk tract. 
AXUUl U:U.XllU liUlll llllWlX llXlXX XUWlU nuu Alllli.1.U .UUXl XXUlAlll XXllU lXXlXWll llllll llllXXXll llllU 
Cs- 137 O.OOOE+OO 0.0000 O. OOOE+OO 0 .0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 1.402E·06 0.9584 
Ni-63 o.oooe+oo 0.0000 0. OOOE+OO O. 0000 O.OOOE+DO 0.0000 O.ODOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 6.090E·08 0.0416 
1111111 111111111 lllfff 111111111 111111 11111 1111 111111 illl!.1111 111111 111111111 illlll 111111111 111111 111111111 111111 
Tota l O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O. OOOE+00 0 . 0000 1.463E · 06 1 ,0000 

"""'CNRS I ( I ,p, t) ; ncludes contr i bution fraw decay daughter radf onucl Ides 
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lntrlsk : Cal<:1.1latlon of Dose for 118· DR·1 Focused San.,leo 
Fi le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_FOCUS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Aloaunt of Intake Quant i t i es QINT(l , p,t) for lndl v lCUll Radlo,-,c ll des (I) and Pathways Cpl 
Ao pCI /yr at t s 1 • OODE+OO years 

\later Independent Pathways (lmalatlon w/o radon) lllter Dependent Pathways 
Radio• illllllllllll.lUUUAUUUllUXWJW.lllUXWllllllll llllllWlllllllllllilllllUllllWllllilUllllllllllXlll Total 
Nucl Ide Inhalation Plant lleat 'Mi lk Soll \later Fish Plant Meat Milk Ingestion" 
WXAll WilWllll lllWWI llWXUlll lllWllW WWlW llllllWl lllWllll WXlllllll lllllllUU lllllllllll Ullllllll 
Cc-137 1.16lE·03 8.174E+OO 6.306E·01 3.917E·01 2 . 118E·01 O.OOOE+OO O. OOOE+OO O.OOOE+OO O.OOOE+OO O. OOOE+OO 9 . 408E+OO 
N1·63 2. 315E·01 2.034E+03 2.534E+01 2 . 346£+02 4.216£+01 O.OOOE+OO O.OOOE+OO D.OOOE+OO O.OOOE+OO 0.000E+OO 2.336E+03 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• suo of all Ingestion pathways , i.e. water lndepandent plant, meat, 11ilk, •oil 

and water-dependent water, fish, plant, Mat , milk pathways 
0 

0 

Excess Cancer Ri sks CHRS(i,p,tl f or lndividJal Radioru:lides <fl andPathvays (p) 
and Fraction of Total Rick at t• 1.0DOE+OO years 

\later Independent Pathways (lmalatlon excludes radon> 
0 Grcnn! Ima lat ion Plant Meat Milt 

Radio· UUUllllllllll 
Nucl Ide rhk tract. 
lWlU lllllllll llllll 
Cs·1l7 1.362£·06 0 .9524 
Ni-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1.362E·06 0 . 9524 

0 

lllllllWWlll · WllW.lllllllll UllWUWWl lllllWAllllW 
risk tract. risk fract. risk fract . r i ck fract. 

llW.U.U lllliill ilWXMll UlUl UUUUJI Wlll lWlUU lllW 
2.982E·13 0 .0000 6 . 587E · 09 0.0046 5 . 082E· 10 0 . 0004 l.156E·10 0.0002 
3.575E·11 0.0000 5.176E·08 0.0362 6.449E-10 0.0005 5.971E·09 0. 0042 
111111111 111111 111111111 1111ft 111111111 111111 111111111 111111 
3.604E·11 O.DOOD 5.a35E·08 0.0408 1 .153E·09 0.0008 6.286E·09 0. 0044 

Exceu Cancer Risks CNRS(i ,p,tl for Ind ividual Radionucl ides (i) and Pathways (p) 
and Fraction of Total Risk at ts 1 .OOOE+OO years 

Yater Dependent Pathways 

\later Fish Plant Meat 
Radio• 1.llWWllXllW llllllllWXWX lllliUllllllllW llWUWllllW 
Nucl Ide risk fract. r i sk fract . rfclc. fr-act. rick fract. 
.UllW XlllllW Xlllll lllllllll Xlllll lAlllil.U lWll lliiillllill .Ullll 
Cs-137 O. OOOE+OO 0 . 0D00 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.00D0 
Ni·63 O. OOOE+OO 0.0000 0. OODE+OO O . 0000 O.OOOE+OO 0.000D O.OOOE+OO 0. 0000 
1111111 111111111 111111 111111111 Ill II I llllllill 111111 111111111 11!111 
Total . O.OOOE+OO O .0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 

•• Sun of water Independent grOU"ld, irllalatlon, plant, 11eat, mi It, soil 
and wat er dependent water, ff•h, plant, 11eat, 111 lk pathways 

Ml lk 
XWUllll.UlllX 

r;•k f ract. 
llWWl J.UUl 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
lllltllll 111111 
O.OOOE+OO 0. 0000 

Soll 
llllWWlllllllll 

rick tract. 
llllllllll llllllll 
1.976E·10 0.0001 
2 . 019£·09 0.0014 
111111111 111111 
2 . 217E·09 0.0016 

Al I Pat hways** 
llllAllllllWlllX 

risk f r•ct. 
llllllllll llllll 
1 . 370E·06 0.95n 
6.043E·08 0.0423 
111111111 111111 
1.430E·06 1. 0000 
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lntrisk Celculatlon of Dose for 118·DR-1 Focused S"""les 
Fi le C:\RESRAD_FAMI L Y\RESRAO\ 118·0R·1_FOCUS_OOSE.RAD 

Total Exce11 Cancer Risk CNRS(i,p,t)*** for Initially Existent Radlonuclldes (fl and Pathways 
and Fraction of Total Risk at t= 1.000E+OO years 

\later Ir-dependent Pathways (Inhalation excludes radon) 

(p) 

0 Grotnd Inhalation Radon Plant Meat Milk 
UlllWXllUlll 

Soi 1 
llWlllXlllWl Rad! o· XWUUllllllll 

Nuclide risk fract . 
UllW lUWllU WW 
cs-137 1.362E-06 0.9524 
Ni·63 O.OOOE+OO 0.0000 
1111111 111111111 lfilll 
Total 1.362E·06 0.9524 

0 

UAlUlAAlllAUl lllWlllllllUl lllllllUlllWX lllXllilllUAlU 
risk fract. risk tract. risk tract. risk tract. 

lWUW WW lllWW WW lXWlW llWl lUUUUl UlW 
2. 982E·13 0.0000 0,000£+00 0.0000 6.587E·09 0, 0046 5 . 082E-10 0.0004 
3.575E·11 0,0000 0,000€+00 D.0000 5.176E·08 0,0362 6.449E·10 0.0005 
111111111 111111 111111111 flflll flllfllff 111111 111111111 111111 
3,604E·11 0,0000 O.OOOE+OO 0.0000 5.835E·08 0,0408 1.153E·09 0.0008 

risk tract. 
lWUUll lll.Ul 
3.156E-10 0.0002 
5.971E·09 0.0042 
111111111 111111 
6.286E-09 0.0044 

risk tract. 
lmllllll llllll 
1 .976E·10 0.0001 
2.019E·09 0. 0014 
111111111 fffllf 
2.217E·09 0.0016 

Total Excess Cancer Risk CNRS(l,p,t)'"* for Initially Existent Radlonucl!des <I> and Pathways Cpl 
and Fract i on of Total Risk at t• 1 .OOOE+OO years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All pathways 
Rad! o· llllllllUllUllli W.UWUUUll Wlllllllll.UW lllUlXllWUU llWUXlllllUll lAlllllXllXlll.U llWllWllUll 
Nucl Ide risk fract. rlak fract. risk tract. risk tract. risk tract. riak frac:t. risk fract. 
llllllll llllllllll Wlll llll.UW UUll XlllllllA UUll lllllUll lllllll lllWlll lllllX lllllllll llllll llllllW llWl 
Cs•137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 O.OOOE+OO 0.0000 1.370E·06 0.9577 
Nl-63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.043E·08 0.0423 
1111111 111111111 111111 111111111 11111! 111111111 1!1111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO D.0000 1.430E·06 1.0000 

***CNRSI ( I ,p, t) i nclude• contrlbut l on fran decay daughter radlorucl Ides 
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ATTACHMENT 6 

IRESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 8 
lntrlsk Calculation of Dose for 118· DR·1 Focl.9ed Sample• 
Fi le C: \RESRAD_FAHILY\RESRA0\118·DR· 1_FOCUS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Amount of Intake Quantit ies QINTCl ,p, t) tor lndfvid.la l Radlonuclldes (I) and Pathways (p) 
As pCl/yr at t• 3.000£+00 ye• ra 

\later Independent Pathways (Inhalation w/o radon) \later Dependent Pathways 
Radio· lllllllllXUlUXUlX.UUlllXllllll.UAAAUUlllAlWlll.U XlllllllWlllXllWlWlWlllUWlllllll.UlWlllU Total 
Nuclide Inhalation Plant Meet Hilk Soil \later Fiah Plant Heat Milk Ingestion• 
llllW Ullll,UU wwuu muwu llUlWll llXllllW XlUXlllil ll.UU.Ull lWIWlll llUlUUl UAlllllll WIUlllll 
Ca·137 1. 110E·03 7.800f+OO 6.018E·01 3.738E·01 2.021E·01 0.000E+OO O.OOOE+OO 0 , 000E+OO O. OOOE+OO O.OOOE+OO 8.978E+OO 
Nf ·63 Z.279£·01 2.003£+03 2.495E+01 2.310E+02 4.151E+01 O.OOOE+OO o.oooe+oo O.DOOE+OO O.OOOE+OO O.OOOE+OO 2.300E+03 
1111111 1111111111 1111111111 1111111111 11111111!1 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• sun of all ingestion pathways , I.e. water Independent plant, .,.at, 11flk, soil 

and water-dependent water, fish, plant, N • t, milk pathways 

Excess Cancer Risks CIIRS( f ,p,tl for Individual RadlonuclldH (I) and Pathways Cpl 
and fraction of Total Risk at t- 3 . 000E+OO years 

0 
0 GrO!ftl 

Radio· lllWllWllliiA 
Nuclide risk tract. 
lWlll Xllllllll llllll 
Cs-137 1.300E·06 0 . 9511 
Nf·63 O.OOOE+OO 0 . 0000 
1111111 111111111 111111 
Total 1.300E·06 0,9511 

0 

\later Independent Pathways (Inhalation ucludea redon) 
Inhalation Plant Heat Milk 

llllUllllWlXl WWlXUXlllll llWlllllllllll lXWWXllWll 
riak tract. riak t ract. risk tract. risk tract . 

llWWl UAlll WUWl Al.Ull llillllll llWl llllllill llllll 
2,845E·13 0.0000 6.285E·09 0.0046 4.849E·10 0.0004 3 . 012E·10 0.0002 
3.519E·11 0.0000 5.096E·OS 0,0373 6 .349E·10 0.0005 5 . 879£·09 0.0043 
111111111 111111 1111111 11 111111 111111111 111111 111111111 111111 
3.548e-11 0.0000 s.nse-oa 0. 0419 1 .12oe-09 o.ooos 6.180E·09 o.0045 

Ex.ceca Cancer Ri sks CNRS(l,p,t) for Individual Rodionuclides (I) and Pathways (p) 
and Fract i on of Total Risk at t • 3.000E+OO year• 

\later Dependent Pathways 

\Jaiter Fish Plant Meat 
Radio· lllllllWllWl WllllllUlllll llAAUllllllllll llllUUXAUWl 
Nucl Ida rl sk tract. rhk fract .. r i sk tract . r i sk fract . 
lllllll lllllllU llllll lllllllll lXllill lllllWl llllll 1llllllll Wll1 
Cs·137 O. OOOE+OO O, 0000 O.OOOE+OO 0,0000 0 . OOOE+OO O. 0000 O.OOOE+OO 0. 0000 
Nl-63 O.OOOE+OO 0.0000 o.oooe+oo 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0, 0000 O. OOOE+OO 0 , 0000 O.OOOE+OO 0, 0000 o.oooe+oo 0.0000 

** sun of water independent grCMld, ht1alatic:n, plant,. roe1t, milk , so; L 
and water dependent water , fish, plant, '"""t, milk pathways 

Milk 
llllllWlllllll 

ri sk fract. 
llllllW WW 
0.000£+00 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
lllllllllWllU 

risk tract. 
Ulllllll UllXl 
1. aase-10 0.0001 
1.988E·09 0.0015 
111111111 111111 
Z.1T7E·09 0, 0016 

All Pathways•• 
JIUllllllMWU 

rick . fract. 
lllllWl WW 
1.307E·06 0.9565 
5 .950E•08 0,0435 
111111111 111111 
1,366E· 06 1. 0000 
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0 

lntrisk Calculation of Dose for 118· DR·1 Focused s...,1.,. 
Fi le C:\RESRAD_FAMILY\RESRA0\118·DR·1_FOCUS_DOSE.RAD 

Total Excess Cancer Risk CNRS(i,p,t)* .. for Initially Existent Radionucl ide• (i) 
and fraction of Total Risk at t• 3.0DOE+OO years 

\later Independent Pathways (lmalation excludes radon) 

ard Pathways (pl 

0 Gr""1d Inhalation Radon Plant Meat Milk 
llllllllllllllll 

Soll 
llllJ.XUxnulU Radio· lUJ.UlllllUUl 

Nuclide risk fract. 
llUUl UlllllU nnu 
Cs-137 1.300E·06 0.9511 
Ni ·63 O.OOOE• OO 0.0000 
1111111 111111111 111111 
Total 1.300E·06 0.9511 

0 

.UlllXllXUX.Ull llU.UU.UUUU .UUUWWllll llillUJ.llUX:ux 
risk fract. risk fract. risk fract. risk fract. 

.Ulilllll llllll lW.Ulll Ullll lllllll.U llWl llllWU xwn 
2.845E·13 0.0000 D.OOOE+OO 0.0000 6.285E·09 0. 0046 4.849E·10 0.0004 
3.519E·11 0.0000 O.DOOE+OO D.0000 5.096E·08 0.0373 6.349E·10 0.0005 
111111111 111111 llllfllll llfllf !11111111 111111 111111111 111111 
3.548£·11 0.0000 o.oooe+oo 0.0000 s.nse-oa o.0419 1.12oe-09 o.oooa 

risk tract • 
x.unuu Xlllll 
3.012E·10 0.0002 
5 .879E·09 0.0043 
111111111 111111 
6.180E·09 0.0045 

risk tract. 
lllll.llJ.U llllll 
1.885E·10 0.0001 
1 .988E·09 0.0015 
11111ll11 llllfl 
Z.177E·09 0.0016 

Total Excess Cancer Risk CNRS(l,p,t>*** for Initially Existent Radionuclide• (il and Pathways (p) 
and Fraction of Total Risk at t• 3.000E+OO years 

\later 
Radio· llllllWUillll 
Nucl Ide risk fract. 
lllilll lUWUl UWl 
cs-137 O.OOOE+OO 0.0000 
Ni-63 0.000E+OO 0.0000 
1111111 111111111 111111 
Total O.OOOE+OO 0.0000 

fish 
uunwunw 

risk fract. 
UllllW lW.U 
O.OOOE+OO 0. 0000 
0. OOOE+OO O. 0000 
!11111111 111111 
0.000E+OO 0.0000 

\later Dependent Pathways 

Radon 
lAAUU.UllllUl 

risk fract. 
Ulllllll Will 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Plant 
lllUWllllllll 

rfak tract. 
lXWllll llWl 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

• 0 cNRSl( i ,p,t) includes contribJtion fr011 decay daughter radionuclides 

B-107 

Meat 
lUllllillllUll 

risk fract. 
WWW llllll 
O.OOOE+OO 0.0000 
O.OOOE+DO 0.0000 
illllll!I 111111 
O.OOOE+OO 0.0000 

Milk 
l.UUXUllllWl 

risk fract. 
lWJ.XAU lllill 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

All pathways 
lllllUlillUUl 

rick fract. 
Al.UXUU UJ.XAl 
1 .307E-06 0.9565 
5.950E·08 0.0435 
111111111 111111 
1 .366E·06 1 .0000 
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lntrisk : Calculation of Dose for 118-0R-1 fOC1J1ed SealplH 
Ff le C:\RESRAD_fAMI l Y\RESRAO\ 118-0R-1_FOQJS_DOSE.RAD 

AIIIOUl1t of Intake CIUant i tin QINT( i ,p, t) for lndlvidu• l Radionucl Ides ( f) and P• thways (p) 
Al pCI /yr at t• 1. OOOE+01 ye• ra 

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways 
Radio- WXllU.Ull.UllXIDllllllllUWllllUUlllilllllllll lllll.lllU.UUlllllllllXlllllllUlllUWlMUMlllll\ Total 
Nuclide Inhalation Plant Neat Milk Soll Waur Fi sh Plant Meat Milk lngeat i on• 
x.uuu XXJ.AllUU X.UUIUAl u.uunn Uln.UW lnnlllll XWllllll XllllllW mmuu XllUlilll Ullllllll wnnw 
ca-137 9.419E·04 6.6ZOE+o0 5.1D7E-01 3, 1ne-01 1.715E·01 0.000£+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+00 7 .619E+OO 
Nf ·63 Z.159E· 01 1 _896£+03 2.363E+01 Z.188E+02 3 . 931£+01 O.OOOE+00 O.OOOE+OO O.OOOE+OO o.oooe+ao O.OOOE+OO 2.178E+03 
1111111 lillllllfl 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
* Sin of • II ingest i on pathways, i.t, water independent plant, meat, milk, soil 

and water-dependent water, fish, plant, ,neat, 11ilk pathways 

Exceu Cancer Rflka CNRS(f,p,t) for Individual Radfonuclldes (I) and Pathways (p) 
and Fract i on of Total Risk at t= 1.000E+01 y1ar1 

0 llllter Independent Pathways Clrilal1tfon excludes radon) 
0 Grou-id 

Radio· lWXXUWUW 
Nuclide risk fract. 
UXIDX UWlUl WW 
Ca-137 1.103E·06 0.9464 
Nl-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1. 103E-06 0.9464 

0 

Inhalat i on Plant Meat Milk 
ll.UllUUUXXU lllU.U.llWlW XX,OUUlllUUX XlWllWXlllll 

risk fract. risk fract. risk fract, risk fract, 
umuu uxux UWilll xxxw UlllWll illllX xxwuu lUW 
Z.415£-13 0.0000 5.334£·09 0.0046 4, 115£·10 0. 0004 Z.556E-10 0,0002 
3.333E·11 0.0000 4.826E-08 0.0414 6.013£·10 0,0005 5. 567E-09 0.0048 
111111111 111111 111111111 lllfll 111111111 111111 111111111 111111 
3.357E-11 0 . 0000 5.360£-08 0.0460 1.013E-09 0.0009 5.823£-09 0.0050 

SOil 
UllllUUUWl 

risk tract. 
llWA.UA WUl 
1. 600E-10 0.0001 
1. 883£, 09 0.0016 
111111111 111111 
2.043£-09 0_0018 

Excell Caneer Riska CNRS(l,p,t) for Individual Radlonuclides Cf ) and Pathways (p) 
and Fraction of Total Risk at t; 1.000E+01 years 

water Dependent Pathways 

Water Fish Plant Meat 
Radio- lX.UlWllllllllX UWWllllllll XlllXXUX.llWlU illlUWXXXXXXii 
Nuclide rick fract. rhk fract. risk fract. risk fract. 
Ullill .UXXXXlll Xllllll illliillll xuux UllUW lXlll\ llW.Ull UlW 
Cs•137 O,OOOE+OO 0.0000 o_oooe•OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Ni-63 o.oooe+ao o_oooo O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0,000E+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O_OOOE+OO 0.0000 

•• S1.111 of water Independent ground, inhalation, plant, meat, • Ilk, coil 
and water dependent water, fish, plant, ,neat, milk pathways 

8-108 

Mi lk All Pathways** 
lXXUllllllWU WllUXlllUW 

r-i• k fract. rhk f ract. 
WWUl WW WlllWXWll 
0. 000E+OO O. 0000 1. 109£-06 0.9517 
O , OOOE+OO O. 0000 5.635£-08 0.0483 
111111111 111111 111111111 111111 
O.OOOE+OO 0, 0000 1, 166E·06 1.0000 
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Intrisk : Calculation of Dose for 11B·DR-1 Focused s...,les 
F ! le C:\RESRAD_FAMI l Y\RESRAD\ 118· DR· 1_FOOJS_DOSE .RAD 

Total Exce• s Cancer Risk CNRS( ! ,P, o-• for Initially Existent hdionucl i des CO and Pathways Cpl 
end Fract i on of Total Risk at t• 1.000E+01 years 

llater Independent Pathways (Inhalation excludn radon) 
0 Grotrd Inhalation Radon Plant Meat Milk 

WllWlllllllXl.Ull 
Soil 

:UllllWllWllll Radio• llllllllllllWlUll 
Nuc:l ide risk fract. 
llllWll llilllllllllll llllWl 
Cs-137 1.103E· 06 0.9464 
Ni ·63 O.OOOE+OO 0.0000 
lllllil 111111111 111111 
Total 1.103E·06 0.9464 

0 

llllUllUWllllll ;uu;u111mnu llll.U.liXUllllUUl ll.UllU.Ull.Ullll 
risk fract. risk fract. risk fr•ct. risk fract . 

llillllU llllllll :UUUllll Wlllll .lllWllU Ullll llillllll llllll 
2.415E·13 0.0000 0.000E+OO 0.0000 5.334E·09 0.0046 4. 11SE·10 0.0004 
3.333E·11 0.0000 O.OOOE+OO 0.0000 4.826E·D8 0.0414 6.013£-10 0.0005 
111111111 111111 111111111 111111 111111111 111111 lllliilll 111111 
3.357E·11 0.0000 O.OOOE+OO 0. 0000 5 .360E·08 0.0460 1.013E·09 0.0009 

risk tract. 
lllllllUllll Ullllllll 
2.556£-10 0.0002 
5.567E·09 0.0043 
111111111 111111 
5.823E·09 0.0050 

risk fract. 
llllllllUll lUllll 
1,600E·10 0.0001 
1.883£·09 0.0016 
111111111 111111 
2.043E·09 0.0018 

Total ExceH Cancer Ri sk CNRS(l,p,t)• .. for Initially Existent Radionucl!des (!) and Pathway& (pl 
and Fraction of Total Ri sk at t• 1.000E+01 years 

llater Depandent Pathway• 

\later Fish Radon Plant Neat Milk All pathways 
Radio· WUllilll.ll.Ull lllllllllllllllllllllW llllUlllllllllllUU UllllllllU.UlllllW llllllllllUUXillll llllUJIUWllllll lllllillllliWXUll 
Nuclide risk fract. rilk fr act . risk tract, risk tract. risk fract. risk fr act. risk fract . 
XllW.Xll llllllllllllllllJ. llllllll llllUUWllUlllA WllWlll lWll UllllWlll llllll lllliWXl :UllU llWllllllll llUlll llUUllllll lWU 
Cs·137 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+-00 0. 0000 0.000E+OO 0.0000 O.OOOE+OO 0 . 0000 1 .109E·06 0.9517 
Ni·63 O.OOOE+00 0.0000 0.000E+-00 0.0000 0 . 000E+00 0.0000 0.000E+-00 0.0000 0.oooe+oo 0.0000 O.OOOE+00 0.0000 5.635E·08 0.0483 
1111111 111111111 111111 111111111 111111 111111111 !11111 !llllllll 111111 111111111 111111 111111111 111111 111111111 111111 
Total o.00oe+oo 0.0000 0.000E+00 0.0000 0.000E+OO 0.0000 0. OOOE+OO 0. 0000 0.000E+OO 0.0000 0 .000E+00 0. 0000 1 .166E·06 1.0000 

***CNRSICi,p,t) includes contrH,utlon f rom decay daughter radionuclide• 
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lntrisk Calcul • tlon of Oose for 1l8·DR·1 Focused Saaplu 
Fl le C:\RESRAD_FAMILY\RESRAD\ 1 IB· DR·1_FOCUS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Alnouit of Intake Quantities QINT(l,p,t) for lndfvidJal Radloru:lides (fl and Pathways (pl 
Al pCl/yr at t• 3.DDOE+01 years 

\later Independent Pathways (lmalatlon 11/0 radon) \later Dependent Pathways · 
Radio· WAlWAXllUXllllU.UlUllll.UlUUlll.UU,UXUWlll Wlll.Ulllll.U.UlW.UlllllllllllllllllU.UWlll Total 
Nucl Ide Inhalation Plant Meat Milk Soll llater ffah Plant Meat Milk Ingestion* 
UWll UUUXlll llWWll WllUlll Ul.Ul.Ull llllWXll muuw lllllWW UlllllW W.UllW llllllllll lllWWl 
Ca-137 5.894E·04 4.143E+OO 3.196E·01 . 1.985E·01 1.073E·01 O. OOOE+00 O.OOOE+DO 0.000E+OO 0.000E+OO o.oooe+oo 4.768E+OO 
Ni·63 1.848E·01 1.623f+03 2.023E+01 1.873E+02 3.365E+01 0,000E• OO 0,000E+DO O.OOOE+OO O.OOOE+OO 0.000E+OO 1.1165E+O:$ 

0 

1111111 1111111111 1111111111 1111111111 lfffflflll 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• s1111 of all lngntlon pathways, i.e. water independent plant, Mat, • Ilk, soil 

and water-dependent water, ff • h, plant, ~•t, 1ailk pathwaya 

Excess Cancer Risks CNRS(I ,p,t) for lndlvldJal bdlonuclldn (I) and Pathways (pl 
and Fraction of Tot•\ Rhk at t• 3.000E+D1 years 

0 Water Independent Pathways (Inhalation exclude• radon) 
0 GrCUld 
Radio· llllllWlWlll 
Nucl Ide riak fract. 
IXllW UllUW llUXI 
Cs-137 6.903E·07 0,9298 
Nl-63 o.oooe+oo 0.0000 
1111111 111111111 111111 
Total 6,903E·07 0.9298 

0 

lmalation Plant Neat Milk 
WUWllllllllll .uwunwwx lllllWllllllU UllllllllllUU 

risk fract. riak fract. risk fract. risk fract. 
Wllllll llWI WUllll W.UX lllllWX lMlll ll.U.llJ.ll lll.lll 
1.51 IE-13 0.0000 3.338E·09 0.0045 2.575E·10 0.0003 1 .600£-10 0.00oz 
2.853E·11 0.0000 4,131E·08 0.0557 5.147E·10 0,0007 4.766E·09 0.0064 
111111111 111111 llfflllll ffllll fffllllll 111111 lllllllff 111111 
2.868E-11 0.0000 4 .465£·08 o.0601 1.nze-10 0.0010 4.926E·09 0 . 0066 

Soil 
WWllllllllll 

risk tract. 
llllllW IUW 
1.001£-10 0.0001 
1.612£- 09 0.0022 
111111111 111111 
1.71ZE·09 0.0023 

Excess Cancer Riakl CNRS(l ,p,t) for lndlvfdJal Redlonuclides (I) Ind Pathways (p) 
and Fraction of Total Risk at t • 3.000E+01 year• 

Water 
Radio• llWlllUWW 
Nucl Ide risk fract, 
UWU llUIWl lllW 
Cs-137 11.DOOE+OO 0,0000 
NI ·63 O.OOOE+OO 0.0000 
1111111 111111111 11111( 
Total O.OOOE+OO 0,0000 

Fish 
llllllllll.UUU 

rill< frect. 
lllllllll lXIW 
O •. OOOE+OO 0.0000 
O.OOOE+OO D.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Water Dependent Pathway• 

Plant 
llWUUIUlllU 

risk fract. 
UUWU llllll 
0. OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 
111111111 111111 
0,000£+00 0. 0000 

Meat 
XllllWUWlll 

rialt fract. 
UWllllllXilU 
O.ODOE+OO 0,0000 
O.OOOE+oo D.0000 
111111111 111111 
o.oooe+oo 0.0000 

... Sun of water Independent 11rotrd, Inhalation, plant, Mat, • Ilk, aol l 
and water dependent water, fish, plant, meat, atllk pathways 
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Nllk 
UWlUWIWX 

risk fract. 
lllllllll UWl 
O. OOOE+DO 0,0000 
O,OOOE+DO 0.0000 
111111111 111111 
O.DOOE-tOO O ,DODO 

All Pathways** 
Uw.llllXWW · 

risk fract. 
lWllW Ullll 
6.941E-07 0.9350 
4.823E-08 0.0650 
111111111 111111 
7.4Z3E-07 ·1 .DODO 
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lntrisk : Calculation of Dose for 11B·DR-1 Focused S11111ples 
Fl le : C:\RESRAD_FAMILY\RESRAD\11B;DR·_1_FOCUS_DOSE. RAD 

Total Excess Cancer Risk CNRS(l,p,t)*** for Initially Existent Radionuclldes (i) ard Pathways (p) 
ard Fraction of Total Risk at t• 3.000£+01 years 

llater Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Plant Meat Hilk 

l.UWJ.llillllll 
Soil 

llllUUllllUU 

0 

Radio· UlU.Uillllllll 
Nuclide risk fract. 
lllllll XWUUl WlU 
cs-137 6 . 903E·07 0.92911 
Ni ·63 O.OOOE+OO D.0000 
1111111 lllllflll llllli 
Total 6.903E·07 0.92911 

iUllWUWlll UllllllWUW llllllllmn1x1 UUlWlllll.OX 
risk fract. risk fract. rhk tract. risk fract. 

X.UUXKil llllll Wllllll Xlllll UlllllW llllll llWWl UUll 
1.5\1E·13 0.0000 O. OOOE+OO 0 . 0000 3.338E·09 0. 0045 2.575E·10 0.0003 
2.853E·11 D.0000 O.OOOE+OO D.0000 4.131E·0a 0. 0557 5.147E·\O 0.0007 
illllllll 111111 111111111 111111 111111111 111111 111111111 111111 
2. 868E·11 0 . 0000 o.oooe+oo 0.0000 4.465e-os 0.0601 7. 122e-10 0.0010 

risk fract. 
lllW.UlUXXll 
1.600£·10 D.0002 
4.766E·09 0.0064 
111111111 111111 
4.926E·09 0.0066 

risk tract. 
lWXlUl lWll 
1.001E· 10 0.0001 
1.612E·09 0.0022 
111111111 111111 
1. 712E·09 0.0023 

To"tal EKcess Cancer Rfsk CNRS(i,p,tl* .. for Initially Existent Radionuclides (I) ard Pathways (p) 
ard Fraction of Total Risk at t• 3.000E+01 years 

llater 
Radio· .l.UWUlWllU 
Nuclide risk fract. 
Alll.UU XllllUU llllll 
Cs· 137 O.OOOE+OO 0.0000 
Ni·63 O. OOOE+OO 0.0000 
1111111 111111111 111111 
Total · o.oooe+oo 0.0000 

. Fish 
AllWU.UUUlll 

risk tract. 
llllllW llllW 
O.OOOE+OD 0.0000 
O.OOOE+OD 0.0000 
111111111 111111 
0.000E+OO 0.0000 

\later Dependent Pathways 

Radon 
UUW.Ulllllll 

rhlc fract. 
UUUlll llllU 
_O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
0.000E+00 0.0000 

Plant 
llllllUUllXW 

rhlc fraet. 
llllWll Xlllll 
O.OOOE+OO 0.000D 
O.OOOE+OO 0.000D 
111111111 lllllt 
O.OOOE+OO 0.0000 

•••cN~Sl(f ,p,t) Includes contribution fr0111 decay daughter rad ionuclide• 

8-111 

MHt 
XWllllllUWl 

risk fract. 
XWlUll llU.U 
O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 
111111111 111111 
0. OOOE+OO O, 0000 

Milk 
lllUUUlllAAXl 

rick fract . 
lMWXAA lUUX 
0.000£+00 0.0000 
O.OOOE+OO 0.0000 
IIIIIIJII 111111 
0.000£+00 0.0000 

All pathways 
lmllUUUUll 

risk fract. 
lllllllll llllU 
6.941E· 07- 0.9350 
4.1123E·0a 0.0650 
lifllllll 111111 
T.4Z3E·OT 1 .0000 
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ATTACHMENT 6 

1RESRAO, Version 6.4 T« Li • lt = 180 days 08/27/2009 15:21 Page 14 
Intrisk Calculation of Dose for .118- DR-1 Focused S11111ples 
Fi la C:\RESRAO_FAMILY\RESRAD\ 118- DR-1_FoaJS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Amoult of Intake Quantitlu QINT(i,p,t) for Individual Radioru:lides ( i ) and Pathways (pl 
As pCl/yr at t• 1.0001:+02 years 

1/ater Independent Pathways (Inhalation w/o radon) \later Dependent Pathways 
Rad Io- AWWUUlWWXlllllWW.W.XWXMllllliUUWl JIUWlWl.llWUWX.UlUlWWUllllUUUllWlU Total 
Nucl Ide Inhalation Plant Meat Milk Soil 1/ater Fish Plant Meat Milk Ingestion* 
llllllll Ulllllllll Wlllllll lllnlllll uwmn UUUWl llllllXW llWlllll lllllllW lUllUW UUWUl UllWUll 
Cs-137 1.143E-04 8.031E-01 6.196E·02 3.848E-OZ Z.08IE-OZ O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 9.243E-01 
Nl-63 1.one-01 9.42ZE+OZ l.174E+01 1 .087E+02 1 .953E+01 O.OOOE+OO O.OOOE+OO O.OOOE+OO o_OOOE+OO O.OOOE+OO 1 .08ZE+03 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• Sun of all ingestion pathways, I.e . water independent plant, 111eat, 111lk, soil 

and water-clepe,-.;e,,t water, fish, plant, meat, • ilk pathways 
0 

Excess Cancer Risks CNRS(l,p,t) for individual Radionuclide• (I) ard Pathways (p) 
ard Fraction of Total Ri sk at t= 1. 000E+02 year• 

0 
O GrolMICI 

Radio· UWllllllllllllW 
Nucl Ide risk fract. 
llllliU WWW lllUl 
Cs-137 1.338E-07 0.8232 
Nf-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1 . 338E·07 0. 8232 

0 

Woter Independent Pathways (Inhalation excludes radon) 
Inhalation Plant Meat Milk 

Ul.llUUAllllll WUUUWUU UWWllllllllll lllllllllllU.lllU 
risk fract. risk frect. rhk fract. risk fract. 

lllllUUll WW Wllilll WW UWllllll lllUU l.UlUW Aillll 
2.930E· 14 0.0000 6.471E·10 0.0040 4.993E-11 0. 0003 3.101E·11 0.0002 
l.656E•11 0 . 0001 2.398E·08 0.1475 2.9117E· 10 0.00111 2.766E-09 0 . 0170 
111111111 111111 111111111 llflll 111111111 111111 11111111I 111111 
1.659E·11 0.0001 2.462E·08 0.1515 3 .486E· 10 0. 0021 2.797E·09 0 . 0172 

Excess Cancer Ri sks CNRS( l ,p,t) for Individual Radionuclidea (i) s,d Pathways (p) 
and Fraction of Total Risk at t s 1.000E+02 years 

Water Oepandent Pathways 

1/ater Ff sh Plant Meat 
Radio- WlUUUlUJ.ll UllUWWlllW lUlUUUUWl .UlllllllUllllW 
Nucl Ide risk tract. risk fract. risk tract . risk fract. 
UUW J.UWW UUU .UlJ.llln UlW lllllWU UllU lUAWU lUW 
Cs·137 O.OOOE+OO 0.0000 O.OOOE+OO 0 . 0000 o. OOOE+OO O _ 0000 O.OOOE+OO 0. 0000 
Ni-63 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.DOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 111111111 111111 
Total o.oooe+oo 0.0000 0. OOOE+OO O • 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•• sua of water independent ground, Inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, 111eat, 11i lk pathways 

Milk 
lllWUilUUAU 

risk tract. 
lllllAW WW 
O. OOOE+OO 0 . 0000 
O.OOOE+OO 0.0000 
111111111 111111 
O.OOOE+OO 0.0000 

Soil 
llUllllWW.UU 

risk fract. 
WUllW UW.l 
1.941E·11 0.0001 
9.354E· 10 0.0058 
111111111 111111 
9 . 548E·10 0.0059 

All Pathways•• 
.wAnUUUllll 

risk tract . 
llWWA XlWA 
1.346E-07 0.82711 
2.799E-oa o. 1n2 
111111111 111111 
1 .626E-07 1. 0000 
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0 

Jntrick Calculation of Dose for 118-DR-1 focused San,ples 
Fl le C:\RESRAD_FAMILY\RESRAD\118· DR · 1_FOCUS_DOSE.RAD 

Total excess Cancer Risk CNRS(i,p,t)* .. for Initially Ex i stent Radionuclide• ( i ) and Pathways (p) 
and Fraction of Total Ri sk at t= 1.DOOE+02 years 

llater Independent Pathways (Inhalation excludes radon) 
0 Gr<><.nd Inhalat i on Radon Plant Meat Milk 

.UlllWUlWU Radio- llUAUIUllllXUlllUl 
Nucl Ide r i sk tract. 
UWU U:lWUll UUU 
Cs·137 1 .338E·07 0.8232 
Nl ·63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 1 .338E·07 0.8232 

0 

IUIA.Ull.UllllUU WUJIAUUUUll U.lWU.W.Ulllll U.Uw..u.ullllll 
risk tract. risk tract. risk tract. risk fract . 

IUIXUWll UllU XJIUWU unu lllllllllU lUlll llllllW ll.UU 
2.930£-14 0.0000 O.OOOE+OO 0.0000 6.471E·10 0.0040 4.993£·11 0.0003 
1.656E·11 0.0001 O.OOOE+OO 0.0000 2 .398E· 08 0.1475 2.987E·10 0.00111 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
1.659E·11 0.0001 O.OOOE+OO 0.0000 2.462E·08 0.1515 3.486E·10 0.0021 

risk tract. 
llWWl Ullll 
3.101E·11 0.0002 
2.766E·09 0.0170 
111111111 111111 
2. 797E·09 0.01n 

Total Excess Cancer Risk CNRS( i ,p,t)*** for Initially Existent Redlonuclfdes (I) and Pathways (p) 
and Fraction of Total Risk at t: 1 .OOOE+02 years 

\later Dependent Pathways 

Water Fish Radon Plant lleat Hil k 
Rad io· llll.UAUUWW IUllllWllllWlll UllUIAllllllllll UXWlllllilW lWilllllllAA.llll AlllllWUAUll 
Nuclide risk fract. risk fract. risk fract. rllk fract. risk tract. risk tract. 
UUUl lllllllll llllll UUW.ll ll.llll UUUUl WlXl llllllUll llllll llll.lUll Uilll lllXlllll llllll 
Cs-137 0 .OOOE+OO 0. 0000 0 . 000E+OO 0 . 0000 O.OOOE+OO 0.00DO 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O. OOOE+OO 0.0000 
Nf-63 0. OOOE+OO O. 0000 0.000E• OO 0.0000 O.OOOE• OO 0.0000 0.000E+OO 0.0000 0. 000E+OO O. 0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111 llllil 111111111 11!111 111111111 111111 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 0.000E+OO 0 . 0000 0.000E+OO 0.0000 0.000E+00 0.0000 O.OOOE+DO 0.0000 0 . OOOE+OO O. 0000 

***CNRSl(i,p,t) i ncludes contribution from decay daughter radi onucltdea 

Attachment 6 
Originator: S. W Oark 
Chk'd By M, w' Perrott 

Cale. No. 0100D-CA-V0326 

B-113 

Soil 
lllliUllWllll 

risk tract. 
UUllllll lWlll 
1.941E·11 0.0001 
9.354E·10 0.0058 
111111111 111111 
9 . 548E·10 0.0059 

All pathways 
UWlWAllll.U 

risk fr act. 
.Ulllllll llllll 
1 . 346E ·07 D .8278 
2.799£ -08 o.,nz 
111111111 111111 
1.626E·07 1. 0000 
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lntrlsk Calculation af Dase far 118-DR-1 Focused Sa,nples 
Ff le C:\RESRAD _FAMIL Y\RESRAD\ 118-DR-l_FOCUS_DOSE .RAD 

CVP-2009-00010 
Rev. 1 

Amault af Intake Quantities OINT(l,p,t) far lndivi<Ull Radlonucl ide• Cl) and Pathways (p) 
As pCl/yr at t• 3.0DOE+-02 yeera 

1/eter Independent Pathways (Inhalation w/a radon) \later Dependent Pathways 
Radio· XllUUXUUllWWWXWllWWlAWUWlllllWl llllWX.UUUllllWlllW.UlUXUW,UlllWUllUU Total 
Nuclide Inhalation Plant Neat Milk Sol\ Water Fish Plant MHt Milk Ingestion• 
XWUl llllllllll llllllllll WAlUUl ~lll ummu WlWUl uwuw llWWll UWlllU u.uxxnn UWlllll 

0 

Cs-137 1.052E·06 7_397E·03 5.707E·04 3.544E-04 1.916E·04 0.000£+00 O.OOOE• OO 0.0001:+00 O.OOOE+OO O.OOOE+OO !l.514E-D3 
NI ·63 2.266E·02 1 .991E+02 Z.480E+OO 2 .Z96E+01 4.126E+OO 0.000E+OO O.OOOE+-00 0.000E+OO 0-000E+OO O.OOOE+OO 2.2!16E+02 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 11111!1111 
• Sin af all lngutlan pathways, i.e. water lrdependent plant, ,neat, 111lk, soil 

and water-dependent ""'ter, fish, plant, meat, milk pathways 

Excess Cancer Risks CNRS(l ,p,t) far IndfvhtJal Radlonuclfde1 (1) and Pathways (p) 
and Fraction of Total Risk at t• 3.000E+02 years 

0 1/ater Independent Pathways tlmalatlan excludes radon) 
0 Gra<nd 

Radio- lWWllllllllll 
Nuclide risk tract. 
UillUWWWWW 
Ca-137 1 .233E·09 0.1723 
Ni-63 0.000E+OO 0.0000 
fflflfl 111111111 111111 
Total 1.Z33E-09 0.1723 

0 

lmalat i on Plant Meat Milk 
WllllllUlWl llUlWUWllil lUUllllUllllll UWWll.Ullll 

risk tract. risk fract. risk fract. ri1k tract. 
UilUlW lWU llllllW Will lllllllll WW WlllW Ullll 
2.6911E·16 0.0000 5.960£-12 0. 0008 4.5911E·13 0.0001 2. !156E·13 0.0000 
3.498E·12 0.0005 5.065E·09 0.7081 6.311E-11 0.0088 5.843E·10 0.0817 
111111111 111111 llfllllff 111111 111111111 111111 111111111 lfffll 
3.499E-12 0.0005 5.071E-09 0.7090 6.357E· 11 0.0089 5.846E·10 0.0817 

Excess Cancer Riska CNRS(i,p,t) for Individual Radionuclidn (i) and Pathways (pl 
and Fraction of Total Risk at t• 3 . 000E+02 years 

Water 
Rad Io• AllillUllllllAA 
Nucl I~ risk tract. 
WlW lWUlll Uilll 
Cs-137 O.OOOE+OO 0.0000 
Ni-63 O.OOOE+OO 0 . 0000 
1111111 (11111111 111111 
Total O.OOOE+00 0.0000 

ll• ter Depandent Pathways 

Fish Plant Meat 
ilUllUlWUUX llUUWXllUU UWUll.ulll.U 

risk tract. 
lllllllll llUU 
O.OOOE+OO 0 . 0000 
O. OOOE+OO 0.0000 
lf1111111 1111lf 
O.OOOE+OO 0.0000 

risk fr•ct_ 
lUUWl illlll 
0.000E+OD O.D00D 
0.00DE+OO 0.0000 
1111lf111 111111 
0.000E+OO 0.0000 

risk fract. 
l.lUlllll Xlllll 
0.000E+OO 0.0000 
O.DOOE+OO 0.0000 
lllllflll 111111 
0. OOOE+00 0 . 0000 

•• SUII of water Independent grOl.l'ld, inhalation, plant , ,,.at, a,llk, sail 
and water dependent water, fish, plant, meat, milk pathways 

Milk 
AWiiAiilillUUlX 

r-iak fract. 
UWIXA.l lUUl 
O.OOOE+DO 0.0000 
0.000E+OO 0.0000 
lf1111111 llf111 
0.000E+OO 0.0000 

Soil 
UlllWIWUll 

risk fract. 
llllllW Ullll 
1.788E·13 0.0000 
1.976E·10 0. 0276 
111111111 lllfll 
1.978E-10 0.0277 

Al I Pathways•• 
UWlWWllll 

risk iract. 
lWWUliUUX 
1.239E·09 0.1733 
5.914E·09 0.8267 
111111111 flllll 
7 .153E·09 1. 0000 
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lnt r isk : Calculation of Dose for 118·DR· 1 Focused ~lea 
Fi le C:\RESRAD_FAMI l Y\RESRAD\ 118·0R· 1_fOCUS_DOSE . RAD 

Total Excess Cancer Risk CNRS(i,p,t)*** for lni tially Existent Radlonuc:lides Ci) and Pathw•y1 Cpl 
and Fraction of Tota l Risk at t= 3.000E+02 years 

\later Independent Pathways (Inhalation excludes radon) 
0 Ground Inhalation Radon Pl ant Meat Nilk 

llllllUXXAJ.1.W Radio· llllllUUllllU 
Nucl Ide risk fract. 
ilUllll WUXllJ. XUJ.J.l 
Cs•137 1 .233E-09 0.1723 
Ni-63 O.OOOE+OO 0.0000 
1111111 !11111111 111!1I 
Total 1 .233E·09 0.1723 

0 

UJ.WlXlJ.Ullll UWWUUUll UWUllllllUl lWlUXXAJ.llW 
. risk fract. risk fract. risk fract. risk fract. 

llUUlU Ullll lllllllll UlW lUllllll llllll XWUW llilll 
2.698E· 16 0.0000 O.OOOE+OO 0.0000 5.960E·12 0.0008 4.598E·13 0.0001 
3.498E·12 0.0005 O.OOOE• OO 0.0000 5.065E· 09 0. 7081 6.311.E·11 0.0088 
111111111 111111 111111111 111111 illllllll 111111 iililllll 111111 
3 . 499E·12 0 . 0005 O. OOOE+OO 0.0000 S.071E·09 0. 7090 6.357E·11 0.0089 

risk tract. 
llllllUl llUll 
2.8561:·13 0.0000 
5.843£·10 0.0817 
lilllllll 111111 
5.846E-10 0.0817 

Total Excess Cancer Risk CNRS(l , p,t)*** for Initially Existent Radionuclide• ( i ) an! Pathw•y1 (pl 
ard Fract i on of Total Risk at t• 3 . 000E+o2 years 

\later Dependent Pathway, 

Mater Fiah Radon Plant Meat Milk 
Radio· llllllllllUllllll llXUlllllllllllll UlllUillllXW lll1.lllllWXlll WUlllllUWl lUllllUlllUll 
Nuclide r i sk tract. risk tract. risk tract. risk . tract. risk fract. risk fract. 
UiiUAl lA.llllJ.liA ii.Ulll AUUUU llillX Ulllllll llXl(ll Xllllllll UUXJ. XXAJ.lllU Xlllll llXAAlill UUU 
Cs• 137 0 . OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 O.OOOE+OO 0. 0000 0. OOOE+OO O. 0000 0.000£+00 0.0000 
Ni -63 O.OOOE+OO 0 . 0000 O. OOOE+OO 0.0000 O.OOOE+OO 0. 0000 0.000£+00 0.0000 0. OOOE+OO O • 0000 O. OOOE+OO 0.0000 
1111111 lillfilll lliiil 111111111 111111 111111111 111111 111111111 111111 lflilllll 111111 111111111 111111 
Total O. OOOE+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O. OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0. 0000 

***CNRSICl , p,t) lnc:lu:les contribut i on from decay daughter radionuc li des 
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Soil 
1.llllUUlWlll 

risk fract. 
UWWl llilll 
1.788E·13 0.0000 
1 .976E· 10 0. 0276 
111111111 111111 
1 .978E·10 0.0277 

Al I pathways 
lWllilllUllU 

r i sk fract. 
AllXilllli Ullll 
1.239£·09 0.1733 
5.914E·09 0.8267 
111111111 11111.1 
7.153E·09 1.0000 
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lntriak : Calculation of Dose for 118-DR·l Focused Saq,lu 
File : C:\RESRAO_FAMI L Y\RESRAD\ 118·DR·1_FOCUS_DOSE.RAD 

CVP-2009-00010 
Rev. 1 

Amount of Intake Quantit i es QINT(f ,p,t) for Individual Redionuclides (i) and Pathways (p) 
As pCl/yr at t• 1.000E+03 years 

\later Independent P• thwaya <Inhalati on w/o radon) \later Dependent Pathways 
Radio· UUUW.UUUUUllUWLU.U.UWXW.Ul.UWUU.U UWW.UlllllllJ.lll.UlllllUUW.UU.UUl.UUUll.UU Total 
Nuclide Inhalation Plant Heat Hilk . Soil Weter Fish Plent Heat Hilk Ingestion* 
UUlU WlUWl UlJ.UUU ;uxuxxxu lUIUUU wwuu nllWXUl llWWU xnnnw llWXllU llillillll ll.lWlUl 

0 

0 

Ca-137 7.892E·14 5.547E·10 4.279£·11 2.658E-11 1.437E-11 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 6.384E-10 
Nl-63 9.821E·05 8.628E-01 1.075E·02 9.953E·02 1.788E-02 O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 9 .910E-01 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
• SUI of all Ingestion pathways, i .,. water independent plant, meat, 111lk, soil 

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

Excess Cancer Risks CNRS(i,p,t) for Individual Redionuclldes (I) and Pathways (p) 
and Fraction of Total Risk at t= 1.000E+03 year• 

\later Independent P1thway1 (Inhalation excludes radon> 
0 Ground Inhalation Plant Meat Milk soil 

lUlUllUUWl Radio· J.WUWUWXl 
Nucl Ide risk fract. 
llllllll UUUW WUl 
cs-137 9.242E· 17 0.0000 
Nl-63 O.OOOE+OO 0.0000 
1111111 111111111 111111 
Total 9.242E·17 0.0000 

0 

UlllUUUll.l.U UWUW.U.llXl IWWUUlllll UUXllliUllW 
risk fract. risk fract. risk fract. risk fract. 

UWWl Will UUUW llllll llUWXl UlW IU.I.Wlll UJ.W 
2.023E· 23 0.0000 4.469E-19 0.0000 3.448E-20 0.0000 2.142£·20 0.0000 
1 .516E·14 0.0006 2.196E· 11 0.8565 2. 736E·13 0.0107 2.533E·12 0.(1988 
111111111 111111 111111111 111111 111111111 111111 111111111 111111 
1.516E·14 0.0006 2.196E·11 0.8565 2.736E·13 0.0107 2.533E·12 0.(1988 

risk fract. 
XWUJW UWl 
1 .341E·20 0.0000 
ll.566E · 13 0.0334 
111111111 111111 
8.566E·13 0.0334 

Excess Cancer Riska CNRS(l,p,t) for Individual Radionuclldel (I) and Pathway• (p) 
and Fraction of Total Risk at t• 1.000E+03 years 

\later Dependent Pathways 

\later Fish Plant Heat 
Radio· UlWUWllW lXXllWllXXUU WIWlllWUll lillillXAWilll 
Nucl Ide risk fract .. risk fract . risk fract. rhk fract. 
WWl J.UJ.UUl UWl UUUlUUilll AMAlllil UWl uwnunuu 
Cs-137 0. OOOE+OO O. 0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
Ni-63 0. OOOE+OO O. 0000 0. OOOE+OO O . 0000 0. OOOE+OO O. 0000 0. OOOE+00 0. 0000 
1111111 111111111 111111 111111111 flflll 111111111 111111 111111111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0. 0000 

** SI.Ill of wat@r fndependent grcx.nd, inhalation, plant, meat, milk, soil 
and water dependent water, fish, plant, oneat, fflil k pathways 

8-116 

Hilk Al l Pathways.,. 
WUUWllllll llWllllllllW 

r i sk fract. risk fr act. 
lWXXlll lllW lUUU.U llllU 
0. OOOf +00 0 • 0000 9,294E·17 0.0000 
O.OOOE+OO O .0000 2.563£·11 1.0000 
llllfliii lfllll 111111111 111111 
O.OOOE+OO 0.0000 2.563E· 11 1,0000 
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0 

lntrisk Calculation of Dose for 118·DR·1 Focused Saq,les 
Ft lo C:\RESRAD_FAMIL Y\RESRAD\ 118·DR· 1_FOCUS_OOSE , RAO 

Total Excess Cancer Risk CNRS(i ,p, t)*** for Initially Existent Radionucl Ides ( i) and Pathways (pl 
and Fraction of Total Risk at t• 1.000E•03 years 

Water Independent Pathways (Inhalation excludes radon) 
0 GrOU'ld Inhalation Radon Plant Meat Milk Soll 

ll.UllUWlXUl Radio· l.lAWUlXAWll 
NL.Cl ide risk frect, 
lWXll lXl.UXlll lWll 
Cs·137 9.242E·17 0.0000 
Ni·63 0,000E+OO 0.0000 
1111111 illllllll 111111 
Total 9 . 242E·17 0.0000 

0 

lXWX.lAlXXXlXlX lUXW.UlX.Ulll lllXllAAW.Wlli AAAMUMAAMUX U.UXXU.UlX.U.U 
risk fract. risk frect. risk fract. risk fract. 

:uxxxxw uu.u UlXWU lXlUl XWllXU WUl XXWlXU ;uxxu 
2.023E-23 0.0000 O.DOOE+OO 0.0000 4.469£·19 0.0000 3.44SE·20 0.0000 
1.516E·14 0.0006 O.OOOE+OO 0.0000 2.196E - 11 0.8565 2.736E-13 0.0107 
111111111 111111 111111111 111111 111111111 111111 111111111 llllli 
1.516E·14 0.0006 O.OOOE+OO 0.0000 2.196E·11 0.8565 2.736E·13 0.0107 

risk tract. 
lllllllXX llWl 
2.142E-20 0.0000 
2.533E·12 0.0988 
lllilllll 111111 
2.533E·12 0.0988 

risk fract. 
lXUlllU lWll 
1.341E-20 0.0000 
8.566E·13 0.0334 
111111111 111111 
8.566E·13 0.0334 

Total hcoss Cancer Risk CNRS(i,p,t)*H for Initially Existent Radionuclides (i) and Pathways (p) 
and Fraction of Total Risk at t• 1.000E• 03 ye• r1 

1/etor Dependent Pathways 

Weter Fish Radon Plant Meat Milk Al l pathways 
Radio- lliUUl.UUAAU AA.lllllllUXWll.1. UlXllUllWlll UlllUllllXlUl lXWWilXXiiUU ,UlllXXX.11.lA.Ulll XUlllllXWAW 
Nuclide r;sk fract. risk fract. risk fract. risk frect. risk fract. risk fract. risk tract . 
U.UlU llW.llW WUJ. XWAXlll lllUXJ. XllXUUl llllll lllllll.U llXllX lllllllll lXXXlX lllllUll XUllX .lllWlll llIDX 
cs-137 O.OOOE•OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E• 00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.294E·17 0.0000 
N1·63 O.OOOE• OO 0.0000 0, OOOE• OO O. 0000 0,000E• OO 0.0000 O.OOOE•OO 0.0000 O.OOOE•OO 0 . 0000 O.OOOE•OO 0.0000 2.563E·11 1.0000 
11111!1 111111!11 111111 111111111 llllli lllllllli lillll 111111111 !11111 111111111 !11111 !11111111 111111 111111111 !11111 
Total O.OOOE+OO 0.0000 . O.OOOE+OO 0.0000 O.OOOE• OO 0.0000 O.OOOE+OO 0.0000 O.OOOE•OO 0.0000 O.OOOE• OO 0.0000 2.563E·11 1.0000 

,...CNRSl(i,p,t) includes contribution from decay daughter radionuclidea 
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ATTACHMENT 7 

1RESRAD, Ver• l on 6.4 Tc Lf11it : 180 ~ys 03/27/2009 15:21 Page 
Concent : Calculation of Dose for 118-DR-1 Focu1ed Saq,ln 
FI le C:\RESRAD_fAMILY\RESRAD\ 118·DR·1_FoaJS_DOSE. IIAD 

Table of Contents 
illiWAXA.lUllll 

Part IV: Concentration of Radlonuclfdes 
1111111 I 111 I I I I 11111 II11111111111111111 

Concentration of r •d l onuc ll d@s in d i fferent medta 
Ti...- O.OOOE+<IO • ... • •• • • • • • • • • • •• • •• • • • •• • • • • • • • • • • 2 
Tl...- 1.000E+-00 ••• • •••••• •••• • ••••••••••••••••• •• •• 3 
Time= 3.000E+OO • • • • • • • • • • • • • • • • •• • • • • • • •• • • •• • • •• • • 4 
Ti• lt" 1 .OOOE+01 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 
Tlmec 3.000E+01 • • • • • • • • • • • • • • • • • • • • • • • •• • • • •• • • • • • • 6 
Thie• 1.000E+02 • • • • • •• • • • • • • • • • • • • • • • • ••••• •• • • • • • • 7 
Thne= 3.0DOE+02 • • • • • •• • • • • • • • . • • • • • • • • • • • • • •• • • • • • • 8 
Ti-~ 1.000E+03 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 9 
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ATTACHMENT 7 

1RESRAD, Version 6.4 T« Limit = 180 days 08/27/2009 15:21 Page 2 
concent : Calculation of Oose for 118·DR·1 Focused Saq:,les 
File : C:\RESRAD_ FAMILY\RESRAD\ 118·0R· 1_FOQJS_DOSE . RAO 

Concentrat i on of radioru:lides in environmental media 
at t = 0 .OODE+OO years 

Contaniinat· Surface Ai r Par· Well Surface 
ted Zone Soil* tlculate Water Water 

Radio· ll.XUUW l XlillU.U Ul.UXUll l.UXXU.U.l l.UllUXU 
Nuclide pCl/9 pCl/g pCl/.,...3 pCI/L pCI/L 
AillXll XUXXl.Ull l.UlUUU lWllUU UWUUl lUlllUU 
Cs - 137 4.950E·02 4 . 950E·02 3.707E·07 O.ODOE+OO O.ODOE+OO 
Ni-63 9.700£+00 9 . 700E+OO 7.264E·05 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 111 1111111 1111111111 1111111111 
*Th• surface Soil is the top layer of soil with in the user specified mixing zone/depth . 

CVP-2009-00010 
Rev. 1 

Concentrat i ons in the media occurring in psthwaya that are suppressed ere calculated usi ng the current input par....,ters, 
i .e . us;ng parameters appeari ng i n the input screen when the pathways are act i ve. 

Concentratfon of radi onuclides in foodstuff media 
at t = O.OOOE+OO yeara* 

Dr i nk i ng Nonleafy Leafy Fodder Fodder Meat Milk Fi sh Crustacu 
Water Vegetable Vegetable Meat Milk 

Radio· UUUUU UXUUlll XUUWU lWA.UUX WX.UAUl .UUUU.U :UlllUW ll:UU.lAll Ull.lllW 
Nucl Ide pCi/L pCl/kg pti/kg pCi/kg pCl/kg ptl/kg pCI/L pCi/kg pC l/kg 
llUUl WlillXU UllUllll XU.UWU Ul.OW.U. Wllllll.l .U.XllllW UXllXUXl llU.U.Ull lAAWl.U.X 
Cs-137 O.ODOE+OO 1 .980E+OO 1.980E+OO 1.980E+OO 1.980E+OO 4 . 782E+OO 1. 069E+OO 0.000E+OO O.OOOE+OO 
Ni ·63 O.OOOE+OO 4.850E+02 4.850E+02 4.85DE+02 4.850E+02 1.892£+02 6. 305E+02 O.OOOE~O O.OOOE+OO 
1111111 111111 1111 1111111111 ll fl llllll 111111 1111 1111111111 11111111 11 1111111111 1111111111 1111111111 
*Concentrations are • t cons....,tlon time • nd Include radioactive decay and i ngrowth during storage time. 

For livestock fodder, consU111>tlon time Is t minus meat or 111lk storage time . 

Concentrations in the media occurr ing i n pathways that· are suppressed are calculated us i ng the current input parameters. 
i ·•· uaing parameters appear i ng tn the i nput screen when the pathways are active . 
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ATTACHMENT 7 

1RESRAD, Version 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 3 
Concent : Calculation of Dose for 118-0R-1 Focused S'"1')les 
File : C:\RESRAD_FAMIL Y\RESRAD\ 118-DR-1_FOCUS_DOSE.RAD 

Concentration of radionuclide• in envlromental medl1 
at t • 1.000E+OO years 

Contaminat- Surface Air P1r- llel L surface 
ted Zone Soll* tlculate ll1t1r Water 

Radio· UllUlUl lllllWll UAWWA UAUUlll lllllUW 
Nuclide pCi/51 pCi/51 pCi/ ... *3 pCl/l pCI/L 
llllll.li WWWl AllUAllllll UWlUllll lXllUlW WWUU 
Cs-137 4.835E·02 4.835E-02 3.621E-07 O.OOOE+OO O.OOOE+OO 
Ni-63 9.625E+OO 9.625E+OO 7.Z08E·D5 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 1111111111 11111111!1 1111111111 
*The surfac1 Soil is th• top Layer of sail within the user specified mixing 1one/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations In the llll!dia occurring In pathways that are cuppNtssed are calculated using the current fr-.,ut par111eters, 
i.e. using parameters appearing in the input screen when the pathways are active. 

Concentration of radionucl Ides in foodstuff llledia 
at t • 1.000E+OO years* 

Drinking Nonleafy leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Meat Milk 

Radio- XllUUl.U .u.UliWll AlllllM.U UlllUAlll lllllUUll llllAAlW lUlllXlll UlWUll UlA.lAAW 
Nuclide pCi/L pCi/kg pCi/kg pCi/kg pCi/kg pCi/kg pCf/L pCf/kg pCf/kg 
AlUlll illllllW lllUlUU Wlllllll llWllllA lllWlill lW.UAUM lllillllll lWUUAJI UlllUW 
Cs-137 O.OODE+OO 1.934E+OO 1.934E+OO 1.937E+OO 1 .934E+OO 4.671E+OO 1 . 045E+OD D.OOOE+OO O.OOOE+OO 
Ni-63 O.OOOE+OO 4.813E+02 4.813E+02 4.815E+OZ 4.813E+02 1.877E+02 6.257E+02 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*Concentrations are at consi,r,ption ti11e and include radioactive decay ond ingrowth during storage time. 

For livestock fodder, consllllfltion tin,e is t 11inus meat or railk storage tfae. 

Concentrations in the media occurring fn pathways that • Nt suppressed are calculated using the current lr-.,ut pararaetera, 
i.e. using parameters appearing in the input screen when the pathways are actfve. 
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ATTACHMENT 7 

1RESRAO, Versfon 6 , 4 T« Limit • 180 days 08/27/2009 15:21 Page 4 
Concent : Calculation of Dose for 118·DR·1 Focused Sanples 
Fi le : C:\RESRAD_FAMILY\RESRAD\118·DR·1_FOCUS_DOSE . RAD 

Concentration of radionuclfdes in envirornental l!ledia 
at t ~ 3.000E+OO years 

Contamlnat· Surface Air Par· llell surface 
ted Zone Soil• ticulate llater llatJr 

Radio· UUXAWl WllllllUl XllUUllll. UUlllU.l lUUWU 
Nuclide pC!/g pC!/g pCl /11**3 pCi /L pCi/L 
Ul.llU .UllllUU Ulllillll llllllUllll lllllllllll lllllWll 
Ca-137 4.614E·02 4.614E-02 3.455E-07 o.oooe+oo O.OOOE+OO 
Nl -63 9.476E+OO 9 . 476E+OO 7.097E-05 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 1111111111 ll!1111111 1111111111 1111111111 
*The surface soil is the top layer of soil within the user specified rahing zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current Input parameters, 
; .e. using parameters appearing in the Input scr~ when the pathways are active. 

Concentration of radlonucl Ides In foodstuff media 
at t = 3.000E+OO years* 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
\later Vegetable Vegetable Meat Milk 

Radio- AllllllUW lllUlWlll UllWllllll lWUXW lllllllUlU llWlUlll lllllXAllllll UAAXAUlll UUUllU 
Nuclide pCi/l pCi/kg pCi/lcg pCl!kg pCi/kg pCl/kg pCl{L pCi/kg pC i/kg 
lllUlW lllllll.11,U UlUUUl llillllllW lllllllW lllUUlll WllUUU llUlllllll llllllllll lll.llilllll 
Ca-137 O.OOOE+OO 1.846E+OO 1. 846E+OO 1,848E+OO 1.846E+OO 4.457E+OO 9. 967E-01 O.OOOE+OO O.OOOE+OO 
N1·63 O. OOOE+OO 4.73!!E+02 4,738E+02 4.741E+02 4.739E+02 1.848e+02 6,160E+02 D.OOOE+OO O.OODE+OO 
1111111 l ll!llllll llllllllll llllllllll 1!11111111 1111111111 llllllllll 1111111111 1111111111 1111111111 
•concentrat i ons are at co~ti on ti- and include radioactive decay and ingrowth during storage time. 

For livestock fodder, consunptlon t i me is t mirus meat or ml lk storage ti,..,, 

Concentrations in the media occurring in pathways that are supprnsed are calculated using the current input parameters, 
i.e. us. i ng parameters appearing in the input screen when the pathways are active. 
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ATTACHMENT 7 

1RESRAD, Version 6.4 T« Limit • 180 daya 08/27/2009 15:21 Poge 5 
Concent : Colculation of Dose for 118-DR-1 Focused Sa11ples 
Fi le : C:\RESRAD_FAMILY\RESRAD\118-DR·l_FOCUS_DDSE.RAD 

Concentration of radlonuclides in fflYirON1eMUl JDl!dia 
at t • 1. OOOE+01 years 

Contaminat· Surface Afr Par· \/el I Surface 
ted Zone Soll• t f cul• t • Vater Water 

Radio· AUUUAXX .U.WlUXA UUUllll lll.UWU lWllUW 
Nuclide pCf/g pCt/g pCl/m**3 pCI/L pCi/L 
i.Ul.UX UAUXAW lllllUUU llUWUl lUIUXAU iUUUW 
Cs-137 3.916E·D2 3.916E·02 2,932E·07 0.OOOE+O0 0.OO0E+00 
Ni ·63 8.975E+OO 8.975E+OO 6. nu-05 0.OOOE+O0 0.OO0E+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 
*The Surface Soll ia the top layer of soil within the user specified 11lxing zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations In the ,nedia occurring in pathways that ar• suppressed are calculated usfre the current input par...,tero, 
i.e. using perametera appearing in the il"f'Ut screen when the pathways are act i ve. 

Concentration of radionuclide• in foodstuff media 
at t • 1 . OOOE+01 years• 

Drinking Nonleafy Leafy Fodder Fodder Meat Milk Fish Crustacea 
Water V@!letable V@!letable Meat Ml lk 

Radio- XWWW UWWU XUWUll U.WXWX llWUllll WWllll UUlllW UllWlll XXXUllW 
Nuclide pCI/L pCi/kg pCl/kg pCf/kg pCl/kg pCl/kg pCI/L pCi/kg pCi/kg 
llillW llWllllllll llllllllllll w;;.unu llllilWX llWUW lWXUW WWlW WllWU llllXUUlll 
cs-137 0.0D0E+OO 1 .566E+OO 1 .566E+00 1 .568E+00 1 .567E+DO 3. 783E+OO 8.459E-01 0.OOOE+00 0.OOOE+OO 
N f ·63 0.000E+OO 4.4!7E+02 4.487E+0Z 4.490E+02 4.4ME+02 1. 750E+02 5.834E+OZ 0.OOOE+~0 0.OOOE+OO 
1111111 1111111111 llffllllll lll!llllll 11111111!1 flfllflfll 1111111!11 1111111111 1111111111 1111111!11 
•concentrations are at cons~tion time and include radioactive decay and irerowth during storage ti .... 

For livestock fodder, consuq,tion time ;s t minus meat or inilk stora;,e time. 

Concentrations in the media occurring in pathways that are suppressed are calculated using the current i"'°'t parameters, 
i . a . us;ng parar.t~rs appe-arfng in the ;nput screen when the pathways are active. 
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ATTACHMENT 7 

lRESRAD, Version 6,4 le Limit = 180 days 08/27/2009 15:21 Page 6 
Concent : Calculation of Dose tor 118-DR·1 fOCtJSed S111ple1 
File : C:\RESRAD_FAMILY\RESRAD\118-DR•1_FOCUS_DOSE,RAD 

Concentration of radionucl idea in anvironnental roed i a 
at t z 3,000E+01 years 

Contaminat- Surface Afr Par- Well Surface 
ted Zone Soil* tlC1Jlate Water Water 

Radio· WUUW .UU.UUJ.A Ull.l.ll.U.U XWW.UA 1.W.lUUA 
Nuclide pCi/g pC l /g pCi/,..*3 pCi/l pCi/l 
.lWXU WUUXJ.l .lUX.UWX .lUllWU UUXX.lll.l UXXUX.l.l.l 
cs-137 2.450E-02 2.450E·OZ 1 .!135E·07 O.OOOE+OO O.OOOE+OO 
Ni-63 7.682E+OO 7.682E+OO 5. 753E-05 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 !111111111 1111111111 11111111!! 11111!1111 
*The Surface Soil Is the top layer of soil within the uoer specified mixing zone/depth . 

CVP-2009-00010 
Rev. 1 

Concentrations in the roedla occurring In pathways that are suppressed ara calculated using the current lf'f'Ut parauneters, 
i.e. using parameters appearing In the i""'t scrun when the pathways are. active, 

Radio
Nuclide 
.lWl.ll 
Cs-137 
Ni-63 
1111111 

Concentration of radioru:lldes In foodstuff roedia 
at t z 3.0DOE+01 years• 

Drinking Nonleafy leafy Fodder Fodder Meat Milk Fish Crustacea 
Water Vegetable Vegetable Me• t Hilk 

l.l.lXl.lllJ.ll XJ.UUUU UUUUU UJ.Xl.l.l.lU .lllUWX.l l.ll.llW.ll .l.lUWXU .llll.lAXnl Xll.l.lUW 
pCf/L pCf/kg pCf/kg pCl/kg pCi/kg pCl/kg pCi/L pCi/kg pCi/kg 

UUJ.J.U.l.l W.lW.UX XJ.J..l.UUU .UUUUl.l XllUW.l.l l.ll.lWXX.l UUXJ.W.l UJ.XJ.W.lX XWUXW 
0.000£+00 9,802£-01 9.802E-01 9.815E-01 9.803E-01 2.367E+OO 5.293E-01 O.OOOE+OO 0,000E+()O 
O. OOOE+OO 3.141E+OZ 3.841E+02 3.843E+02 3,842E+OZ 1.49&+02 4.994E+02 0,000E+OO O.OOOE+OO 

lillllllll 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 
•concentrations are at consurptlon tim and include radioactive decay and Ingrowth d.Jring storage time. 

For livestock fodder, consl.lll)tion ti.,. Is t minus ,naat or milk storage time. 

Concentrat i ons in the media occurring in pathways that are suwres1ed •re calculated using the current fnput parameters, 
i.e. using paraffl9ters a~aring in the input sere-en when the pathways are actfve. 
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ATTACHMENT 7 

1RESRAD , Version 6.4 T« Limit " 180 days 08/27/2009 15:21 Page 7 
Concent : Calculation of Oose for 118·DR·1 Focused Senples 
Fi le : C:\RESRAD_FAHILY\RESRA0\118·DR·1_FOCUS_DOSE.RAD 

Concentration of radionuclides in envirormental aiedla 
at t • 1 • OOOE+02 years 

Contaminat· Surface Air Par· Well Surface 
ted Zone Soil* tlculate \later \later 

Radio· llWU,lll AUUWAX UUWW UWUW UI.X.U.Ulll 
Nuclide pCl/g pCf/g pCl/m**3 pCl/l pCl/l 
llUWl llllllAAWllli J.WIDill UUWIU WUUUI xwnuu 
Cs-137 4.751E·03 4.751E·03 3.558E·08 O.OOOE+OO O.OOOE+OO 
Ni ·63 4.459E+OO 4.459E+OD 3.339£·05 O.OOOE+OO O.OOOE+OO 
1111111 lflllflfff 1111111111 llllflfllf flffflffff fllllllfll 
*The Surface Soil is the top layer of soil within the user specified mi~ing zone/depth. 

· CVP-2009-00010 
Rev.1 

Concentrations in the media occurring in pathways that are suppressed ere calculated using the current Input parameters, 
I.e. using parameters appearing in the Input scrNn when tha pathways are active. 

Conc.entration of radionuclldes In foodstuff media 
at t a 1 .OOOE+02 years* 

Drinking Nonlaafy leafy Fodder Fodder Meat Milk Fi sh Crust.Cea 
Water Vegetable Vegetable Heat '1ilk 

Radio· lll.Ulllil iAWWU WWllll llllillllU. WlllUU IUWUU U.IUUlll llUllllUI lllUUllU 
Nucl Ide pCi/l pCi/kg pCl/kg .,Ci/kg pCi/kg pCi/kg pCi/L pCi/kg pCi/kg 
llllillll Ullllllllll lWlXUU nxwuu llllllllWX iilMWlU llWXXllll lllUllWll llllllllllll UllUIUlll 
Cs-137 O.OOOE+OO 1.900E·01 1.900E·01 1.903E· 01 1.901E·01 4.589E•01 1.026E·01 O.OOOE+OO O.OOOE+OO 
Ni ·63 O.OOOE+OO 2.229E+02 2. 229£+02 2.230£+02 2. 230E+02 8.695E+01 2.898E+02 O.OOOE+OO O.OOOE+OO 
1111111 1111111111 flllffflll 1111111111 llfffllfll lfllflllll flllllllll 1111111111 11111!1111 flllllllll 
*Concentrations are at consu,ption time and include radioactive decay and ingrowth cl,rlng storage time. 

For l Ives tock fodder, cons....,tion time is t minus Mat or 11ilk. storage time. 

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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ATTACHMENT 7 

1RESRAD, Ver sion 6.4 T« Limit • 180 days 08/27/2009 15:21 Page 8 
concent : calculation of Dose for 11B· DR·1 Focused Samplea 
Fi le : C:\RESRAO_FAMILY\RESRAD\118·DR·1_FOCUS_DOSE . RAD 

Concentration of radionuclides in envi ronrental inedia 
at t • 3.000E+02 Y••r• 

Contaminat· Surface Air Par· llell Surface 
ud zone Soil* t l culate llater llater 

Radio· AJIWlllll lllUllllX llllllll.U UU.Ullll llllilllll 
Nuclide pCi/g pCi/g pCi/r*3 pCi /l pC l/l 
J.XAllll llW.UIUA lllllllUl llUllllll Ullllllll lllUlllll 
Cs-137 4.375E·05 4 .375E-05 3 . 277E·10 O.OOOE+OO O.OOOE+OO 
Ni ·63 9.420£·01 9. 42DE·01 7.054E-06 0.000E+OO 0.000£+00 
if fflll iillllllll 1111111111 1111 11 1111 1111111111 111 1111111 
*The Surface Soil is the t op layer of soil with i n the user specified 11i x!ng zone/depth. 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurr i ng in pathways that are suppressed are calculated using the current input parameters, 
i. e. us i ng parameters appear i ng in the input screen "'en the pethways are actfve. 

Concentration of radlonucl ides In foodstuff llll!d i a 
at t • 3 . 00DE+02 years• 

Drinking NonlHfy Leafy Fodder Fodder Meat Milk Fish Crustacea 
llater Vegetable Vegetable Meat Milk 

Radio· WAllUU llUAXAill llllllllll llllWlll llllllllll llllllllU UM.U.Ull illlWW Wl.Ullll 
Nuclide pC i /l pCi/kg pC i /kg pC i /kg pCf/kg pCl/kg pC l/l pCl/kg pCi/kg 
lllWl lOIWUW UAWUU lllW.Ull llllWlU WXl1..llll llll.UXAU llllilXllll ;ouuxux WWlW 
cs-137 O.OOOE+OO 1.75DE·03 1.750E · D3 1.753E·03 1. TSOE-03 4 . 227E·D3 9.452E·D4 O.OOOE+OO O.DOOE+OO 
Nf- 63 O.OOOE~O 4 ,710E+01 4 . 710E+01 4. 71ZE+01 4. 710E~1 1.837E+01 6.123E+01 0.000E+OO O. OOOE+OO 
111 1111 11!1111111 1111111111 1111111111 11111111 11 11 11111111 1111111111 111111111 1 11111111 11 1111111111 
*Concentrat i ons are at consuoption time and i nclude radioactive decay and Ingrowth during storage t in,. 

For livestock fodder, consuoption time Is t ra fra,s meat or milk storage time. 

Concentrat i ons in the inedia occurring in pathways that are suppressed are calcu lated us ing the current fnput parameters , 
i.e. us i ng par-ameters appearing i n the i nput •creer, when the pathways are active .. 
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ATTACHMENT 7 

IRESRAD, Version 6.4 T« Li mit • 180 days 08/27/2009 15: 21 Page 9 
Concent : Calculat i on of 006e for 118-0R-1 Focused S1111ples 
Fi le : C:\RESRAD_FAMIL Y\RESRA0\118-0R·I_FOCUS_OOSE.RAD 

Concentration of rad i onuc l Idea In envi r..-ntal riedi a 
at t = 1.000E+03 years 

ContM1inat· Surface Ai r Par· \/ell Surface 
ted Zone Soil• tlculate \later \later 

Radio· lWUXAU UllllUU WlUllli WllUAU UUUlUl 
Nuclide pCl/g pCl/11 pCl/111"*3 pCi/L pC i /l 
Xlll.Ul nunnu UUllllll UUUll.U WUillll llllllllll 
Cs-137 3.281E·12 3.281E· 12 2.457E-17 O.OOOE+OO O.OOOE+OO 
Nl-63 4.083E·03 4.083E·03 3 . 058E·OS O.OOOE+OO O.OOOE+OO 
1111111 llllffllll 1111111111 1111111111 1111111111 1111111111 
*The Surface soil Is the top layer of soil with in th• user specified • i xlng zone/depth . 

CVP-2009-00010 
Rev. 1 

Concentrations in the media occurr i ng i n pathways thet • re 1upprK&ed or• calculated using the current Input parameters, 
i . e. using parane-ters appearing in the ;nput screen when the pathways, •r• active. 

Concentration of radionuc lide• In foodsruff media 
at t • 1 • OOOE+03 years* 

Drinki ng Nonleafy leafy Fodder Fodder Moat Milk Fllh CrustacH 
\later Vegetable Vegetable Meat llflk 

Radio· uu..uun lllll.UXll .UUUWJ. .uwuw lllWXW XlUWW WXXlllll w.uuw lllllWXl 
Nucl i do pCi/l pCl/k& pCl/k11 pC i /k11 pCi/kg pC i/k11 pCi/L pCi/k11 pCl/k11 
llll.Ul lllUUlll lU.UlllU UUUWJ. Ulllll.Ul WWWl UWUW UUUIUl llllllllll WllllW 
Cs•137 O.OOOE+OO 1.31ZE·10 1.3121:·10 1.314E·10 1 .313E·10 3.170£· 10 7. 087E·11 O.OOOE+OO O.OOOf+OO 
Nl -63 O. OOOE+OO 2.04ZE· 01 2.0421: · 01 2.043E·01 2.042E· 01 7.963E· 02 2.654E· 01 O.OOOE+OO O. OOOf+OO 
1111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1111111111 1!!1111111 111111!!11 
•concentrations are at consunptlon thie and include radioactive decay and Ingrowth during storage tin. 

For I ivectock fodder, concunption tlM Is t ,al nus ... t or milk storage tlna. 

Concentration• in the media occurring in pathways that are 1uppressed are calculated using the current input par1,..,ters, 
f .e . using par1N1eter1 appear ing fn the input screen when the pathways • re act iv•. 
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VERIFICATION SAMPLING DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling 
approach and resulting analytical data with the sampling and data requirements 
specified in the site-specific sample design (WHC 2009b). This DQA was performed in 
accordance with site-specific data quality objectives found in the 100 Area Burial 
Grounds Remedial Action Sampling and Analysis Plan (SAP) (DOE-AL 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 J 18NT1 was collected as a split for primary sample J 18N P9 from the 
118-DR-1 Burial Ground excavation; however, since samples J18 NTI and J18NP9 
were analyzed at the same laboratory, sample J18NT1 will not be evaluated as a quality 
assurance/quality control (QA/QC) split sample. It was noted the J18NT1 sample 
results showed good agreement with the primary and duplicate sample results from the 
same location. 

The sample design included a statistical sampling approach. In order to calculate the 
number of samples needed in the statistical sampling plan, the standard deviation for 
each COC/COPC in the target population was assumed to be less than or equal to 40% 
of the corresponding decision threshold for each COC/COPC. Examination of the 
resulting data set shows that the sample standard deviations are consistent with those 
assumptions. 

To ensure quality data, the SAP data assurance requirements and the data validation 
procedures for chemical analysis and radiochemical analysis (BHI 2000a, 2000b) are 
used as appropriate. This review involves evaluation of the data to determine if they are 
of the right type, quality, and quantity to support the intended use (i.e., closeout 
decisions). The DQA completes the data life cycle (i.e., planning, implementation, and 
assessr:nent) that was initiated by the data quality objectives process (EPA 2006). 

Verification sample data collected at the 118-DR-1 waste sites were provided by the 
laboratories in three sample delivery groups (SDGs): SDG J00443, SDG J00444, and 
SDG J00445. SDG J00443 comprised only the results for the sample (J18NT1) that 
was intended to be a split QA/QC sample; as the sample will not be used to support the 
verification sampling for the 118-DR-1 Burial Ground, it is not evaluated as part of this 
DQA. SDG J00445 was submitted for third-party validation. No major deficiencies were 
found in the analytical data set. Minor deficiencies 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 affecting the quality of the data were found. 

C-1 
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This SDG comprises 13 statistical soil samples (J18NP8 through J18NP9, J18NR0 
through J18NR9, and J18NT0) collected from the 118-DR-1 excavation. · A field 
duplicate pair (J18NP9/J18NT0) 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 and 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. 

In 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 sample. 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 considered estimated. Estimated data are useable for 
decision-making purposes. 

In the ICP metals analysis, the laboratory duplicate relative percent difference (RPO) for 
nickel is above the acceptance criteria (30%) at 32%. Elevated RPDs in environmental 
soil samples are generally attributed 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 (J18NT5 and J18NT6) collected from the 
excavation. These samples were analyzed for ICP metals, mercury, hexavalent 
chromium, nickel-63 by liquid scintillation, 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 follows: 

In 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 analysis, the MS recovery is below project acceptance 
criteria, at 66%. The hexavalent chromium data for SDG J00445 are considered 
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estimated by third-party validation and flagged "J." 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 SOG 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 of the 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%. The antimony data for SOG J00445 are 
considered estimated by third-party validation and flagged "J." The data are useable for 
decision-making purposes. 

In the ICP metals analysis, the laboratory duplicate RPO for nickel is above the 
acceptance criteria (30%) at 40%. Elevated RPDs in environmental soil samples are 
generally attributed to heterogeneities in the sample matrix and not to deficiencies in the 
laboratory procedures. The data are useable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

RPO evaluations of main sample(s) versus the laboratory duplicate(s) are routinely 
performed and reported by the laboratory. Any deficiencies in those calculations are 
reported by SOG 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/J18NT0}. The main and 
QA/QC sample results are presented in Appendix 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 RPO of the sample/duplicate pair(s) for each contaminant of concern 
(COG). RPOs are not calculated for analytes that are not detected in both the main and 
duplicate sample at more than five times the target detection limit. RPOs 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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limit (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 check of the data variability is used when one or both of the 
samples being evaluated (main and duplicate) is less than five times the target 
detection limit (TDL), including undetected analytes. In these cases, a control limit of 
± 2 times the TDL is used (Appendix B) to indicate that a visual check of the data is 
required by the reviewer. No sample.results required this check. A visual inspection of 
all of the data is also performed. No additional major or minor deficiencies are noted. 
The data are useable for decision-making purposes. 

Summary 

Limited, random, or sample matrix-specific influenced batch QC issues such as those 
discussed above, are a potential for any analysis. The number and types seen in these 
data sets are within expectations for the matrix types and analyses performed. The 
DQA review of the 118-DR-1 waste sites verification sampling data found that the 
analytical results are accurate within the standard errors associated with the analytical 
methods, sampling, and sample handling. The DOA review for 118-DR-1 waste sites 
concludes that the reviewed data are of the right type, quality, and quantity to support 
the intended use. The analytical data were found acceptable for decision-making 
purposes. The verification sample analytical data are stored in the Environmental 
Restoration project-specific database prior to being submitted for inclusion in the 
Hanford Environmental Information System database. The verification sample 
analytical data are also summarized in Appendix B. 
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