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PREAMBLE 

 

This preamble provides NRC staff with a brief discussion of legal and regulatory context 

for the contents of the attached Restoration Action Plan (RAP) for AUC LLC’s (AUC) 

proposed Reno Creek in-situ leach uranium recovery (ISR) project (Proposed Project) 

near the town of Wright in Campbell County, Wyoming. AUC is submitting this RAP as 

a stand-alone document to assist NRC staff in reviewing AUC's license application to 

assess the Proposed Project’s financial assurance calculation methodology as it relates to 

relevant construction, operation, groundwater restoration, and decontamination and 

decommissioning (D&D) requirements. The RAP also provides preliminary cost 

estimates calculated using this methodology to estimate costs associated with 

groundwater restoration and site D&D at the proposed Reno Creek ISR Project in one 

document rather than having NRC Staff search the entirety of the license application for 

all relevant D&D and financial assurance information. In addition, preparation of the 

attached RAP is in accordance with the NRC's requirements for ISR licensing as defined 

in 10 CFR Part 40, Appendix A, Criterion 9 and all regulations and guidance relevant to 

ISR site D&D. Given that, as discussed below, previous site-specific RAPs have been 

submitted as stand-alone documents, AUC has determined that submission of a stand-

alone RAP is appropriate. 

  

RAPs find their origin in the Commission's interpretation of 10 CFR Part 40, Appendix 

A, Criterion 9 in the Hydro Resources, Inc. (HRI RAP, 2001) administrative litigation 

regarding HRI's proposed ISR project at Church Rock and Crownpoint, New Mexico 

(hereinafter the Crownpoint Uranium Project or "CUP"). Beginning in 1997, HRI and 

several intervenors entered into administrative litigation before NRC's Atomic Safety and 

Licensing Board (Licensing Board) to determine whether several aspects of HRI's CUP 

license application and NRC Staff review of that application satisfied the Atomic Energy 

Act of 1954 as amended (AEA) and NRC's implementing regulations pursuant thereto. 

During this litigation, in 1998, NRC staff issued HRI License SUA-1508 to construct and 

operate the proposed CUP. After concluding initial litigation with respect to the 

Licensing Board's determination that the proposed CUP adequately addressed 

groundwater restoration and financial assurance the Commission in 2000 considered an 

appeal of that decision. The Commission determined that a license applicant for a 

proposed ISR project must have an NRC-approved RAP, including a detailed financial 

assurance calculation methodology and preliminary cost estimates, prior to being issued a 

license to operate any proposed ISR project. Importantly, while the Commission 

determined that a license applicant must have the aforementioned RAP in place prior to 

being issued a license, the Commission determined that HRI’s license should not be 

vacated, but rather held in abeyance pending submission and approval of the 

aforementioned RAPs. The Commission also determined that the actual financial 

assurance mechanism (e.g., surety bond, letter of credit, cash deposit, etc.) need not be in 

place until the licensee is prepared to commence licensed operations. Accordingly, when 
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submitting a license application for a new ISR project, a license applicant is required to 

prepare and submit a detailed financial assurance calculation methodology and 

preliminary cost estimates based solely on the information permissibly obtained by the 

license applicant under NRC regulations pre-license issuance; however, a license 

applicant is not required to have a final financial assurance cost estimate and a financial 

assurance mechanism in place until right before it is ready to commence licensed 

operations and after issuance of an NRC license.  

 

The HRI litigation also provides ISR license applicants with additional guidance on 

methodology for preparing RAPs and for calculating preliminary financial assurance cost 

estimates for such RAPs. For example, the Licensing Board, NRC, and United States 

Court of Appeals for the Tenth Circuit all have agreed that 10 CFR Part 40, Appendix A, 

Criterion 9 permits ISR license applicants to account for and rely upon the use of existing 

site equipment such as the central processing plant (CPP), existing wellfields, wellfield 

equipment, and other already-available site equipment when calculating financial 

assurance cost estimates for groundwater restoration. This interpretation logically 

implements the provisions of Criterion 9 as independent contractors likely will rely on 

the availability of existing wellfields, the CPP, and other site facilities to initiate and/or 

continue to complete groundwater restoration and site D&D at an ISR site. In addition, 

existing 11e.(2) byproduct material storage areas and site equipment such as front-end 

loaders will be required to complete site D&D, including surface reclamation tasks such 

as soil cleanup in accordance with 10 CFR Part 40, Appendix A, Criterion 6(6). 

 

The HRI decision also permits licensees to utilize qualified site employees for the 

performance of multiple, unrelated site tasks during the course of groundwater restoration 

and site D&D in developing financial assurance cost estimates. ISR sites are highly 

automated and standard industry practices dictate that a single site employee can perform 

multiple tasks based on the training they receive and expertise they possess.  

 

In addition to the aforementioned requirements, NRC’s Criteria at 10 CFR Part 40, 

Appendix A, Criterion 9 also requires that a licensee submit updates to its financial 

assurance cost estimates on an annual basis and that such estimates must account for a 

variety of economic and site-specific factors such as inflation (Consumer Price Index), 

changes in costs of materials and for personnel, changes in costs of 11e.(2) byproduct 

material or other waste disposal, changes in costs of required site processes such as well 

plugging, and changes in site-specific factors such as the level of effort and duration 

required for groundwater restoration (e.g., pore volumes). This requirement is intended to 

ensure that all financial assurance mechanisms posted by a licensee remain current and 

sufficient to perform required groundwater restoration and site D&D as required and in a 

timely fashion. Based on this requirement, ISR license applicants also only are required 

to present preliminary financial assurance cost estimates in license applications that 

account for the first year of proposed activities or the first stage of licensed operations, 
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including construction of the CPP and the initial wellfield(s). Since an ISR licensee 

cannot proceed beyond certain initial site activities in the first year and given that a 

financial assurance mechanism, which will be updated annually per Criterion 9, need not 

be in place until the commencement of operations, requiring up-to-date cost estimates for 

licensed operations is unnecessary. Accordingly, ISR licensees submitting RAPs with 

NRC-approved financial assurance calculation methodologies will continue to post 

adequate financial assurance cost estimates in accordance with NRC regulations and 

guidance. 

  

To comply with the NRC's directives noted above from the HRI litigation, HRI proposed 

four RAPs, one for each of its proposed CUP ISR sites and each of which was approved 

by NRC staff subject to minor adjustments by the Licensing Board. Each of these RAPs, 

with the Licensing Board's adjustments, was approved by the Commission and, 

effectively, the United States Court of Appeals for the Tenth Circuit over the full course 

of that litigation.  

 

Using these RAPs as guidance and considering that NRC staff does not currently have 

guidance for the composition of stand-alone RAPs, AUC is proposing a RAP for its 

Proposed Project that closely follows the HRI (and subsequently Strata Energy, Inc.) 

RAP format. AUC, however, has used updated assumptions reflecting current standard 

industry practices and conditions specific to the Proposed Project, and has included the 

work required and associated costs to reclaim all facilities associated with the CPP and 

the first five wellfields of the first Production Unit, rather than just the first year's 

estimated construction. In the attached RAP, AUC is including a comprehensive site 

D&D plan, including groundwater restoration for the first five wellfields and D&D of the 

CPP and all other site activities required to be completed to return the Proposed Project 

site to unrestricted use. These activities include D&D of site equipment, demolition of the 

CPP, reclamation of the initial wellfields, and off-site disposal of all wastes, including 

11e.(2) byproduct material. The RAP also includes preliminary financial assurance cost 

estimates for all site D&D activities.  

 

As can be seen from the RAP, AUC has accounted for all NRC interpretations offered in 

the HRI case to reflect the most current NRC practices for financial assurance. AUC has 

also taken into account the revisions to the HRI model as manifested in Strata’s recent 

license application for the Ross project, which document was accepted for review by 

NRC on June 30, 2011. AUC believes that this RAP provides NRC staff with a user-

friendly, stand-alone guide to AUC's approach to site D&D and financial assurance. 
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1 RESTORATION ACTION PLAN 

 

1.1 Introduction 

 

The following summarizes the Restoration Action Plan (RAP) for the CPP, first  five 

wellfields (Production Unit 1) and all related facilities anticipated to be constructed 

during the first year of licensed activities of the Reno Creek ISR Project near Wright, 

Wyoming. The estimate puts the costs of D&D to be performed by an independent 

contractor at $ 7,004,586 over a period of up to 3 years, during which the CPP, the initial 

five wellfields, and associated infrastructure would be reclaimed to conditions approved 

by NRC that will allow the site to be released for unrestricted use. The RAP encompasses 

the full cycle of activities necessary for:  

 Groundwater restoration and well plugging; 

 Facility decommissioning; 

 Radiological survey and environmental monitoring; 

 Project management and miscellaneous costs; and  

 Labor and equipment overhead and contractor profit.  

 

AUC's submittal presented herein employs assumptions that are based on best 

professional judgment given the data currently available. Annual reviews will provide the 

iterative format by which NRC can update the financial assurance cost estimate based on 

work completed at the site and any newly available information. 

  

1.1.1 Financial Assurance Mechanism 

 

AUC will provide an appropriate financial assurance mechanism for the approved 

financial estimate in accordance with the conditions as set forth in 10 CFR Part 40 

Appendix A, Criterion 9, prior to commencement of uranium recovery operations. The 

estimated surety amount will be calculated using the method presented in Section 1.2 and 

included as tables in Attachment 1 of this document. 

 

1.1.2 Consolidation of State, EPA and NRC Financial Assurance Instruments  

 

In addition to being crafted to comply with NRC criteria, AUC's proposed financial 

assurance estimate is designed to address the U.S. Environmental Protection Agency 

(EPA) Underground Injection Control (UIC) criteria and the Wyoming Environmental 

Quality Act (WEQA) requirements for a reclamation performance bond. These multi-

compliant sureties will require multi-agency concurrence as to amounts and surety forms 

and will be designed to be consistent with 10 CFR Part 40, Appendix A, Criterion 9 
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(Financial Criteria). Criterion 9 allows for consolidation of State and Federal financial or 

surety arrangements established to meet groundwater restoration, reclamation, and 

decommissioning costs provided that "the portion of the surety which covers the 

decommissioning and reclamation of the mill, mill tailings site and associated areas is 

clearly identified and committed for use in accomplishing these activities." Absent a mill 

or tailings, essentially all of the process facility, wellfield, and ancillary components of 

the operations also will be subject to the decommissioning requirements of the Wyoming 

Department of Environmental Quality (WDEQ), EPA, and NRC.  

 

1.2 Details for Groundwater Restoration and Reclamation Activities  

 

1.2.1 First Year of Construction/Operation for Reno Creek Project 

 
Attachment 1 contains details concerning methodologies and calculations, assumptions, 

and criteria to determine the work necessary for the full cycle of groundwater restoration, 

well plugging and abandonment, surface decommissioning and decontamination, 

reclamation, closure and ultimate license termination  

 

This information is designed to be descriptive enough for the NRC staff to determine the 

acceptability of AUC's proposed cost estimates and is based on the estimated costs for an 

independent contractor to perform the decommissioning and reclamation work in 

accordance with 10 CFR Part 40, Appendix A, Criterion 9 and the Wyoming 

Environmental Quality Act (WEQA) and its accompanying rules and regulations and 

guidelines. AUC has developed its cost estimates to address all items in Appendix C of 

NRC's "Standard Review Plan for In Situ Leach Uranium Extraction License 

Applications" (NUREG-1569, dated June 2003). 

  

The following tabulation summarizes the preliminary costs necessary to hire an 

independent contractor to assume all decommissioning and reclamation activities 

required after full development of the CPP, first five wellfields and associated facilities. 

Descriptions of the work are provided below, and detailed preliminary cost estimates for 

each major item of work are provided in Attachment 1.  
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Restoration Action Plan Cost Summary 

Item Cost 

Groundwater Restoration  $ 2,500,834 

Facility Area Decommissioning and Reclamation  $ 1,538,088  

Wellfield Equipment Removal  $ 1,803,985  

Miscellaneous Reclamation Activities  $ 143,919  

     Subtotal  $ 5,986,826 

Project Management (2%)  $119,737 

Contingency (15%) $ 898,024  

     Total $ 7,004,586 

 

 

1.2.2 Groundwater Restoration 

 

AUC’s proposed groundwater restoration program is based on the successes and lessons 

learned from previous and current ISR operations. The basic methods are described in 

NUREG-1910, Generic Environmental Impact Statement for In-Situ Leach Uranium 

Milling Facilities and have proven effective at restoring groundwater in both pilot and 

commercial in situ uranium recovery operations, including an earlier demonstration 

operation at the Reno Creek site. Rocky Mountain Energy’s Restoration Report for 

Pattern 2 is included as Addendum 1-A of the proposed project’s Technical Report (TR).  

 

AUCs proposed groundwater restoration program will be conducted in two phases: 

1) Active groundwater restoration; and 

2) Stability monitoring. 

 

The active groundwater restoration phase will include the following:  

 Groundwater Transfer; 

 Groundwater Sweep (targeted or selective); and 

 Reverse Osmosis Treatment with Permeate Injection and Reductant Addition.  

 

The application of each method and sequencing will be determined by AUC based on 

operating experience, restoration treatment system capacity, and wastewater disposal 

capacity. Not all methods of groundwater restoration will be used if deemed unnecessary 

by AUC. AUC will combine these methods selectively to improve groundwater 

restoration efficiency and decrease groundwater consumption and the time needed to 

restore a given Production Unit. As an example, since each Production Unit will be made 

up of several wellfields, the groundwater transfer method could be applied to one 

wellfield while the reverse osmosis (RO) method is applied to a second wellfield within 
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that Production Unit, and targeted groundwater sweep could be applied throughout the 

Production Unit. 

 

AUC will install the infrastructure necessary to accomplish groundwater restoration 

concurrently with the equipment needed for uranium recovery operations. This means 

AUC will have its restoration RO units installed and operational prior to the cessation of 

uranium recovery from the first production unit in operation. To ensure that a production 

unit will be able to begin groundwater restoration, additional restoration pipelines will be 

installed along with production pipelines as necessary. The pumps used for production 

will remain in the wells for use in restoration. 

 

AUC commits to begin restoration following cessation of ISR operations in production 

units, along with close monitoring and groundwater transfer to improve restoration 

efficiency. AUC also expects to reduce the consumptive use of groundwater with these 

measures and to expedite restoration by having appropriate infrastructure in place prior to 

the start of the restoration process. Examples of in-place infrastructure include: 

 1,000 gpm operational RO units prior to the start of restoration; 

 Dedicated pipelines for the exclusive use of groundwater restoration will be 

installed, so that restoration is not delayed until uranium recovery operations are 

completed in other production units as required; 

 In-place production pumps, monitoring, and instrumentation/control equipment 

will be utilized to facilitate restoration when uranium recovery is complete in 

specific production units; and 

 Having wastewater disposal capacity in-place to handle effluent generated from 

restoration processes. 

 

The costs for restoration are broken down into separate phases of work as follows:  

 Reverse Osmosis Treatment with Permeate Injection; 

 Groundwater Transfer & Groundwater Sweep; 

 Monitoring; 

 Labor and Vehicles; 

 Miscellaneous; 

 Reverse Osmosis Operating Costs; and 

 Deep Disposal Well Operating Costs. 

 

As discussed in TR Section 6.1.4.5, AUC estimates that seven pore volumes of active 

groundwater restoration will be required to reach the stated restoration goal. AUC 

expects that six pore volumes of Reverse Osmosis Treatment with Permeate Injection and 

one pore volume of combined Groundwater Transfer and Groundwater Sweep will be 

required to complete active groundwater restoration for a Production Unit. Therefore, 
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these pore volume amounts are used in the financial assurance calculation for 

groundwater restoration. A detailed discussion of the pore volume calculation method is 

provided in Section 3.1.9 of the TR. 

 

The tables provided in Attachment 1 provide the technical criteria, assumptions, and unit 

prices for all the work necessary to complete each category of work for the first five 

wellfields. A summary sheet is provided showing the total costs for each category, 

followed by detailed calculation sheets to show how the total costs were derived. 

  

The duration of the active groundwater restoration phase is based on the processing and 

circulation of 7 pore volumes of groundwater at the flow rates specified in the calculation 

work sheets for each stage in the Groundwater Restoration section of Attachment 1. The 

financial assurance will be maintained at this level until the number of pore volumes 

required to satisfactorily complete each phase has been demonstrated. The preliminary 

groundwater restoration costs for the first five wellfields are estimated to be: 

 

Groundwater Restoration Cost Summary 

 

 

 

Item Cost 

Reverse Osmosis Treatment with Permeate Injection Cost  $107,907  

Groundwater Restoration Transfer & Sweep Costs  $43,581  

Monitoring Costs During Groundwater Restoration 79,000   

Labor and Vehicle Restoration Costs  $1,876,755  

Miscellaneous Restoration Costs  $139,500  

Groundwater Restoration RO Operating Costs  $191,630  

Deep Disposal Well Operating Costs  $62,462  

        Total Groundwater Restoration Costs $2,500,834 

 

 

AUC will adjust the financial assurance budget for groundwater restoration during each 

annual update review to reflect experience gained from actual restoration processes and 

any changes in ISR operations, industry standards or economic conditions that require or 

potentially affect financial assurance. Because the restoration equipment such as wellfield 

pumps, restoration fluid pipelines, lined backup pond, the deep disposal wells, the RO 

units, laboratory equipment, trucks, and field equipment will have been incurred for 

production process operations, they are considered operational capital and are not 

included as capital requirements in any of the RAP budget items. NRC will be able to 

verify the availability of the restoration equipment during routine inspections 
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1.2.2.1 Description of Work 
  

Groundwater transfer involves moving groundwater between one production unit in 

groundwater restoration and another production unit or wellfield in the beginning phase 

of uranium recovery, or moving water between two areas within a single Production Unit 

that are in different stages of restoration (NUREG-1910). Direct transfer of groundwater 

will lower the total dissolved solids (TDS) in the production unit being restored by 

displacing groundwater affected by ISR operations with baseline quality groundwater. 

Because groundwater is transferred from one production unit to another, groundwater 

transfer typically will not create additional wastewater. AUC will decide when the use of 

groundwater transfer is appropriate. Prior to injection, the groundwater recovered during 

groundwater transfer may be passed through ion exchange columns for additional 

uranium recovery. 

 

The groundwater sweep method may be used as a stand-alone process or may be used in 

conjunction with the other two processes. During groundwater sweep, groundwater is 

pumped without injection from the Production Zone Aquifer (PZA) causing an influx of 

groundwater from beyond the perimeter of the uranium recovery area that sweeps the 

portion of the aquifer affected by any flare of lixiviant outside of the uranium recovery 

area. This will be a primary recovery operation goal for using groundwater sweep--to 

recover any flared lixiviant outside of the uranium recovery area. To achieve this goal, 

AUC will use targeted groundwater sweep around the perimeter of a production unit at 

any time during groundwater restoration. The purpose of targeted groundwater sweep is 

to minimize the consumptive use of groundwater since WDEQ-LQD has determined that 

groundwater sweep with direct disposal of produced water is not considered BPT due to 

excessive consumption of groundwater and resultant impacts to groundwater resources 

(LCI 2009). 

 

The groundwater produced from the groundwater sweep method will be processed in the 

CPP by ion exchange and the secondary RO unit. Permeate generated from groundwater 

sweep will be re-injected into a wellfield undergoing RO treatment with permeate 

injection. The re-injection of permeate generated by this process will decrease the amount 

of bleed removed by the RO method (as described below) by increasing the amount of 

permeate injected. This will enhance groundwater restoration and will limit the potential 

interference by groundwater restoration with nearby, ongoing uranium recovery 

operations. 

 

The RO Treatment with permeate injection method will be the primary method applied at 

the proposed project. For this method of groundwater restoration, which may be used in 

conjunction with groundwater transfer and/or groundwater sweep, groundwater will be 

pumped from one or more production units to the CPP for processing by pressurized 

down-flow ion exchange columns reserved for restoration and RO treatment. RO is a 
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high-pressure filtration process that reduces contaminants in the affected groundwater, by 

producing a clean permeate and a rejected brine wastewater. The clean permeate water 

will be re-injected to flush contaminants from the PZA affected by uranium recovery, and 

the reject brine will be sent to a secondary RO unit for further treatment. The RO passes a 

high percentage of the water through the membranes, leaving up to 90 percent of the 

dissolved salts in the brine water. 

 

The primary use of an RO unit through the injection of permeate is to reduce the TDS in 

the affected groundwater. However additional benefits of RO treatment include: 

 A decrease in the quantity of water that must be removed from the aquifer to 

meet restoration target values (RTV) limits; 

 Concentration of the dissolved contaminates in a smaller volume of brine to 

facilitate wastewater disposal; and 

 Enhancement of the exchange of ions from the formation due to the large 

difference in ion concentration. 

 

As discussed in Section 6.1.4.3 of the TR, AUC will use two stages of RO treatment 

(primary and secondary) as needed, during groundwater restoration to maximize 

permeate and minimize brine production. The interference from groundwater restoration 

with ongoing uranium recovery operations will be kept to a minimum by maximizing the 

quantity of permeate re-injected into wellfields undergoing RO treatment and will hasten 

the clean-up of the affected groundwater. 

 

AUC will use a chemical reductant such as sulfide and/or sulfite compounds during the 

active phase of groundwater restoration to lower the oxidation-reduction potential (Eh) in 

the PZA. The lowering of the Eh decreases the solubility of any trace metal elements that 

were oxidized and mobilized during uranium recovery operations. Dissolved metals such 

as arsenic, molybdenum, selenium, vanadium and uranium which cannot be removed 

fully by ion exchange columns or RO treatment alone can be precipitated out of the 

groundwater by the addition of a reductant. AUC will add the reductant (sodium sulfide) 

to the RO permeate prior to re-injection into the PZA. 

 

AUC will install four deep disposal wells at the Reno Creek ISR Project to be used for 

disposal of liquid 11e.(2) byproduct. However, only three deep disposal wells are 

anticipated to be installed during the first year of licensed activities. The capital costs will 

have been borne by AUC during construction of the plant facilities, but there will be 

operating and maintenance costs and costs for antiscalant and corrosion inhibitors. 

  

The final step in groundwater restoration will be the stability monitoring phase to ensure 

that constituents of concern do not exhibit a statistically increasing trend in concentration 

subsequent to restoration. The stability monitoring phase is described in Section 6.1.5 of 

the TR and includes well sampling, data analysis and reporting. If the stability monitoring 

 Cost  

Ponds  $ 

170,1

95.09  

Earthwork  $ 

385,6

18.32  

Total Facilities Reclamation Cost  $2,34

4,689

.50  

 



 

 

 License Application, Technical Report 

 

 

 

September 2012 Addendum 6A-8 

 

 

 
The Reno Creek ISR Project 

 

 
indicates that one or more dissolved constituents in the restored wellfield are trending 

above the RTV for that parameter, it may be necessary to repeat one or more of the active 

restoration methods. 

 

1.2.3 Facilities Area Decommissioning and Reclamation  

 

Following regulatory approval of groundwater restoration and stability monitoring of the 

final wellfield reclamation can begin on the surface facilities. Procedures are described 

fully in Sections 6.2 and 6.3 of the TR. The methodology includes the recovery, 

characterization, transport and disposal of all byproduct, including 11e.(2) and non-

11e.(2) byproduct materials from the Proposed Project. Detailed preliminary cost 

estimates for the facilities area decommissioning and reclamation are provided in the 

Facilities Area Decommissioning and Reclamation section of Attachment 1. The 

following tabulation shows a summary of the major cost items for this phase of work. 

 

Facilities Area Decommissioning and Reclamation 

Item Cost 

Facilities, Excluding Concrete  $332,961  

Equipment Removal And Disposal Costs  $358,408  

Concrete Removal And Disposal  $762,765  

Backup Storage Pond Material Removal And Disposal  $14,580  

Earthworks  $69,374  

     Total Facilities Cost 

 

$1,538,088  

 

 

1.2.3.1 Facilities, Equipment, and Concrete Removal and Disposal 
 

Structures and equipment will be decontaminated or deposited at an NRC or Agreement 

State licensed 11e.(2) byproduct disposal facility. Details regarding disposal of structures 

and equipment are discussed in Section 6.3 of the TR. Buildings to be removed include 

the CPP, warehouse/maintenance building, and administration building. Decontamination 

of salvageable building materials, equipment, pipe, and other materials to be released for 

unrestricted use will be accomplished by completing a preliminary radiological survey to 

determine the location and extent of the contamination and to identify any hazards as 

described in Section 6.4 of the TR. Note that the process building used at the Reno Creek 

Pilot Plant was decontaminated to NRC specifications and was transferred to the property 

owner for unrestricted use. Processing and water treatment equipment, including tanks, 

filters, IX columns, pipes, and pumps, will be prepared, including decontamination if 

necessary, for use at another location or dismantled and disposed of in accordance with 
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applicable regulations. Materials contaminated with other industrial constituents will be 

disposed of at an appropriately permitted facility. Decontaminated and non-contaminated 

materials will be removed for salvage or disposed of at an appropriately permitted solid 

waste facility. Structures will be decontaminated, if necessary, and moved to a new 

location and salvaged or disposed at an appropriately permitted solid waste facility. 

Concrete flooring, foundations, and foundation materials will be decontaminated, if 

necessary, broken up, and disposed of at an appropriately permitted facility.  

 

1.2.4 Backup Storage Pond  

 

Work required to reclaim the backup storage pond will include liquid 11e.(2) byproduct 

disposal, if any, in the deep disposal wells and removal of the liners and pond residue to a 

licensed 11e.(2) disposal site. Disposal of all non-11e.(2) solid wastes from the backup 

storage pond including uncontaminated portions of the leak detection system will be sent 

to an approved landfill. Following removal of the pond infrastructure, the land surface 

will be re-graded to restore original topography, topsoil replacement and revegetation as 

described in Section 6.2 of the TR. The detailed quantities and unit prices used to 

estimate the preliminary reclamation costs are provided in Attachment 1. 

 

1.2.5 Earthwork  

 

After the buildings and pond are demolished and removed, the entire site will be re-

graded to restore the original topography. Topsoil will be replaced to approximate its 

original depth, and the area will be re-graded. Earthwork costs to complete the re-grading 

of the CPP, parking areas, and access roads are provided in Attachment 1. The work is 

described in detail in Section 6.2 of the TR.  

 

1.2.6 Wellfield Equipment Removal  

 

Decommissioning and reclamation of the wellfields will include removal of the header 

house buildings and all pipes and utilities connecting the wells to the header house 

buildings and the CPP, shredding or chipping the solid materials to reduce the volume, 

and disposing of these materials in an approved municipal landfill or licensed 11e.(2) 

disposal site as appropriate, and reclaiming the surface as described for the other surface 

facilities. The unit quantities and prices for each item of work in this task are included in 

the Wellfield Equipment Removal section of Attachment 1. The preliminary cost 

estimates for this phase of work are summarized as follows: 
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Wellfield Equipment Removal Cost Summary 

Item Cost 

Wellfield Piping Removal and Disposal  $1,036,503  

Wellfield Buildings  $8,646  

Production Unit Valve Stations  $277  

Wellhead Reclamation  $1,686  

Access Roads Reclamation  $14,793  

Well Abandonment  $338,948  

Submersible Recovery Well Pumps  $1,199  

Deep Disposal Well Abandonment  $401,934 

     Total Wellfield Cost  $1,803,985  

 

 

1.2.7 Miscellaneous Reclamation Activities  

 

Preliminary cost estimates for miscellaneous reclamation activities not covered in the 

preceding sections are provided in the Miscellaneous Reclamation Activities section of 

Attachment 1 and are summarized as follows:  

 

Miscellaneous Reclamation Activities 

Item Cost 

Radiological Surveys  $35,500  

Revegetation  $13,500  

Other D&D Costs  $94,919  

     Total Miscellaneous Reclamation Activities Costs  $143,919  

 

 

1.3 Radiological Surveys  

 

During equipment decontamination, smear samples of building and equipment surfaces 

will be collected and analyzed for radiological contamination. The results of these 

samples will drive decontamination efforts. Following removal of all structures and re-

grading of the site to approximate original contours, and before topsoil is spread on the 

re-graded area, a gamma survey and soil sampling will be conducted as described in 

Section 6.4 of the TR. Soils will be cleaned up in accordance with the requirements of 10 

CFR Part 40, Appendix A, Criterion 6(6) including consideration of ALARA goals and 

the chemical toxicity of uranium. The proposed limits and ALARA goals for cleanup of 

soils are summarized in Section 6.4of the TR. Any areas which do not meet these limits 

will be remediated by removing contaminated soils to an appropriately licensed site and 
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the area re-graded. This process will be repeated until all sites meet the as low as 

reasonably achievable (ALARA) goals for cleanup. The preliminary unit costs and areas 

subject to these surveys are provided in the Attachment RAP-2(E).  

 

1.4 Revegetation  

 

At the completion of the previous tasks, and after topsoil has been spread all re-graded 

areas and all of the disturbed lands will be seeded with vegetation species mixture 

approved by the WDEQ, NRC, and the landowner for that specific area. The surface 

reclamation plan goals will be to return the land to equal or better condition than existed 

prior to uranium recovery, thus making it available for "unrestricted use.” Baseline soils, 

vegetation, and radiological data will be used to guide the reclamation activities. Unit 

prices and the area to be re-vegetated are provided in the Miscellaneous Reclamation 

Activities section of Attachment 1.  

 

1.5 Other D&D Costs 

 

Additional preliminary costs that are not in the preceding sections are covered in this 

section and are provided in in the Miscellaneous Reclamation Activities section of 

Attachment 1. 
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1.6 References  

 

HRI RAP (Hydro Resources, Inc. Restoration Action Plan), NRC License No. SUA-

1580; document ML012620529; document dated Sept. 14, 2001; accessed July 

16, 2012 at NRC website: http://www.nrc.gov/site-help/search.cfm?q=HRI+RAP 

 

LCI (Lost Creek Inc.). 3rd Round WDEQ/LQD Comment Responses, October 22, 2009, 

NRC ADAMS Accession No. ML100610158. 

 

NRC (U.S. Nuclear Regulatory Commission), 2009, NUREG-1910, Generic 

Environmental Impact Statement for In-Situ Leach Uranium Milling Facilities, 

Final Report, May 2009.  

 

Item  Cost  

Fence removal  $ 

36,36

1.62  

Overhead power line removal  $ 

0.00  
Buried electrical line removal  $ 

89,10

0.00  

Buried gas line removal  $ 

49,68

6.00  

Transformer removal and disposal  $ 

14,08

0.00  

Surface water monitoring sta. removal  $ 

7,035

.60  

Air quality/met. sta. removal  $ 

6,205

.36  

Culvert removal  $ 

5,613

.56  

Chipper/ shredder rental/ operation  $ 

60,00

0.00  

Total miscellaneous costs  $268,

082.1

4  
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Table 1: Restoration Action Plan Cost Summary 

Item Table Cost 

Groundwater Restoration 2-1 through 2-9 $          2,500,834 

Facility Area Decommissioning and Reclamation 3-1 through 3-6 $          1,538,088 

Wellfield Equipment Removal 4-1 through 4-9 $          1,803,985 

Miscellaneous Reclamation Activities 5-1 through 5-4 $             143,919 

     Subtotal  $          5,986,826 

Project Management ( 2%)  $             119,737 

Contingency (15%)  $             898,024 

     Total  $          7,004,586 

 



 
 

 License Application, Technical Report 

 
 

 

September 2012 Attachment 1-2 

 
 

 
The Reno Creek ISR Project 

 

Table 2-1: Groundwater Restoration Summary 

Item Cost 

Reverse Osmosis Treatment with Permeate Injection Costs $                  107,907 

Groundwater Restoration Transfer and Sweep Costs $                    43,581  

Monitoring Costs During Groundwater Restoration $                    79,000  

Labor and Vehicle Restoration Costs $               1,876,755  

Miscellaneous Restoration Costs $                  139,500  

Groundwater Restoration RO Operating Costs $                  191,630  

Deep Disposal Well Operating Costs $                    62,462  

     Total Groundwater Restoration Costs $               2,500,834 
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Table 2-2: Groundwater Restoration- Restoration Technical Assumptions 

Item Value Unit Notes 

Wellfield Area 

  Average wellfield area 300,000 sq. ft ER Figure 1-6 (typical) 

  Average wellfield area 6.9 acre Calculated 

  Average completed thickness 12 feet TR Section 6 

Affected Volume 

  Vertical flare factor 20%   TR Section 2.7 

  Horizontal flare factor 20%   TR Section 2.7 

  Combined flare factor 1.44   Calculated 

  Porosity 24%   Core Labs data 

  Gallons per cubic foot 7.48   Conversion factor 

     Gallons per pore volume (PV) 9,306,317   Calculated 

  Total number of wellfields 5   TR Section 3 

Number of Wells 

  Recovery wells per wellfield 30   Preliminary wellfield design 

  Injection wells per wellfield 42   Preliminary wellfield design 

  Total production wells per wellfield 72   Calculated 

  Overlying monitor wells per wellfield 2   One overlying per 4 acres* 

  Total overlying monitor wells (OM) 10   Calculated 

  Perimeter wells per Wellfield 6   Prorated among WFs in PU 

  Total Perimeter wells (RM) 30   Calculated 

  Total number of production wells PU1 360   Calculated 

  Total number of monitor wells PU1 40   Calculated 

  Total number of wells PU1 400   Calculated 

*No monitoring of underlying or surficial units required 
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Table 2-3: Groundwater Restoration- Reverse Osmosis Treatment with Permeate 

Injection Cost 

Item Value Units Notes 

Operating Assumptions 

  Average flow rate 600 gpm 

Preliminary wellfield flow 

calculation 

  PVDs required 6   TR Section 6 

  Total RO/permeate injection volume 55,837,901 gallons Calculated 

  Total RO/permeate injection volume 55,838 kgals Calculated 

  Duration /RO permeate injection 93,063 minutes Calculated 

  Duration /RO permeate injection 1,551 hours Calculated 

  Duration /RO permeate injection 65 days Calculated 

  Duration /RO permeate injection 2.1 months Calculated 

Recovery Well Pumping Costs 

  Average flow rate per pump 20 gpm TR Section 2.7 

  Number of pumps required 30   Preliminary wellfield design 

  Power input per pump 2.2 kW Electric Motor Guide (3 hp) 

  Electrical requirement 66 kW Calculated 

  Electrical consumption 102,369 kWh Calculated 

    $               0.05    PreCorp 

   Recovery Well Pumping Costs   $             5,118   Calculated 

Reverse Osmosis Treatment 

  Restoration RO Treatment costs  $               0.15  per kgal RO Operating Unit Costs 

   Total RO Treatment Cost  $             8,193    Calculated 

Brine Disposal 

  Restoration RO Brine to DDW  4,467 kgals   

  Cost 

 $                 

1.52  $/kgal DDW Operating Cost 

   Total Cost Brine Disposal  $             6,810      

CPP Permeate Pumps 

  Average permeate flow rate  956 gpm TR Section 3 

  Electrical requirement 30 kW Electric Motor Guide (40 hp) 

  Electrical consumption 46,532 kWh Calculated 

  Power cost  $               0.05   PreCorp 

   Total CPP permeate pumps cost  $             2,327    Calculated 

Wellfield permeate pump cost   $             1,460   Calculated 

  

Cost Per Wellfield  $           21,581    Calculated 

Total Reverse Osmosis Treatment Cost  $         107,907    Calculated 
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Table 2-4: Groundwater Restoration- Transfer and Sweep Costs 

Item Value Units Notes 

Operating Assumptions 

  Average flow rate 50 gpm TR Section 6 

  PVDs required 1 PVD TR Section 6 

  Total transfer/sweep volume 9,306,317 gal Calculated 

  Total transfer/sweep volume 9306 kgal Calculated 

  Duration in minutes 186126   Calculated 

  Duration in hours 3102   Calculated 

  Duration in days 129   Calculated 

Recovery Well Pumping Costs 

  Average flow rate per pump 20 gpm TR Section 2.7 

  Number of pumps required 3   Calculated 

  Power input per pump 2.2 kW 

Franklin Electric Motor Guide 

(3 hp) 

  Electrical requirement 6.6 kW Calculated 

  Electrical consumption 20,474 kWh Calculated 

  Power cost  $               0.05  $/kWh PreCorp 

   Total cost  $             1,024    Calculated 

RO Treatment 

  Secondary RO treatment cost  $               0.22  $/kgal 

Calculated RO Operating 

Costs 

   Total costs  $             2,018    Calculated 

Brine Disposal 

  Secondary Brine to DDW from GWS  3,723  kgal   

  Deep disposal well cost  $               1.52  $/kgal   

Total cost  $             5,675      

  

Total Cost Per Wellfield  $            8,716      

Total Transfer and Sweep Costs  $          43,581      
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Table 2-5: Groundwater Restoration- Monitoring Costs per Wellfield 

Item Value Unit Notes 

Excursion Monitoring ( OM and RM Wells) 

  Monitoring period 9 months TR Section 6 

  Number of overlying wells to sample (OM) 2 wells One overlying per 4 acres 

  Number of perimeter wells to sample (RM) 6 wells Prorated among WFs in PU 

  Total number of wells to sample 8 wells Calculated 

Number of samples during active restoration 

(UCL's in house) 
4   TR Section 6 

  Price per sample  $                  50    Estimated 

      Total cost  $             1,600    Calculated 

Restoration Monitoring (PZM Wells) 

  Monitoring period 9 months TR Section 6 

  Number of wells to sample 2 wells 1 per 4 acres 

  Number of samples per month per well 1   TR Section 6 

  Price per sample  $               350    IML 

      Total cost  $            6,300      

Restoration Monitoring (Wells undergoing active restoration) 

  Monitoring period 3  months TR Section 6 

  Number of wells to sample 30  wells Preliminary wellfield design 

  Number of samples per month per well 2    TR Section 6 

  Price per sample  $             20.00    Estimated 

      Active well monitoring cost  $             3,600    Calculated 

Total Active Restoration monitoring cost  $           14,650      

Stability Monitoring 

  Excursion Monitoring ( OM and RM Wells) 

     Monitoring period 9 months TR Section 6 

     Number of overlying wells to sample (OM 

Wells) 
0 wells TR Section 6 

     Number of perimeter wells to sample (RM 

Wells) 
6 wells Prorated among WFs in PU 

     Total number of wells to sample 6 wells Calculated 

     Number of samples during stability 

monitoring        (UCL's in house) 
4   TR Section 6 

     Price per sample  $                  50    Estimated 

      Excursion monitoring cost  $             1,200    Calculated 

Stability  Monitoring (PZM Wells) 

  Monitoring period 9 months TR Section 6 

  Number of wells to sample 2 wells 1 per 4 acres 

  Number of samples per  well 4 samples TR Section 6 

  Total number of samples 12 samples Calculated 

  Price per sample  $                350    IML 

     Well monitoring cost  2,800    Calculated 

Total stability monitoring cost  $             4,000    Calculated 
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Table 2-5: Groundwater Restoration- Monitor Costs per Wellfiled (Cont.) 

Item Value Unit Notes 

Post Stability Monitoring 

  Excursion Monitoring ( OM and RM Wells) 

     Monitoring period 6 months Estimated 

 Number of interior wells to sample (OM 

Wells) 
0 wells TR Section 6 

      Number of perimeter wells to sample (RM            

Wells) 
6 wells TR Section 6 

     Total number of wells to sample 6 wells TR Section 6 

     Number of samples during stability 

monitoring (UCL's in house) 
1   TR Section 6 

     Price per sample  $                  50    Estimated 

      Excursion monitoring cost  $                300    Calculated 

Total post stability monitoring costs  $                300    Calculated 

    

Monitoring Costs During Groundwater 

Restoration per WF 
 $           15,800    Calculated 

Total Monitoring Costs During Groundwater 

Restoration 
 $         79,000    Calculated 
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Table 2-6: Groundwater Restoration- Labor and Vehicle Restoration Costs 

Item Value Unit Notes 

Operating Assumptions 

  Time of active aquifer restoration 9 months TR Section 6 

  Time of stability monitoring 9 months TR Section 6 

Employees 

  Number of Employees in active restoration 18   Preliminary Project Design 

  Monthly Salary in active restoration (fully 

loaded plus 10% profit) 
 $             7,200    Preliminary Project Design 

Total employee cost in active restoration  $     1 ,166,400      

  Number of employees in stability monitoring 10   Preliminary Project Design 

  Monthly Salary in stability monitoring (fully   

loaded plus 10% profit%) 
 $             7,700    Preliminary Project Design 

   Total employee cost in stability monitoring  $         693,000      

   Total labor costs for groundwater restoration  $      1,859,400      

Vehicles 

  Number of vehicles 5     

  Miles per day per vehicle 10 miles Estimated 

  Cost per mile  $               0.65    IRS mileage rate 

  Days per year 356 days   

  Number of years 1.5 years   

Total Vehicle Cost in Restoration  $           17,355      

Total Labor and Vehicle Costs  $      1,876,755      
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Table 2-7: Groundwater Restoration- Miscellaneous Restoration Cost 

Item Value Unit Notes 

Operating Assumptions 

  Time of active aquifer restoration (5 wellfields) 9 months TR Section 6 

  Time of stability monitoring 9 months TR Section 6 

Utilities-Active Restoration 

  Electrical cost; CPP non-process related costs  $             8,000   *PPD Monthly  

  Gas cost; CPP non-process related costs  $             6,000  PPD Monthly  

   Total active restoration utility costs  $         126,000      

Stability Monitoring/Decommissioning 

  Electrical cost; Administration estimated cost  $            1,000  PPD Monthly  

  Gas cost; Warehouse and maintenance building 

estimated costs. 
 $               500  PPD Monthly  

   Total stability monitoring/decommissioning 

utility costs 
 $          13,500      

Capital 

  Pumping systems  $            -      
Pump & piping systems in 

place during operation 

  RO systems  $            -      
RO units in place during 

operation 

  Deep disposal wells  $            -      
DDWs in place during 

operation 

Total capital costs  $            -        

Total Miscellaneous Restoration Costs  $         139,500      

 

*(PPD) - Preliminary Project Design
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Table 2-8: Groundwater Restoration- RO Operating Costs 

Item Value Units Notes 

Operating Assumptions 

  Wellfield portion of restoration RO feed rate 600 gpm Calculated 

  Wellfield portion of secondary RO feed rate 174 gpm Calculated 

  Total groundwater sweep volume 9,306,317 gals Calculated 

  Total RO with permeate injection volume 55,837,901 gals Calculated 

  Total volume treated per wellfield 65,144,218 gals Calculated 

  Duration of RO treatment with permeate injection 2.1 months Calculated  

Antiscalant 

  Antiscalant concentration for Restoration RO 3 mg/L Avista Technologies  

  Antiscalant concentration for Secondary RO 4.4 mg/L Avista Technologies  

  Restoration RO antiscalant addition 155 gals Calculated 

  Secondary RO antiscalant addition  66 gals Calculated 

  Antiscalant cost per gallon  $             25.00    Avista Technologies  

  Restoration RO antiscalant cost   $             3,881    Calculated 

  Secondary RO antiscalant cost   $             1,651    Calculated 

  Total antiscalant cost   $             5,531    Calculated 

  Restoration RO antiscalant cost   $               0.07  /kgal  Calculated 

  Secondary RO antiscalant cost   $               0.08  /kgal  Calculated 

  Total antiscalant cost   $               0.15  /kgal  Calculated 

Pre-Filtration Cartridge Filter Costs 

  Number of replacement cartridges during wellfield 

restoration 
60   Estimated 

  Cost per cartridge  $             15.00    H2O Distributors 

  Cartridge replacement cost $                900    Calculated 

  Cartridge replacement cost  $               0.02  /kgal  Calculated 

Restoration RO Feed Pumps (2) 

  Restoration RO feed pump power requirement 22 kw 
Electric Motor Guide (30 

hp) 

  Electrical consumption per wellfield 34,123 kWh Calculated 

  Power cost $               0.05  kWh  PreCorp 

  Restoration RO feed pump cost $        3,412.32    Calculated 

  Restoration RO feed pump cost  $               0.06  /kgal  Calculated 

Secondary RO Feed Pump    

  Secondary RO feed pump power requirement 37 kw 
Franklin Electric Motor 

Guide (50 hp) 

  Electrical consumption per wellfield 57,389 kWh Calculated 

  Power cost  $               0.05  /kWh  PreCorp 

  Secondary RO Feed Pump Cost  $        2,869.45   Calculated 

  Secondary RO Feed Pump Cost  $               0.14  /kgal    

Reductant Addition; Sodium Sulfide (Na2S)    

Reductant concentration for restoration RO 

permeate injection 
200 mg/L Estimated 

 

 

 

 



 
 

 License Application, Technical Report 

 
 

 

September 2012 Attachment 1-11 

 
 

 
The Reno Creek ISR Project 

 

Table 2-8: Groundwater Restoration - RO Operating Costs (Cont.) 

Item Value Units Notes 

  Restoration RO Na2S addition (lbs) 93,138  lbs Calculated 

  Na2S cost per pound  $               0.28    Estimated 

  Cost for restoration RO reductant  $      25,612.85    Calculated 

  Cost for restoration RO reductant  $               0.46  /kgal  Calculated 

     

Total RO Operating Cost per Wellfield  $           38,325     

RO Operating Cost per Wellfield  $               0.82 /kgal    

Total RO Operating Costs  $         191,630      

Secondary RO Feed Pump 

  Secondary RO feed pump power requirement 37 kw 
Franklin Electric Motor 

Guide (50 hp) 

  Electrical consumption per wellfield 57,389 kWh Calculated 

  Power cost  $               0.05  /kWh  PreCorp 

  Secondary RO Feed Pump Cost  $        2,869.45   Calculated 

  Secondary RO Feed Pump Cost  $               0.14  /kgal    

Reductant Addition; Sodium Sulfide (Na2S)    

  Reductant concentration for restoration RO 

permeate injection 
200 mg/L Estimated 

  Restoration RO Na2S addition (lbs) 93,138  lbs Calculated 

  Na2S cost per pound  $               0.28    Estimated 

  Cost for restoration RO reductant  $      25,612.85    Calculated 

  Cost for restoration RO reductant  $               0.46  /kgal  Calculated 

     

Total RO Operating Cost per Wellfield  $           38,325     

RO Operating Cost per Wellfield  $               0.82 /kgal    

Total RO Operating Costs  $         191,630      
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Table 2-9: Groundwater Restoration- Deep Disposal Well Operating Costs 

Item Value Units Notes 

Operating Assumptions 

  Secondary RO brine flowrate 104 gpm TR Section 3 

  Active groundwater restoration period 9 months TR Section 6 

  Total volume of brine to DDW  40,974,336 gal Calculated 

  Total transfer/sweep volume 40,974 kgal Calculated 

  Duration in minutes 393,984 minutes Calculated 

  Duration in hours 6,566 hours Calculated 

  Duration in days 274 days Calculated 

Brine Pumps to DDWs 

  Average flow rate per pump 52 gpm TR Section 3 

  Number of pumps required 2   Calculated 

  Power input per pump 3.7 kW 
Electric Motor Guide (5 

hp) 

  Electrical requirement 7.4 kW Calculated 

  Electrical consumption 48,591 kWh Calculated 

  Power cost  $               0.05    PreCorp 

   Brine to DDW pumping costs  $             2,430    Calculated 

   Brine to DDW pumping costs  $               0.06  $/kgal Calculated 

High Pressure DDW Pumps 

  Average flow rate per pump 40 gpm TR Section 2.7 

  Number of pumps required 3   Calculated 

  Power input per pump 55 kW Motor Guide  (75 hp) 

  Electrical requirement 165 kW Calculated 

  Electrical consumption 1,083,456 kWh Calculated 

  Power cost  $               0.05    PreCorp 

   High pressure DDW pumping costs  $           54,173    Calculated 

   High pressure DDW Pumping costs  $               1.32  $/kgal Calculated 

DDW Chemical Treatment 

  Antiscalant  $               0.09  $/kgal Avista Technologies  

  Corrosion inhibitor  $               0.05  $/kgal Estimated 

Chemical cost  $               0.14  $/kgal Calculated 

Total chemical cost  $             5,859    Calculated 

DDW Operating Cost  $       1.52  $/kgal Calculated 

Total DDW Operating Cost  $   62,462    Calculated 
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Table 3-1: Facilities Decommissioning and Reclamation Cost Summary 

Item Cost 

Facilities Excluding Concrete  $                       332,961  

Equipment Removal and Disposal Costs  $                       358,408  

Concrete Removal and Disposal  $                       762,765  

Backup Pond Material Removal and Disposal  $                         14,580  

Earthworks  $                         69,374  

     Total Facilities Cost  $                    1,538,088  

 



 
 

 License Application, Technical Report 

 
 

 

September 2012 Attachment 1-14 

 
 

 
The Reno Creek ISR Project 

 

Table 3-2: Facilities Decommissioning and Reclamation- Facilities Excluding 

Concrete 

Item Value Unit Notes 

CPP 

  Length 350 feet Preliminary design 

  Width 200 feet Preliminary design 

  Height 30 feet Preliminary design 

  Footprint 70,000 sq. feet Calculated 

  Volume 2,100,000 cu feet Calculated 

  Demolition unit cost  $               0.125  per cu ft WDEQ/LQD Guideline 12, app K 

   Demolition Cost  $           262,500    Calculated 

  Unit building weight 15 lb/sq ft ASCE 7-05 

  Building weight 525 tons Calculated 

  Salvage % 60%   Assumes no net salvage value 

  Weight of material to dispose 315 tons Calculated 

  Density of construction debris 1 ton/cu yd Typical of construction debris 

  Volume of material to dispose 315 cu yd Calculated 

  Volume per truck 20 cu yd Estimated 

  Number of trucks 16 trucks Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Transport unit cost  $                 3.00  per mile Estimated 

   CPP transportation cost  $               2,835    Calculated 

  Disposal fee  $               60.00  per ton Campbell County Landfill rate sheet 

   Disposal cost  $             18,900    Calculated 

Total CPP cost  $           284,235      

Warehouse Shop 

  Length 100 ft Preliminary design 

  Width 60 ft Preliminary design 

  Height 30 ft Preliminary design 

  Footprint 6,000 sq ft Calculated 

  Volume 180,000 cu ft Calculated 

  Demolition unit cost  $               0.125  per cu ft WDEQ/LQD Guideline 12, app K 

   Demolition cost  $             22,500      

  Unit building weight 15 lb/sq ft ASCE 7-05 

  Building weight 45 tons Calculated 

  Salvage % 60%   Assumes no net salvage value 

  Weight of material to dispose 27 tons Calculated 

  Density of construction debris 1 ton/cu yd Typical of construction debris 

  Volume of material to dispose 27 cu yd Calculated 

  Volume per truck 20 cu yd Estimated 

  Number of trucks 1.4 trucks Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Transport unit cost  $                 3.00  per mile Estimated 

  Transporation Cost  $                  243    Calculated 
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Table 3-2: Facilities Decommissioning and Reclamation- Facilities Excluding 

Concrete (Cont.) 

Item Value Unit Notes 

Disposal fee  $               60.00  per ton Campbell County Landfill rate sheet 

   Disposal cost  $               1,620    Calculated 

Total maintenance building cost  $             24,363      

Office Building 

Length 100 ft Preliminary design 

Width 60 ft Preliminary design 

Height 30 ft Preliminary design 

Footprint 6,000 sq ft Calculated 

Volume 180,000 cu ft Calculated 

Demolition Unit Cost  $               0.125  per cu ft WDEQ/LQD Guideline 12, app K 

   Demolition cost  $             22,500    Calculated 

Unit building weight 15 lb/sq ft ASCE 7-05 

Building weight 45 tons Calculated 

Salvage % 60%   Assumes no net salvage value 

Weight of material to dispose 27 tons Calculated 

Density of construction debris 1 ton/cu yd Typical of construction debris 

Volume of material to dispose 27 cu yd Calculated 

Volume per truck 20 cu yd Estimated 

Number of trucks 1.4 trucks Calculated 

Distance to landfill 60 miles Campbell County Landfill 

Transport unit cost  $                 3.00  per mile Estimated 

   Transportation cost  $                  243    Calculated 

Disposal fee  $               60.00  per ton Campbell County Landfill rate sheet 

   Disposal cost  $               1,620    Calculated 

    

Total Office Building Cost  $             24,363      

Total Facilities Excluding Concrete  $           332,961      
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Table 3-3: Facilities Decommissioning and Reclamation- Equipment removal and 

Disposal Costs  

Item Value  Unit Notes 

CPP Equipment (included chem storage, admin and warehouse bldgs.) 

  Lab equipment 75 cu ft TR Fig 3-8 

  IX column 19,800 cu ft TR Table 3-2 

  IX guard column 1,800 cu ft TR Table 3-2 

  Elution vessel 1,800 cu ft TR Table 3-2 

  Restoration IX 1,800 cu ft TR Table 3-2 

  Barren eluant 5,542 cu ft TR Table 3-2 

  Intermediate eluant 5,542 cu ft TR Table 3-2 

  Pregnant eluant 5,542 cu ft TR Table 3-2 

  Precip tank 5,542 cu ft TR Table 3-2 

  Plant water 4,072 cu ft TR Table 3-2 

  Resin transfer water 2,771 cu ft TR Table 3-2 

  Waste water 11,084 cu ft TR Table 3-2 

  NaCl brine mix tank 2,036 cu ft TR Table 3-2 

  NaCl silo 2,036 cu ft TR Table 3-2 

  Soda ash silo 4,825 cu ft TR Table 3-2 

  Soda ash (Na2CO3) mix tank 2,771 cu ft TR Table 3-2 

  NaHCO3 mix tank 2,771 cu ft TR Table 3-2 

  Soda ash NaHCO3 storage 2,771 cu ft TR Table 3-2 

  HCl 2,771 cu ft TR Table 3-2 

  NaOH 1,357 cu ft TR Table 3-2 

  H2O2 1,477 cu ft TR Table 3-2 

  Filter press 183 cu ft TR Table 3-2 

  Dryer 183 cu ft TR Table 3-2 

  Thickener 18,146 cu ft TR Table 3-2 

   Total volume  106,695 cu ft Calculated 

   Total volume  3,952 cu yd Calculated 

D&D 

  Duration 90 days estimate 

  Daily dismantle/demo cost  $               1,525  per day RS Means 

   Dismantle/demo cost  $           137,250    Calculated 

  Dismantled/demo volume 1976 cu yd 

50% of total volume estimated 

calculation 

  Decontamination unit cost  $               31.00  per cu yd Industry comparison 

Decontamination cost  $             61,251      

   Total D&D cost  $           198,501      

Transportation 

  Salvage percent 50%   estimate 

  Salvage volume 988 cu yd Assumes no net salvage value 

  Volume to landfill 741 cu yd 75% of demo'd, not salvaged volume 

  Volume to 11e.(2) disposal site 247 cu yd 25% of demo'd, not salvaged volume 

  Volume per truckload 20 cu yd   

  Number trucks to landfill 37 trucks Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Number trucks to 11e.(2) site 12 trucks Calculated 



 
 

 License Application, Technical Report 

 
 

 

September 2012 Attachment 1-17 

 
 

 
The Reno Creek ISR Project 

 

Table 3-3: Facilities Decommissioning and Reclamation- Equipment removal and 

Disposal Costs (Cont.) 

Item Value Unit Notes 

  Distance to 11e.(2) site 150 miles Pathfinder Shirley Basin 

  Transportation unit cost  $                3.00  per mile Estimated 

   Transportation cost  $            12,225    Calculated 

Disposal 

  Disposal fee  $               60.00  per ton Campbell County Landfill rate sheet 

  Equipment debris bulk density 1 ton/cu yd Typical construction debris 

  Equipment weight 741 tons   

   Disposal cost  $             44,456      

  11e.(2) disposal fee  $             405.00  cu yd Industry comparison 

   11e.(2) disposal cost  $           100,026      

   Total disposal cost  $           144,482      

CPP Piping & Equipment Disposal 

  Quantity 10 cu yd Estimate 

   Demolition unit cost $            -   Included in building 

Transportation 

  Volume to landfill 3 cu yd Estimate 

  Volume to 11e.(2) facility 7 cu yd Estimate 

  Volume per truck 20 cu yd   

  Number trucks to landfill 0.2   Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Number of trucks to 11e.(2) 

facility 0.4   Calculated 

  Distance to 11e.(2) facility 150 miles Shirley Basin 

  Transport unit cost  $                 3.00   per mile Estimate 

  Transport cost  $                  185    Calculated 

Disposal 

  Landfill disposal fee  $               60.00  per ton Campbell County Landfill rate sheet 

  Equipment debris bulk density 1 ton/cu yd Typical construction debris 

  Equipment weight 3 tons Estimate 

   Landfill disposal cost  $             180.00    Calculated 

  11e.(2) disposal fee  $             405.00  $/cu yd Industry comparison 

   11e.(2) disposal cost  $               2,835    Calculated 

Total piping & equipment 

disposal  $               3,200    Calculated 

    

Total Equipment Removal and 

Disposal Cost  $           358,408      
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Table 3-4: Facilities Decommissioning and Reclamation- Concrete Removal and 

Disposal 

Item Value Unit Note 

CPP Dimensions 

  Floor areas  

     CPP 70,000 sq feet Preliminary design 

     Total floor slab area 70,000 sq feet Preliminary design 

     Ave thickness 0.5 ft Preliminary design 

     Total concrete volume 35,000 cu ft Calculated 

     Total concrete volume 1,296 cu yd Calculated 

  Footer 

     CPP Total linear feet 1,100 feet Preliminary design 

     Ave width 2 ft Preliminary design 

     Ave thickness 3 ft Preliminary design 

     Total concrete volume 6,600 cu ft Calculated 

     Total concrete volume 244 cu yd Calculated 

  Demolition 

     Floor slab area 70,000 sq feet Calculated 

     Floor slab demo unit cost  $                 5.05  per sq ft WDEQ/LQD Guideline 12 

     Floor slab milling unit cost  $                 0.20  per sq ft RSMeans 

   Floor slab demo cost  $           353,500    Calculated 

   Floor slab milling cost  $             14,000    Calculated 

   Footer demo unit cost  $               18.14    WDEQ/LQD Guideline 12 

   Footer demo cost  $             19,954    Calculated 

   Total demo cost  $           387,454    Calculated 

Transportation 

  Volume to landfill 1,834 cu yd 

Volume of footer plus 90% CPP floor 

slab, estimate; includes 30% swell 

factor for void space. 

  Volume to 11e.(2) disposal site 169 cu yd 

10% CPP floor slab, estimate; 

includes 30% swell factor for void 

space. 

  Volume per truckload 20 cu yd   

  Number trucks to landfill 92   Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Number trucks to 11e.(2) site 8   Calculated 
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Table 3-4: Facilities Decommissioning and Reclamation- Concrete Removal and 

Disposal (Cont.) 

Item Value Unit Note 

  Distance to 11e.(2) site 150 miles Shirley Basin 

  Transportation unit cost  $                 3.00  per mile Estimated 

   Transportation cost  $             20,301    Calculated 

Disposal 

  Landfill disposal feel  $               60.00  per ton Campbell County Landfill rate sheet 

  Concrete density 100 lb/ft3 Estimate for demolished concrete 

  Concrete weight 2477 ton  Calculated 

   Landfill cost  $           148,590    Calculated 

  11e.(2) disposal fee  $             405.00  cu yd Industry average 

   11e.(2) disposal cost  $             68,250    Calculated 

   Total disposal cost  $           216,840      

Total CPP Concrete Cost  $           624,596      

Administration and Warehouse Buildings Dimensions 

  Floor areas 

     Admin 6,000 sq feet Preliminary design 

     Warehouse 6,000 sq feet Preliminary design 

     Total floor slab area 12,000 sq feet Calculated 

     Ave thickness 0.33 ft 4" slab 

     Total concrete volume 3,960 cu ft Calculated 

     Total concrete volume 147 cu yd Calculated 

  Footer 

     Admin 320 feet Preliminary design 

     Warehouse 320 feet Preliminary design 

     Total linear feet 640 feet Calculated 

     Width 2 ft Preliminary design 

     Thickness 3 ft Preliminary design 

     Total footer concrete volume 142 cu yd Calculated 

  Demolition 

     Floor slab area 12,000 sq feet Calculated 

     Floor slab demo unit cost  $                 5.05  sq feet WDEQ/LQD Guideline 12 

     Floor slab milling unit cost  $            -      

Assumes no radiological 

contamination 

   Floor slab demo cost  $             60,600    Calculated 
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Table 3-4: Facilities Decommissioning and Reclamation- Concrete Removal and 

Disposal (Cont.) 

Item Value Unit Note 

  Floor slab milling cost  $           -      

Assumes no radiological 

contamination 

  Footer demo unit cost  $               18.14  per ft WDEQ/LQD Guideline 12 

   Footer demo cost  $             11,610    Calculated 

   Total demo cost  $             72,210    Calculated 

Transportation 

  Volume to landfill 376 cu yd 

Volume of footer plus floor slab; 

includes 30% swell factor for void 

space. 

  Volume to 11e.(2) disposal site 0 cu yd No contaminated material. 

  Volume per truckload 20 cu yd   

  Number trucks to landfill 19   Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Number trucks to 11e.(2) site 0     

  Distance to 11e.(2) site 150 miles Shirley Basin 

  Transportation unit cost  $                 3.00  per mile   

   Transportation cost  $               3,380    Calculated 

Disposal  

  Landfill disposal feel  $               60.00  per ton Campbell County Landfill rate sheet 

  Concrete density 100 lb/ft3 Estimate for demolished concrete 

  Concrete weight 507 ton  Calculated 

   Landfill cost  $             30,420    Calculated 

  11e.(2) disposal fee  $             405.00  cu yd Industry average 

   11e.(2) disposal cost  $            -        

   Total disposal cost  $             30,420    Calculated 

Total admin and warehouse 

concrete cost  $           106,010    Calculated 

Chemical Storage Containment Dimensions 

  Floor areas     

     Chem storage--outside 3,000 sq feet Preliminary design 

     Ave thickness 0.5 ft Preliminary design 

     Total concrete volume 1,500 cu ft Calculated 

     Total concrete volume 56 cu yd Calculated 
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Table 3-4: Facilities Decommissioning and Reclamation- Concrete Removal and 

Disposal (Cont.) 

Item Value Unit Note 

  Curb 

     Chem storage total linear feet 280 feet Preliminary design 

     Height 4 ft Preliminary design 

     Thickness 1 ft Preliminary design 

     Curb area 1,120 sq ft Calculated 

     Total curb concrete volume 41 cu yd Calculated 

  Demolition 

     Floor slab/curb area 4,120 sq feet Calculated 

     Floor slab/curb demo unit cost  $                 5.05  sq feet WDEQ/LQD Guideline 12 

  Floor slab milling unit cost  $          - per ft2 

Assumes no radiological 

contamination 

   Floor slab/curb demo cost  $             20,806      

  Floor slab milling cost  $          -     

  Total Floor slab/curb demo cost  $             20,806      

Transportation 

  Volume to landfill 126 cu yd 

Volume of slab/curb; includes 

30% swell factor for void space. 

  Volume to 11e.(2) disposal site 0 cu yd   

  Volume per truckload 20 cu yd   

  Number trucks to landfill 6   Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Number trucks to 11e.(2) site 0   Calculated 

  Distance to 11e.(2) site 150 miles Shirley Basin 

  Transportation unit cost  $                 3.00  per mile   

   Transportation cost  $          1,135.33      

Disposal 

  Landfill disposal feel  $               60.00  per ton 

Campbell County Landfill rate 

sheet 

  Concrete density 100 lb/ft3 Estimate for demolished concrete 

  Concrete weight 170 ton  Calculated 

   Landfill cost  $            10,218    Calculated 
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Table 3-4: Facilities Decommissioning and Reclamation- Concrete Removal and 

Disposal (Cont.) 

Item Value Unit Note 

  11e.(2) disposal fee  $        405.00  cu yd Industry average 

   11e.(2) disposal cost  $                 -        

   Disposal cost  $        10,218      

Total Chemical Storage Concrete Cost  $        32,159      

  

Total Concrete Removal and Disposal 

Cost  $      762,765      
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Table 3-5: Facilities Decommissioning and Reclamation- Backup Pond Removal and 

Disposal 

Item Value Unit Note 

Liner Demolition & Disposal 

  Primary backup storage pond liner 

     Surface Area 25,000 sq ft Preliminary design 

     Thickness 36 mil Preliminary design 

     Volume 2.8 cu yd Calculated 

     Swell factor 50 percent   

     Liner disposal volume 4.2 cu yd Calculated 

Demolition 

  Liner demolition unit cost  $                 0.11  $/sq ft 10% of installation cost: RS  

      Liner demolition cost  $               2,750      

Transportation 

  Volume of material 4.2 cu yd Calculated 

  Volume per truck 20 cu yd   

  Number of trucks 0.2   Calculated 

  Distance to 11e.(2) site 150 miles Shirley Basin 

  Transportation unit cost  $                 3.00  per mile Estimated 

      Transportation cost  $                    94      

Disposal 

   11e.(2) disposal fee  $                  405  $/cu yd Industry average 

   11e.(2) disposal cost  $               1,688      

Total cost for primary liner D&D  $               4,531      

Secondary Backup Storage Pond Liner 

   Surface Area 25,000 sq ft   

   Thickness 36 mil   

   Volume 2.8 cu yd Calculated 

   Swell factor 50 percent   

   Liner disposal volume 4.2 cu yd Calculated 

Demolition       

     Liner demolition unit cost  $                 0.11  $/sq ft 

10% of installation cost: RS 

Means…. 

      Liner demolition cost  $               2,750      

Transportation 

  Volume of material 4.2 cu yd Calculated 

  Volume per truck 20 cu yd   

  Number of trucks 0.2   Calculated 

  Distance to 11e.(2) site 150 miles Shirley Basin 

  Transportation unit cost  $                 3.00  per mile Estimated 

      Transportation cost  $                    94      

 Disposal 

 11e.(2) disposal fee  $                  405  $/cu yd Industry average 

   11e.(2) disposal cost  $               1,688      

Total cost for secondary liner D&D  $               4,531      

Geocomposite Liner 

  Surface Area 22,000 sq ft   

  Thickness 220 mil   
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Table 3-5: Facilities Decommissioning and Reclamation- Backup Pond Removal and 

Disposal (Cont.) 

Item Value Unit Note 

  Volume 15 cu yd Calculated 

   Swell factor 50 percent   

   Liner disposal volume 22 cu yd Calculated 

   Liner density 6 lb/cu ft   

   Demolition       

   Liner demolition unit cost  $                0.11  $/sq ft 

10% of installation cost: RS 

Means…. 

      Liner demolition cost  $              2,420    Calculated 

Transportation 

  Volume of material 22 cu yd Calculated 

  Volume per truck 20 cu yd   

  Number of trucks 1   Calculated 

  Distance to landfill 60 miles Campbell County Landfill 

  Transportation unit cost  $                 3.00  per mile Estimated 

      Transportation cost  $                  202    Calculated 

Disposal 

  Landfill disposal fee  $                    60  $/cu yd 

Campbell County Landfill rate 

sheet 

      Landfill disposal cost  $               1,344    Calculated 

Total cost geocomposite liner D&D  $               3,966    Calculated 

Leak Detection Piping 

  Total length of leak detection pipes 610 ft Calculated 

  OD 4.5 in 4" Sch 40 PVC 

  Wall thickness 0.237 in PVC Pipe Dimensions 

  Unit weight 3.118 lb/ft PVC Pipe Dimensions 

  Pipe material volume 13 cu ft Calculated 

  Chipped/shredded volume 20 cu ft Estimated at volume x 1.5 

  Bulk weight 94 lb/ft3 Calculated 

  Volume per truckload 540 cu ft   

  Total number of truckloads 0.04   Calculated 

Removal       

  Demolition unit cost  $                 2.02  per ft RS Means 2011 

      Removal cost  $               1,232    Calculated 

Transportation    

   Loads to 11e.(2) facility 0.04   Calculated 

   Distance to 11e.(2) facility 150 miles PathfinderShirley Basin 

   Transport unit cost  $                 3.00  per mile Estimated 

      Transport Cost  $                    17      

Disposal    

   11e.(2) disposal fee  $                  405    Industry comparison 

      Total 11e.(2) disposal cost  $                  303    Calculated 

   Total leak detection piping cost  $               1,552    Calculated 

     

Total Backup Pond Removal and 

Disposal  $             14,580      
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Table 3-6: Facilities Decommissioning and Reclamation- Earthworks 

Items Value Unit Note 

Gravel 

  Area       

     Parking lot 6,400 ft3 Preliminary design 

  Total gravel 296 BCY Calculated 

  Removal       

  Unit cost  $                 1.09  per BCY 

WDEQ/LQD Guideline 12, 

Appendix C, level ground. 1000 ft 

distance 

Gravel removal cost  $                  323    Calculated 

Topsoil 

  Volume        62,374  BCY 

Volume is from distured area (ER 

Table 3-5) x 2' of topsoil removal. 

  Unit cost  $                 1.09  per BCY 

WDEQ/LQD Guideline 12, 

Appendix C, level ground. 1000 ft 

distance 

      Topsoil cost  $             67,987    Calculated 

Final Regrading 

  Volume 15.5 ac ER Table 3-5 

  Unit cost  $               68.61  per ac 

WDEQ/LQD Guideline 12, 

Appendix G 

      Final regrade cost  $          1,063.46    Calculated 

  

Total Earthwork Cost  $             69,374      
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Table 4-1: Wellfield Equipment Removal Cost Summary 

Item Cost 

Wellfield Piping Removal and Disposal  $                        1,036,503  

Wellfield Buildings  $                               8,646  

Production Unit Valvel Stations  $                                  277  

Wellhead Reclamation  $                               1,686  

Access Road Reclamation  $                             14,793  

Well Abandonment  $                           338,948  

Submersible Recovery Well Pumps  $                               1,199  

Deep Disposal Well Abandonment  $                           401,934  

     Total Wellfield Costs  $                        1,803,985  
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Table 4-2: Wellfield Equipment Removal Cost- Wellfiled Piping Removal and 

Disposal 

Item Value Unit Notes 

Well Data 

  Recovery wells per HH 30   Preliminary wellfield design 

  Injection wells per HH 42   Preliminary wellfield design 

  Production wells per HH 72   Preliminary wellfield design 

  No of HHs 5   Preliminary wellfield design 

   Total Production wells 360   Calculated 

  OM Wells 10   Calculated 

  RM Wells 30   Calculated 

Total Production Unit 1 Wells 400   Calculated 

Main Production Trunklines-Pipe Data 

  Length- main recovery trunkline 5,400 ft Preliminary wellfield design 

  Length- main injection trunkline 5,400 ft Preliminary wellfield design 

 Total length-main production trunklines 10,800 ft Calculated 

  OD 24 in 24" SDR 11 HDPE 

  Wall thickness 2.18 in HDPE Pipe Dimensions 

  Pipe material volume 11,209 cu ft Calculated 

  Chipped/shredded volume 16,814 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

   Total number of truckloads 31   Calculated 

Removal 

  Unit cost  $            9.50  per ft 

RS Means 2011; excavation and 

backfill costs reduced by 50% to 

account for common trench 

      Removal cost  $      102,600    Calculated 

Transportation 

  Loads to 11e.(2) facility 31   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $            3.00  per mile Estimated 

      Transport cost  $        14,012    Calculated 

Disposal 

  11e.(2) disposal fee  $             405  $/cu yd Industry comparison 

     Total 11e.(2) main trunkline disposal cost  $      252,209    Calculated 

   Total trunkline D&D Cost  $      368,821    Calculated 
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Table 4-2: Wellfield Equipment Removal Cost- Wellfiled Piping Removal and 

Disposal (Cont.) 

Item Value Unit Notes 

Restoration Pipeline Removal & Disposal- Pipe Data 

  Length- restoration trunklines (out) 5,400 ft Preliminary wellfield design 

  Length-restoration trunklines (in) 5,400 ft Preliminary wellfield design 

  Total length-restoration pipelines 10,800 ft Calculated 

  OD 10.75 in 10" SDR 11 HDPE 

  Wall thickness 0.977 in HDPE Pipe Dimensions 

  Pipe material volume 2,250 cu ft Calculated 

  Chipped/shredded volume 3,375 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

  Total number of truckloads 6.3   Calculated 

Removal 

  Unit cost  $            6.99  per ft 

RS Means 2011…..; excavation and 

backfill costs reduced by 50% to 

account for common trench 

      Removal cost  $        75,492    Calculated 

Transportation 

  Loads to 11e.(2) facility 6.3   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $            3.00  per mile Estimated 

      Transport cost  $          2,813    Calculated 

Disposal       

  11e.(2) disposal fee  $             405  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $        50,626    Calculated 

   Total Restoration Lines D&D Cost  $      128,930    Calculated 

Production Unit Feeder Trunklines-Pipe Data 

  Length - recovery feeder lines 1,800 ft Preliminary wellfield design 

  Length - injection feeder lines 1,800 ft Preliminary wellfield design 

Total length- header house production 

pipelines 
3,600 ft Calculated 

  OD 12.75 in 12" SDR 11 HDPE 

  Wall thickness 1.159 in HDPE Pipe Dimensions 

  Pipe material volume 1,055 cu ft Calculated 

  Chipped/shredded volume 1,583 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   
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Table 4-2: Wellfield Equipment Removal Cost- Wellfiled Piping Removal and 

Disposal (Cont.) 

Item Value Unit Notes 

  Total number of truckloads 2.9   Calculated 

Removal       

  Unit cost  $            6.99  per ft 

RS Means 2011; excavation and 

backfill costs reduced by 50% to 

account for common trench 

      Removal cost  $       25,164    Calculated 

Transportation 

  Loads to 11e.(2) facility 2.9   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $            3.00  per mile Estimated 

      Transport cost  $          1,319    Calculated 

Disposal 

11e.(2) disposal fee  $        405.00  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $        23,743    Calculated 

   Total Production Unit Feeder Trunklines 

D&D Cost 
 $        50,226    Calculated 

Header House Feeder Pipelines-Pipe Data 

  Length-recovery feeder lines 4,500 ft Preliminary wellfield design 

  Length -injection feeder lines 4,500 ft Preliminary wellfield design 

  Total length- header house production 

pipelines 
9,000 ft Calculated 

  OD 8.625 in 8" SDR 11 HDPE 

  Wall thickness 0.78 in HDPE Pipe Dimensions 

  Pipe material volume 1,202 cu ft Calculated 

  Chipped/shredded volume 1,802 cu ft Estimated at volume x 1.5 

   Volume per truckload 540 cu ft   

  Total number of truckloads 3.3   Calculated 

Removal    

  Unit cost  $            5.10  per ft 

RS Means 2011…..; excavation and 

backfill costs reduced by 50% to 

account for common trench 

      Removal cost  $        45,900    Calculated 

Transportation    

  Loads to 11e.(2) facility 3.3   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $            3.00  per mile Estimated 
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Table 4-2: Wellfield Equipment Removal Cost- Wellfiled Piping Removal and 

Disposal (Cont.) 

Item Value Unit Notes 

      Transport cost  $           1,502    Calculated 

Disposal 
   

  11e.(2) disposal fee  $          405.00  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $          27,037    Calculated 

 
   

Total HH Feeder Pipelines D&D Cost  $          74,439    Calculated 

Individual Production Well Pipelines- Pipe data 

  Length of recovery well pipelines 6,612 ft Preliminary wellfield design 

  Length of injection well pipelines 11,074 ft Preliminary wellfield design 

  Total length of production well pipelines 17,686 ft Calculated 

  Total length for 5 HHs 88,430 ft Calculated 

  OD 2.375 in 2" SDR 11 HDPE 

  Wall thickness 0.216 in HDPE Pipe Dimensions 

  Pipe material volume 822 cu ft Calculated 

  Chipped/shredded volume 1,232 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

  Total number of truckloads 2.3   Calculated 

Removal 

  Unit cost  $              3.16  per ft 

RS Means 2011…..; excavation 

and backfill costs reduced by 

50% to account for common 

trench 

      Removal cost  $        279,439    Calculated 

Transportation    

  Loads to 11e.(2) facility 2.3   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $              3.00  per mile Estimated 

      Transport cost  $            1,027    Calculated 

Disposal    

  11e.(2) disposal fee  $    405  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $          18,484    Calculated 

   Total individual production well pipelines 

D&D cost 
 $        298,950    Calculated 
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Table 4-2: Wellfield Equipment Removal Cost- Wellfiled Piping Removal and 

Disposal (Cont.) 
Item Value Unit Notes 

Down Hole Well Pipe- Pipe Data 

  Length - recovery drop pipe (2") per HH 9,000 ft Calculated 

  Length - injection stingers (1.5) per HH 11,550 ft Calculated 

  Total length - recovery drop pipe per PU 45,000 ft Calculated 

  Total length - injection stingers per PU 57,750   Calculated 

  Recovery drop pipe OD (2") 2.375 in 2" SDR 11 HDPE 

  Wall thickness 0.216 in HDPE Pipe Dimensions 

  Pipe material volume 458 cu ft Calculated 

  Chipped/shredded volume 687 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

  Total number of truckloads 1.3   Calculated 

  Removal Pipes and Pumps 

  Unit cost  $            1.01  per ft Estimated 

      Removal cost  $        45,450    Calculated 

  Injection stinger pipe OD (1.5") 1.9 in 1.5" SDR 11 HDPE 

  Wall thickness 0.173 in HDPE Pipe Dimensions 

  Pipe material volume 387 cu ft Calculated 

  Chipped/shredded volume 581 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

  Total number of truckloads 1.1   Calculated 

  Removal 

  Unit cost  $            1.01  per ft Estimated 

      Removal cost  $        58,328      

Transportation 

  Loads to 11e.(2) facility 2.3   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $            3.00  per mile Estimated 

      Transport cost  $          1,056    Calculated 

Disposal 

  11e.(2) disposal fee  $            405  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $        10,303    Calculated 

   Total downhole pipe D&D Cost  $      115,136    Calculated 

  

Total  Wellfield Piping Removal and Disposal 

Cost 
 $   1,036,503      
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Table 4-3: Wellfield Equipment Removal Cost- Wellfield Buildings 
Item Value Unit Notes 

Header House Building Demolition 

   Length 12 ft Preliminary design 

   Width 30 ft Preliminary design 

   Height 9 ft Preliminary design 

   Footprint 360 sq ft Calculated 

   Volume 3,240 cu ft Calculated 

Demolition 

   Demo unit cost  $           0.125  $/cu ft 
WDEQ/LQD Guideline 12, less 

50% for lack of interior walls 

   Demolition cost  $         405.00    Calculated 

Transportation 

   Unit building weight 15 lb/sq ft ASCE 7-05 

   Building weight 3 ton Calculated 

   Salvage % 50%   Assumes net salvage value 

   Weight of material to dispose 1.4 ton Calculated 

   Density of construction material 2,000 lb/cu yd Typical of construction debris 

   Volume of material to dispose 1.4 cu yd Calculated 

   Volume per truck 20 cu yd   

   Number of trucks 0.1   Calculated 

   Distance to landfill 60 miles Campbell County Landfill 

   Cost per mile  $             3.00   per mile Estimated 

  Transport cost  $                12    Calculated 

Disposal 

   Landfill disposal fee 
 $                 

60  
per ton 

Campbell County Landfill rate 

sheet 

   Landfill disposal cost  $                81      

   11e.(2) disposal fee 
 $               

405  
$/cu yd Industry comparison 

   11e.(2) disposal cost  $          -        

Total Building Demolition Cost  $              498      

Foundation Concrete Demolition (2) 

  Foundation length 14 ft Preliminary design 

  Foundation width 2 ft Preliminary design 

  Foundation thickness 0.5 ft Preliminary design 

  Foundation  volume (2) 28 cu ft Calculated 

Demolition 

   Foundation  area (2) 56 sq ft Calculated 

   Concrete demo unit cost  $             5.05  $/sq ft WDEQ Guideline 12 

   Concrete demo cost  $              283    Calculated 

Transportation 

   Volume to landfill 28 cu ft Calculated 

   Volume to 11e.(2) facility 0 cu ft Estimate 

   Volume per truckload 540 cu ft   

   Number trucks to landfill 0.1   Calculated 

   Distance to landfill 60 miles Campbell County Landfill 

   Number of trucks to 11e.(2) facility 0     
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Table 4-3: Wellfield Equipment Removal Cost- Wellfield Buildings (Cont.) 
Item Value Unit Notes 

   Distance to 11e.(2) facility 150 miles Shirley Basin 

   Transport unit cost  $             3.00   per mile Estimate 

  Transport cost  $                  9      

Disposal 

Density of concrete 100 lb/cu ft   

   Landfill disposal fee $                60  per ton 
Campbell County Landfill rate 

sheet 

   Landfill disposal cost  $                84      

   11e.(2) disposal fee  $              405  $/cu yd Industry comparison 

   11e.(2) disposal cost  $                   -        

Total Concrete Demo & Disposal  $              376      

 HH Piping & Equipment Disposal 

  Quantity 2 cu yd Estimate 

   Demolition unit cost  $        -      Included in building 

Transportation 

   Volume to landfill 0   All 11e.(2) 

   Volume to 11e.(2) facility 2 cu yd Estimate 

   Volume per truck 20 cu yd   

   Number trucks to landfill 0   All 11e.(2) 

   Distance to landfill 60 miles Campbell County Landfill 

   Number of trucks to 11e.(2) facility 0.1   Calculated 

   Distance to 11e.(2) facility 150 miles Shirley Basin 

   Transport unit cost  $             3.00   per mile Estimate 

  Transport cost  $                45    Calculated 

Disposal 

   Landfill disposal fee  $                60  per ton 
Campbell County Landfill rate 

sheet 

   Landfill disposal cost  $       -      All 11e.(2) 

   11e.(2) disposal fee  $              405  $/cu yd Industry comparison 

   11e.(2) disposal cost  $              810    Calculated 

Total Piping & equipment disposal  $              855    Calculated 

        

Total D&D per Headerhouse  $        1,729      

Total Headerhouse D&D Cost  $        8,646      

        

Total Wellfield Building Removal Cost  $        8,646      
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Table 4-4: Wellfield Equipment Removal Cost- Production Unit Valve Stations  

Item Value Unit Notes 

Valve Station Data 

  Number of valve stations 7   Preliminary design 

  Number of valves per station 7   Preliminary design 

  Total number of valves 49   Calculated 

  Diameter 8" valve lug  0.875 ft Bray 

  Thickness 8" lug valve 0.21 in Bray 

  Approximate volume 6.14 cu ft Calculated 

      Volume per truckload 540 cu ft   

      Total number of truckloads 0.01   Calculated 

Transportation 

  Loads to 11e.(2) facility 0.01   Calculated 

   Distance to 11e.(2) facility 150 miles PathfinderShirley Basin 

   Transport unit cost  $           3.00  per mile Estimate 

     Transport cost  $                5      

Disposal 

  11e.(2) disposal fee  $            405    Industry comparison 

      Total 11e.(2) disposal cost  $              92    Calculated 

Total  Valve Disposal Cost  $              97    Calculated 

Valve Station Construction Material 

  Galvanized corrugated steel pipe 

      Pipe depth  5 ft   

      Total length of corrugated pipe x 7 valve 

stations 
35 ft Calculated 

      OD 96 in Pipe dimensions 

      Wall thickness 0.064 in Pipe dimensions 

      Unit weight 87 lb/ft Pipe dimensions 

      Pipe material volume 5 cu ft Calculated 

      Chipped/shredded volume 7 cu ft Estimated at volume x 1.5 

      Bulk weight 433 lb/cu ft Calculated 

      Volume per truckload 540 cu ft   

      Number of truckloads 0.01   Calculated 

  Top and Bottom material data (steel plate) 

      Area of Pipe End 50.3 sq ft Calculated 



 
 

 License Application, Technical Report 

 
 

 

September 2012 Attachment 1-35 

 
 

 
The Reno Creek ISR Project 

 

Table 4-4: Wellfield Equipment Removal Cost- Production Unit Valve Stations 

(Cont.) 

Item Value Unit Notes 

     Thickness of top and bottom  0.1875 in Material dimensions 

     Weight of top and bottom material 7.65 lbs/sq ft Material dimensions 

     Volume of top and bottom material 1.6 cu ft Calculated 

     Chipped/shredded volume 2.4 cu ft Calculated 

     Total top and bottom volume x 7 valve 

stations 
16.5 cu ft Calculated 

     Bulk weight 163 lb/cu ft Calculated 

     Volume per truckload 540 cu ft   

     Number of truckloads 0.03   Calculated 

     Total Number of truckloads for 7 valve 

stations 
0.04   Calculated 

     Total Weight of material to dispose for 7 

valve stations 
2.9 tons Calculated 

Transportation 

  Volume to landfill 24 cu ft Calculated 

   Volume per truck 540 cu ft   

   Number trucks to landfill 0.04   Calculated 

   Distance to landfill 60 miles Campbell County Landfill 

   Transport unit cost  $           3.00   per mile Estimate 

  Transport cost  $           7.85    Calculated 

Disposal 

   Landfill disposal fee 60 per ton 
Campbell County Landfill rate 

sheet 

   Landfill disposal cost  $       172.16    Calculated 

Total Valve station construction material 

disposal cost 
 $       180.00    Calculated 

  

Total Production Unit Valve Station 

Removal Cost  
 $       277.15      
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Table 4-5: Wellfield Equipment Removal Cost- Wellhead Reclamation 

Recovery & Injection Wellheads Value Unit Notes 

Wellhead Data 

  Number production wells 360 wells Calculated 

  Number of monitor wells 40 wells Calculated 

Casing Data 

  Length of casing to dispose  6 ft 
Casing cut off for abandonment + 

wellhead coupling 

  OD 4.95 in 4.5" SDR 17 PVC 

  Wall thickness 0.291 in Certainteed  

  Pipe material volume 0.18 cu ft Calculated 

  Chipped/shredded volume 0.27 cu ft Estimated at volume x 1.5 

  Volume per truckload 540 cu ft   

  Total number of truckloads 0.20   Calculated 

  Removal NA   
Included in abandonment cost 

(backhoe) 

Transportation 

  Loads to 11e.(2) facility 0.20   Calculated 

  Distance to 11e.(2) facility 150 miles PathfinderShirley Basin 

  Transport unit cost  $              3.00  per mile Estimated 

     Transport cost  $                 89      

Disposal 

  11e.(2) disposal fee  $          405.00  $/cu yd Industry comparison 

      Total 11e.(2) disposal cost  $            1,597    Calculated 

  

Total Wellhead Reclamation Costs  $            1,686      
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Table 4-6: Wellfield Equipment Removal Cost- Access Road Reclamation 

Item Value Unit Notes 

Gravel Removal 

  Length of primary access road 1,320 ft Preliminary design 

  Width of primary access road 32 ft Preliminary design 

  Area of primary access road 1.0 ac Calculated 

  Length of secondary access roads 2,700 ft Wellfield layout--to HHs 

  Width of secondary access roads 12 ft Wellfield layout--to HHs 

  Area of secondary access roads 0.7 ac Calculated 

  Length of tertiary access roads 7,500 ft Wellfield layout 

  Width of tertiary access roads 8 ft Wellfield layout 

  Area of tertiary access roads 1.4 ac Calculated 

  Ave. gravel thickness 0.5 ft Estimate 

  Gravel volume 2,493 cu yd Calculated 

  Blade grading unit cost  $            68.61  $/ac WDEQ Guideline 12 

   Blade grading cost  $               212    Calculated 

  Scraper hauling unit cost  $              1.41  $/cu yd WDEQ Guideline 12 

   Scraper cost  $            3,516    Calculated 

  Gravel disposal   $         -      Donated with no salvage value 

   Gravel disposal cost  $            3,728    Calculated 

Scarification 

  Area of  roads 3.1 ac Calculated 

  Scarification unit cost  $             62.93  $/ac WDEQ Guideline 12 

   Scarification cost  $                195    Calculated 

Topsoil Replacement 

  Topsoil volume 9,973 cu yd Assumes 2' thickness 

  Topsoil replacement unit cost  $               1.09  $/cu yd WDEQ Guideline 12 

   Topsoil replacement cost  $           10,871      

Revegetation  $       -      Included in Revegetation costs 

  

Total Access Road Reclamation Costs  $           14,793      
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Table 4-7: Wellfield Equipment Removal Cost- Well Abandonment 

Assumptions Value Unit Notes 

Production and Monitor Wells 

  Number of production wells (PZA) 360 wells Calculated 

  Number of RM monitor wells (PZA) 30 wells Calculated 

  Number of OM monitor wells 10 wells Calculated 

  Average depth of PZA wells 310 ft 
 AUC Delineation Drilling for 

PU1 

  Average depth of OM wells 150 ft 
 AUC Delineation Drilling for 

PU1 

  Diameter of wells 4.5 in TR Section 3 

  Diameter of wells 0.38 ft Calculated 

  Radius of wells 0.19 ft Calculated 

Well Abandonment Materials 

  Volume PZA wells 34.2 cu ft Calculated 

  Volume OM wells 16.6 cu ft Calculated 

  Cement unit cost  $            14.50  per bag   

  Cement cost PZA wells  $        135,720    Calculated 

  Cement cost OM wells  $            1,740    Calculated 

  Bentonite unit cost  $              2.90  per bag   

  Bentonite cost PZA wells  $           1,470    Calculated 

  Bentonite cost OM wells  $                17    Calculated 

      Total materials cost  $       138,948    Calculated 

Equipment Rental 

  Time required to plug well 2.5 hours   

  Cementer unit cost  $         125.00    
Actual costs during AUC 

drilling program 

  Backhoe unit cost  $           75.00    
Actual costs during AUC 

drilling program 

  Equipment cost per hour  $         200.00      

      Equipment cost per well  $         500.00    Calculated 

      Total equipment cost  $       200,000    Calculated 

        

Total Well Abandonment Costs  $       338,948      
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Table 4-8: Wellfield Equipment Removal Cost- Submersible Recovery Well Pumps 

Items Value Unit Notes 

Pump and Motor Data 

  Number of recovery wells 150 wells Calculated 

  Length of pump and motor  5.9 ft Grundfos Product Guide 

  Diameter 0.33 ft Grundfos Product Guide 

  Volume 0.5 cu ft Calculated 

  Volume per truckload 540 cu ft   

  Total number of truckloads 0.14   Calculated 

Transportation 

  Loads to 11e.(2) facility 0.14   Calculated 

  Distance to 11e.(2) facility 150 miles Pathfinder Shirley Basin 

  Transport unit cost  $               3.00    Estimated 

      Transport cost  $                  63    Calculated 

Disposal 

  11e.(2) disposal fee  $                405  $/cu yd Industry Comparison 

      Total 11e.(2) disposal cost  $             1,136    Calculated 

  

Total Submersible Well Pump Cost  $             1,199      
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Table 4-9: Wellfield Equipment Removal Cost- Disposal Well Abandonment 

Assumptions Value Unit Notes 

  Number of deep disposal wells (DDWs) 3 wells Calculated 

  Well plugging and   abandonment cost  $       80,851    
AUC Application for Class I 

UIC, Appendix G (replacement) 

  Surface plant removal  $         4,844    
AUC Application for Class I 

UIC, Appendix G (replacement) 

  Pipeline removal (12,000 ft of 6 inch 

pipeline) 
 $       21,479    

AUC Application for Class I 

UIC, Appendix G (replacement) 

  Disposal of waste  $       14,584    
AUC Application for Class I 

UIC, Appendix G (replacement) 

  Power line removal (no cost per Guideline 

12) 
 $        -      

AUC Application for Class I 

UIC, Appendix G (replacement) 

  Fence removal  $            600    
AUC Application for Class I 

UIC, Appendix G (replacement) 

  Reclamation and vegetation  $         3,929    
AUC Application for Class I 

UIC, Appendix G (replacement) 

Cost per Well (2010 estimate)  $     126,287      

Cost per Well (2012 estimate)  $     133,978    
3% cost increase per year for 2 

years 

    

Total Well Abandonment Costs  $    401,934      
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Table 5-1: Miscellaneous Reclamation Activities Summary 

Item Cost 

Radiological Surveys $               35,500  

Revegetation $               13,500  

Other D&D Costs $               94,919  

     Total Miscellaneous Reclamation Activities Costs $             143,919  
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Table 5-2: Miscellaneous Reclamation Activities- Radiological Survey Costs 

Item Value Unit Notes 

Gamma Survey 

  Area required 60 acres Preliminary design 

  Survey cost per acre  $        205.00  $/ac 
Pre application baseline survey 

cost 

   Total cost  $        12,300    Calculated 

Soil Samples 

   Number of samples required 20   
Assume 8 in CPP and 12 in 

wellfields 

   Cost  $        660.00  $/sample 
Pre application baseline survey 

cost 

   Total cost  $        13,200    Calculated 

Equipment & Building Smear Samples 

  Number of samples required 100   Estimate 

  Cost  $             100  $/sample Estimate 

   Total cost  $        10,000    Calculated 

  

Total Radiological Survey Costs 
 $         

35,500  
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Table 5-3: Miscellaneous Reclamation Activities- Revegetation Costs 

Item Value Unit Notes 

  Area requiring revegetation 30 acre Disturbed area 

  Cost per acre  $ 450.00  $/ac Drill program revegetation costs 

     Total Revegetation Cost  $ 13,500      
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Table 5-4: Miscellaneous Reclamation Activities- Other D&D Costs 

Item Value Unit Notes 

Fence Removal 

  Chain Link Fence 

     Length of fence at CPP 2,750 ft Preliminary design 

     Unit cost for fence removal  $          4.00  $/ft RS Means 

      Total removal cost  $      11,000    Calculated 

  Barbed Wire Fence 

     Length of fence at Production Unit 5,000 ft Preliminary wellfield design 

     Unit cost for fence removal  $          0.35  $/ft   

      Total removal cost  $        1,750    Calculated 

Overhead Power line Removal 

  Length of overhead power lines 5,500 ft Preliminary design 

  Unit costs for removal   $       -    $/ft 
Removed by power company for 

salvage 

      Total removal cost   $      -        

Gas Line Removal (propane) 

  Length of gas line  200 ft Preliminary CPP layout 

  Unit cost for removal  $          5.50  $/ft RS Means 

     Total removal cost  $        1,100    Calculated 

Transformer Removal and Disposal 

  Number of transformers 35   Calculated 

  Unit removal/disposal cost  $           450  

per 

transforme

r 

RSMeans 

      Total removal cost  $      15,750    Calculated 

Air Quality/Weather Station Removal 

  Number of stations 6   5 AQ and 1 Met station 

  Unit removal/disposal cost  $           886  per unit WDEQ Guideline 12 

      Total removal costs  $        5,319    Calculated 

  Chipper/shredder  $      60,000    Estimated 

        

Total Other D&D Costs  $    94,919      
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Addendum 6-B presents or references details supporting the RESRAD calculations performed to 
develop an allowable residual uranium concentration associated with the AUC Reno Creek ISR 

license application. Addendum 6-B is called out in Section 6.4.1 of the Technical Report (TR), 
which summarizes methods and presents results detailed in this appendix. The RESRAD analysis 

and associated output files produced specifically for the AUC TR are presented here. A set of 
uncertainty analyses applicable to this RESRAD analysis was performed in 2007 by Energy 
Metals Corporation, for the Moore Ranch ISR license application; that uncertainty analysis is 

referenced here in support of the AUC RESRAD calculations. To review the Moore Ranch 
RESRAD raw data review the Moore Ranch SER. 

 
Addendum 6-B consists of the following set of attached documents, which are recommended 
for review in this order: 

 

 RC RESRAD Summary: Presents the results of the RESRAD analysis  performed 

for the AUC Technical Report. 

 RC RESRAD  Detailed Report: Presents a  more  detailed  version of the  RESRAD 

analysis. 

 RC RESRAD Alldose: A plot of the RESRAD-calculated dose over time. 
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OOOE'OO 0.0001:'00 

1.000E+02 1.0aOU02 

2. ~OOt+Ol 0001_01 

0001:+00 O.OOOt.OO 

1.000£+00 1.000t.00 

3.000r+00 3.0001:'00 

).000£.01 3 .000£+01 

1. 000r ' 02 1. 000£+02 

3.0001:+02 3 . 0001:+02 

1 .000t. 03 000t+0 3 

not u,ed OOOUOO 

not " •• d 000£+00 

5.000UOO O.OOO E'OO 

~.OOO!;+OO 0.0001';'00 

O.OOO!·OO 

0.000£.00 

0.000£+00 O.OOOt. OO 

not uaed 1 . 500t. 00 

not u •• d 1.000E-03 

1. 500E+ 00 1 . 500£+00 

1.000E-03 1.000E-03 

4. 000£- 01 4. OOOt- OI 

2.000E-OI 2.000t-Ol 

4.300E·03 1 . 0001:+01 

5. 300r. 00 ~.300£+00 

5.0001:'00 2.000£'00 

not u .. d B. 000£. 00 

, . ~OOE-Ol OOOt-Ol 

OOOE-Ol 1.0001:+00 

O.OOO E+ OO 2 . OOOE-Ol 

2.000E- Ol 2.000£-01 

1. 000E.03 1 .0001:+06 

1.000E- 03 1.000t-03 

1.500E+00 500E'00 

4.100t- 01 4.000E-01 

100t-OI 1.000t-Ol 

2. OOOE-O I 2.000t- Ol 

5.550U 03 1.000£'02 

2.0001:-02 000[-02 

~. 3001:+00 100t.00 

1.000E-OJ 1.000£- 03 

2.200U Ol 1. 000£'01 

NO 110 

u • .,d I:>y RESlUJI 

(If diff ...... nt ! .. "", u • .,r I nputf 

AKtA 

TIIlCKO 

SUaHrRACT 

LCZPAQ 

EKIlI. 

" T( 2) 

TI 3) 

TI 'I ) 

TI 5) 

T( 6) 

T( 1) 

T( 8) 

T( 9) 

TIIO) 

SI (1) 

SI(2) 

Will) 

W1I 2) 

cevuo 
DJ:NSCV 

"" DENse: 
~, 

'K' =, 
~, 

~, 

Wll10 

HUM I D 

tVAPTK 

PRJ:ClP 

" lOITeR 

AUlIon 
.,~ 

'" 
OEllSAQ 

TPS: 

£PSI 

~" 
HCSZ 

,,~ 

M' -DWlaWT 

MOon 
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R!:SRAD, V.rslon 1i.5 01/1512012 11: 42 I'all. 

S"""""'y ll£SRAD !)er.ult hrU1flt~n 

rth , C,\US£R.S\aol\OOCUHEll'TS\1 ~uc REIIO CnIJt\ll£SlU.D D.\T~\R£IIOCllEU22HOV.RAD 

f,uamete, 

R014 Wftll pun:pin9 u.te ( .... 3/yr) 

11015 Number of un .. tuut.d. 200e stuta 

R015 Un .. t •• on. I, thickn .... ,.) 

11015 Unnt •• one 1, IOU eI.ndt l' (9/"", " 3) 

11015 u"n,t .• on. I, totai poroaity 

11015 U" •• t .• On. 1, .ffe"U._ porodty 

ROl5 Un •• t . • one I, field ".padty 

ROl5 Onut . zone I, aoU- apecific b parU' .. te. 

!!Ol5 Unut . • one I, hydraulic conductivity Ialyz ) 

11.016 01otzibution coefflci.nt s fo r Pb- 210 

11016 

11016 

1I011i 

11016 

IIOlli 

Con t ... i""'tOIOd zOna ("",o 'J /g) 

Unututete~ zone I 1<:m°' 3/g) 

Satur.t.d zone 1"","3/11) 

Leach r.t. (/l' r ) 

Solubility con.Ulnt 

ROH Dhttlbutio .. c .... ff1ci.nta fo r Ra- 226 

ROH 

R016 

ROU 

ROl6 

R016 

Contaai~t.eel zont ("",-' 3/11) 

llns .. tur .. ted zon. 1 (="3 /11) 

S.o turat.eI zone ("", " J/g) 

Lea c h rAte (/1") 

Solub i li ty conatant 

Ron In;,.htion rat. ( .. · · 3/1'<) 

11017 Hn. lo.din~ tor lnh4htion (~/,," J) 

11017 E"po . .. ra duntion 

11017 Shiald.1<>9 f .. .,tor, inhal.tion 

Ron Shl.ldl...., f.ctor, •• ternal 9 ........ 
Ron P"".ctlon of tUM apent indoou 

11.017 P""action of tlM spent outdoou Ion dt.) 

lion shal>+! hctor n'l! , . "t •• "",1 g ......... 

Ron Ra.dii of ahap" facto. srray lund if rs - - II, 

Ron 
ROI1 

Ron 
ROl1 

1100 

11017 

ROl7 

RDI7 

R017 

R017 

1I0l7 

11017 

Ou t e " .. nnuh. udl .. a I"), ri"9 1: 

Ou t e" annulU ndiua 10:.) , ring 2 : 

OUt.r .n .. ul •• "adius ( .. ) , rinq 3 : 

OUt.r annul.r udl"a ( .. ) , .in~ - 1, 

outer .. nnul.r radius (01), rinll 5: 

Oute ... nnul •• radius III) , riDII 6: 

Out.r .n .. u1.&. udl". (II), tinll 1: 

Out.r .. nnul .r neliu. CIO), zlnq 8: 

Out •• annu l." ndiua III), ring ,: 

Out.r anD ular radiu. (III), ring 10 : 

Oute" .nnul.r nellul (m) , ri ng II: 

Out,.. annular nellu. (III), ring 12, 

Input Default 

. 500E+02 I 500£+02 

I 
I , 

LIOOt~Ol I 4. 000£"00 

1.500£+00 J 1 .500£+00 

4.0001:-01 J 4.COOE-01 

2.0001:-01 2.COOE-OI 

2.000E- 0! 2.000E- 01 

5.300£+00 5.300E>00 

4. 300U03 I.OOOE.OI 

2 .100E' 02 1.000E+02 

100E'02 1.000£+02 

100£+02 l.OaOI:+02 

O.OOOE+OO o.coal:+oo 

O.OOOE.aO O.COOE+OO 

5.000E.02 1. DOOUOI 

5.0001+02 1.000t+01 

5.000t+02 ? .0ME+Ol 

0.000£+00 

OOOUOO 

.4 00£+03 a.400£+0] 

1.0001:-04 1.000£- 04 

l.OOOE'OI 3.000E_OI 

to OOOE-Ol 4. OOOE-Ol 

!t.500E-01 7.0001-01 

!t.OOOE-OI 5. 0001:-01 

2.~001-01 SOOE- OI 

1.000£,00 1.00DE+00 

not used 

no t uaed 

not used 

not used 

5.0001+01 

7.0111+01 

0.0001+00 

0 . 0001:+00 

0.0001+00 

0.0001+00 

O.DODt_OO 

O.DOOt_OO 

O.ODOt+OO 

O.OOO E+OO 

0.0001+00 

0.0001:+00 

U .. elbI'RESR.>.D 

(If cUff.ant from u ... , input) 

3321:-04 

not WI&<! 

>0 shows "ir""I ... " ARl:A. 

"-

"' 
II (I) 

D£NSUZ il) 
TPOZIl) 

EPOZ (1) 

reoz il l 
BlIl\1) 

HCU30) 

OCNUCCI I) 

OCNUCUII,I) 

OCNUCSI I) 

"LUCK! 1) 

SOWBK ( 1 ) 

OCNOCC( 2) 

OCIIUCU( 2,1) 

OCIIUCS(2) 

"LEACH I 2) 

SOLUBK( 2) 

INHALII 

I\l.INH 

" SII r 3 

SlIrl 

FIND 

"''' " 
PAD.SII1<PE( I) 

PAD.SKAPE ( 21 

AAD.SKAPE( 31 

AAD.SKAPEI 4) 

AAD.SKAPE( 5) 

RAn.SKAPE( 6) 

Un.SHAPEI 71 

RAD.SHAPE( I, 

RAD. SlLlpl:l 9) 

IU.D. SlL\PC (10) 

RAD. SIlAP I: (lll 

RAD.SII1<PC(12) 
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II!SAAD, Vardo,,- ~.~ r .. Limit _ 180 daya 

S ........ ry II£SAAO Default Par_tau 

FIla C,\U51:IIS\BOB\OOCUMI:N""l"S\1 AUC !'lENO CRU~\!'ltsAAD DATA\Rl:IIOCIt!:!K22110V.IlAD 

Input o.tault 

11017 rncUo". of ann ... lar a r a.1 "ithifl AREA: 

11017 IUnq I not "'I..t 1.0001:+00 

11011 IUnq not ... a-.:l 2.nU-Ol 

11017 IUllg not "lad 0.0001:·00 

11017 IUnq 4 not "ud 0.0001:· 00 

11017 Rill9 not " .. d OOOt+OO 

11011 lIill<l nOt uaad OOot+OO 

11017 111"'1 1 IIOt "ud OOOt.OO 

11011 111"'1 IIOt ,,"d O. OOOUOO 

,,"011 111"'1 not ... "d 000£+00 

11011 !Unq 10 IIOt " .. d O.OOO!+OO 

11011 Ili ng 11 not u .. d 0.000[+00 

R017 !Un<.! 12 not ... ,ad O.O OOt.OO 

11018 rru1u, va9,ubl.a and ~rain COn l""'i'tiOn ( k~/y~ ) 1.600£"01 1.600[ ·02 

Ula I4lfy va9aUbla COnBwoptiOn (k9/y ~ ) 1.400£ .. 01 1. 400['01 

RnB Milk con''''''PUon (L/y:) not ... "d 9 . 200t·Ol 

IIOU Meat and poult~y con8""'i't1011 (k~/yr) 6.300£+01 6.300£.01 

IIns rhh conl""'Ptlon (kll/yr) not uaad 5.4001:'00 

lion Other ... rood COnlUll(>UOn (kg/yrl not u ... d 9.000£-01 

1101 . SOU in\l .. t.ion ula (9/y~) 3.'50hOl 3.650£'01 

UIS Drilllr.i1l9 .. atar inuka (L/yr ) 5.100£.02 5.100£'02 

1111' Cofltaair .. Uon hactiofl of dJ:1nking .. a tar 1.000£ .00 1.0001:'00 

IIIlB ContaainaUon fuctioll of h.ou~fthold "Ita. not ... aad 1.000£'00 

11111 Cont .. lnaUofl fuctiofl of livaltock .. atar 1.000£+00 1.000£+00 

11018 COfIta:a1""Uon fuctioll of brigation .. ater 1.00011:+00 1.0001+00 

11018 Cont..u.".tion fuction of lqultiC food not .... ad 5.0001:-01 

1I0U ContaaiMtion luction of plant tood 

11018 CO'Iu.tL\Mtion fraction of _at 

11018 CO'It&&inatioo lucUon ot -.ilk 

1\019 !'lv'noc~ foddto: tn~ak" tor meat (kg/day) 

11.019 !,1v".tock fodcla~ Inuk" f or milk ( kg/day ) 

MI9 !'ivaltock watar intak" for _at (L/day) 

ROl9 Livutock ,," t u intak" for .. ilk (L/day) 

11.019 Liv<lltock .oil intall., (kg/day) 

11.019 lUll lo.adinq fo r tolh~ dApol1tion ('1/","1) 

11019 Ooepth of .oil m1x1n<j layu (m) 

11.019 Ooepth of roote (_) 

11019 DrlnHn'Ol walar frIction ir .. g r ound .. atu 

1\019 HoI""hOld wlta. fraction fr .. 9 ~01lnd ".Ur 

11.019 Lhaltock wltar fraction hOll g r ound ... Ur 

11.019 tniqation fractlon hOll II r ound .. It.~ 

1119B 1oI&t ... l\lht crop yla1d for NO:l-t.l fy (k9/.· · 2) 

11191 1oI&t _ll1ht crop yia1d for Leafy (k9 ..... 2) 

Ill'll 1oI&t _lght c~Op yield io~ roddl~ 

IUga Graving S .. lon to: Non- Le"iy (~an) 

111911 Gravl"9 Sa .. on for !,ufy 

IIUI Graving S" .. on tor r odder 

(yelra) 

eya"ra) 

2.50011:-01 1- 1 

2.50011:-01 1-1 

cot iliad - I 

6.800£+01 6.8001l:~ 01 

not lI .. d 5.500£+01 

5 . 000E+Ol ~.OOO£ +Ol 

not III.d 1.6001:+02 

000£- 01 ~.OOO£-Ol 

000£-04 1.000£- 04 

500t- Ol 1.500£-01 

00011:-01 9.000t-Ol 

1. 00011:.00 1. OOOIl:~ OO 

not IIBed OOO£~OO 

1. 00011:.00 1. 00011:.00 

OOOt.OO 1.0001:. 00 

1.00011:- 01 1.0001:-01 

1. 5001!.~OO 1.5001.00 

1.100£. 00 1. IOO£~OO 

100E-OI 1.1001- 01 

5001:- 01 2.500£- 01 

000£- 02 8.0001:-02 

UI.d by P.l:SRAll 

(If diftarant tc_ uler input ) 

"""CAe I I 

Fll.ACA~ 2) 

I'II.ACA( J) 

F1I.ACA ~ .) 

I'II.ACA( 5) 

I'II.ACA( ') 

Fll.ACA ( 1) 

........ CAe !) 

nu.CA( 9) 

nu.CA(lO) 

rJUt.Caell) 

P"II.ACA(12) 

on . .,. (I) 

01£1 (2) 

OI ET(3) 

OIE7 (4) 

OIE7(5) 

DIET(6) 

W" 
~, 

~ 

~. 

n. 
rIIIW 
~, ,,-
~u, 

~,u 

LFl5 

LFIE 

LII15 

LIIU 

'" KLFD 

~ 

~ 

,.." 

TV(I) 

YV(2) 

TV(3) 

"!"E ( I) 

H (2) 

TE(3) 
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!U:SRAD, V"ul0n 6.~ TO, Lt.1t - 180 claYI 01/15/2012 11:42 Pag" 6 

S_r y UlIRAD Dehult p.r..-t.n 

FU. : C:\DS~\IIO.\DOCUNDnS\1 AOC Rr.lO CJtI':U\~URAD DATA\RE!lOCJU:£II2lNOV.R.lO 

Para_t •• 

ItU. franllocation Factor for lIon-LIllfy 

Rl9. Translocation Floto. for L. a fy 

1t19. TrandOCltion FICtor for rodder 

RI9B Dr y FoUlr Intlr"aptiOn fraction for NOn- t..olfy 

Rl9B Dr y FoUlr In u r captlnn frlcUo" for t..olfy 

Rl9S Dry Folhr Intarcaption F,"ction for FocId&r 

Rl9S W"t foUlr Inta.C.pUon FrlctiOll for "",,- Leafy 

Rlg. Iffot Folhr Int •• ception FrIction for Le_fy 

Rlg. WIt FoUlr Int.rc.ptlon FrIction for FocId&r 

Rig. WeatharinQ" ~lIOval Conataot tor V"gatation 

CH C- 12 conc .. ntratlon In .. aUr (g/"", '- 3) 

CH C-12 concentration ln contaJll.l.ru.t.d IOU (gI g) 

CH f ract ion of vagetaUon ca r bon fr"", IOU 

C14 friction of "agItation "",rbon t."", a ir 

CH C-14 ..... don laya. thiCk", ... io sol1 (II) 

CH C-14 ...... don n ... " ,.ta fr_ .oil Il/.ac) 

C14 C-12 ..... don U ... " r.t. he-. .011 (l/ •• c) 

CH fuctiOn of gr.in 1n ba.! ""ttle i.1Id 

CH fr action of g •• i n in Ililk co .. le.d 

STOlt .!Ito .... g. tJ_. of eon tOlll.i""t.d toodlt",fh (cWYI): 

STOlt Fr"'ita, non-leafy v.;.tabl ... , and gratn 

STOR L .... fy v .. ;.tabl •• 

STO~ Nilk 

STOll. Heat Ind poultry 

STOR Fhh 

STOR Cru.t."",. and ... lh:.k. 

ST'OR W.U .. at.r 

$TOR .!Iurlac .... t., 

ST01l U ..... tock fodder 

~021 Thickn ... of build!1>9 foundation (a) 

~021 s ... n d .. n.lty of build!n; fou..w.tion (0;1/= " 1) 

M21 ToUl poroalty of tha eOva , mat .. tial 

M2l TOt .. l porodty of tha buildi"" foundation 

M21 VolUD!l"trie .... ta" O::Ontent Of the cover _tad.l 

n21 VolUlllOtric ... t •• eontant of the found.tion 

~021 Oiftudon Cl)6fUcie.nt for rado" ;as (1lI •• e): 

~021 in cover ..... t.'hl 

P0 21 in f""nd.totlon .... t.ria l 

.021 tn cont_ln.ted 10r.a sotl 

M21 Radon v .. rtical dJ..o>endon o f midng (m) 

M21 Av.ra;. buildino d. uchenqa ut. (11hz) 

M2 1 H .. ight of the building- ( r oom) ("') 

R021 Building interior .or'" heto, 

R021 Building depth b.lo .. oround aurfac. ( .. I 
p.021 .!::III.o.""ting po" •• ot ~n-222 0;1.0. 

M21 r..a""ting po .... of 1In-Z20 0.0 . 

Uur 

Input Default 

.000t-01 OOOt-Ol 

1.0001:~OO 1 . 0001:+00 

1.000hOO 1 . 0001:+00 

2.5001:-01 2. ~OOE-OI 

2.5001:- 01 2 .5001:-01 

2.5001:-01 2.500£-01 

2.5001-01 2.500£- 0 1 

2. ~001:-01 2. SOOt-OI 

2.500E-OI 2. SOOE-Ol 

2. 00011+01 2. OOOE_OI 

not "'lid 2. 000E-05 

not ua.d 3.0001:-02 

not uaed 2.000£-02 

not ","ed 9.800£-01 

not " •• d 3.000£-01 

not u •• d 1.000£-07 

not .... ed 1.000E-I0 

flot uaed 1.000E-(11 

not .... ed 2. OOOE-Ol 

1.4001l~01 1.400E~01 

1. 0 00£+00 1. 000£+00 

1.000E+00 I.OOOE+OO 

2.000E+Ol 2. OOOE~OI 

OaOhOD 7. OOOE~OO 

7.0001+00 7. OOOE_OO 

I.OOOE+OO I.OOOE+OO 

I.OOOE+OO 1.000£+00 

4.S00E+OI 4. SOOE_OI 

not ..... d 1.5001:-01 

not " I.d 2.400£+00 

nOt uoed 4.000£-0 1 

not u .. d 1. 000E- Ol 

nOt Uted S.000E- 02 

nOt Uted 3.000£-02 

not .... ed. 2.0001:- 06 

not u.ed 3.0001:- 07 

not u.ed. 2.000£- 06 

not ..... d i.OODUCO 

not ulld 000£-01 

not "'Old 5001l~OO 

not uoed O. OOO£~OO 

not ",.ed. 1-1 0001:+00 

not u.ed. I .500£-01 

nOt u.ed I 1.500E-OI 

I 
" I 

Ol.d by ~RAO 

Of d1ff.r.nt hom ...... r input) 

TlY(I) 

'rIll (21 

TIII(l) 

RORY (lJ 

RORY(1) 

RORY (J) 

Ilwtr(lI 

llttT(2) 

~WETUI 

.~ 

CI2WTII 

CUC! 

C.!IOIL 

CAIR 

~ 

~" 

-" 
AVFG4 

AIIFGS 

STOR_T(l) 

STOR_T(a) 

STOR_T(l) 

STOR_T(41 

STOR_T(~) 

STOR_T(6) 

STOR_T(1) 

STOR_T(I) 

STOII_T(9) 

=" 
C£N$rL 
,~, 

"n 
PH20CV 

PHlOrL 

otrev 
lurn.. 

OJrcz 

~" 
,~, 

"~ 

'" 
~n 

!:!lANA (If 

EMANA (2) 
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RESRAD, Vusion 6.5 or .. Lilnit _ 180 days O\/1~12012 11:42 Page 

S"""""ry RESRAO OlltaUlt PIlUIf.et"rs 

FU. C:\OSE.l'lS\SOB\DOCUHUlTS\\ AUC RENO CREl:K\RF.5RAD DATA\RE.IIOCREE.K22110V.RAO 

Site-Sp"c1t1c ParUlllter SlmmIIry (con tinued) 

He nu 

T1TL Ha"imWII nlltilb<:& of intagration points for do .. 

TlTL Hax1l!mll\ nUfilber of integration points for rhe 

S,-"=,,ry of Pathway Sal.etion. 

p"thway uur SeUct10n 

\ -- exte rnal ga""", a cr.i". 

2 -- inhalation ( .. /0 " adon) I activ .. 

3 -- plant inqution 

~ -- _at inges tiQn 

5 -- milk ingut10n 

6 -- Ilquatic fQods 

1 -- drinking wa t e" 

B -- .. oil ingeuion 

~ -- radon 

rind peak pathway dossa 

I 
I 
+ 
I 
I 
I 

act ive 

active 

suppuu. d 

.uppr .... d 

aCtive 

Ilct\ve 

5uppasaed 

.uppnsnd 

" m 

Default 

Used by RESUO 

(If different from ", .. fir input) 
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R.!'.5RAO, Verden 6.5 01/15/2012 11:42 Pa<;le 

S"""""'~y R(:SIIAO Ilehlllt Par&:MIt&u 

rUe : C : \US II:I\S\BOII\OOCUMnr.S\l AUC R(:IIO Cn!:I{\~UO ~TA\RDlOC:RUX22NOV.1lA0 

A ••• : 10000.00 Iqwro.& .... Un 

Thic~ ...... , 0.15 _t.u 

Cov~r Depth: 0.00 _ ten 

Pb- 210 

1to- 226 

S.OOO£~OO 

5.000E~OO 

Total 00 •• TooSElt), ... .,.jy. 

Basic kld1ation ::Ie •• L1lo.1t • 2 500£~0 1 =._/y< 

Tota l Nhtll • • 5 ... N{t ) - Fraction ot lule 00 •• Liotit ~calv.d at rt.a It) 

(I"'a,"), 0.000&+00 1.000';" 00 3 . 1tQ91"00 1.0001"01 3 .000£~OI 1 . 000 1I:~ 02 3.000,; .. 02 1. 0ooll" 03 

TooSE ft): 1.95n+Ol 9l4E"0l 3.8951+01 1. H91I:~01 1.358£ .. 01 1.1451; .01 0.000£< 00 0 . 000£ .. 00 

M ft): 1.5811:+00 1.514£ .. 00 1.5581:"00 I. 501U OO I. 3431l~00 6.98011:-01 0.0001:+00 000£ .. 00 

Ma:lEim"'lII TooStlt) : 3.9S3E~01 mr .... /yr at t - 0 OOOE+OO yelu 
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III'.S~O. Vlnlon 6.5 TOo Limit - 180 d.ir.ys 01/B/2012 11:42 1'f,~1 

S..."..,ry IIESRAO DoIt-ult I'f,u,_tau 

rlh C,\lISCRS\1I08\DOClIMCHT!i\i AlIC !\END CRUK\RJ:!iRAD OAn\RENOCRJ:CK22NOY.RAO 

ToUI Do .. Contdbut.l.ons TOOSt (i.p.t) for Ind.lyidwol II.&dionucUd .. (1) and Path ... ya (p) 

Aa =-.Iyr and rnetion o f Toul 00 •• At t - O. OOOt+OO yean 

Ground lnluoutioo ~"'o .hot ~ .. Milt 

l\Idlo-

Nucll" ,.na/yt ft .. ct. ms:_/yr fract . mr .... /yr fr .. ct. arllO/yr fr.et. ...,,,,",~r tract. :.zu./yr tract. 

------------ ----- ------- ---- ------- ----- ------- -----
Pb- lIO 1.5021:-02 0.0004 2 .8"4£- 03 0.0001 O.OOO h OO 0.0000 7.166t.00 0.1965 3.1811-01 0.0096 0.000£+00 0 . 0000 

R.a-126 2.4121:+01 0.6103 1.134£- 0) , 0000 O.OOOt+ OO 0.0000 5.161lE.00 0.1485 2.0Ht-Ol 0.00!1 O.OOtn:+OO 0.0000 

----- ------- ----- -- ------- --- ---------- ------- ---
Total 2.414£+01 0.6101 4.029t-03 , 0001 0 . 0001':>00 0.0000 1.1631;>010.3449 5.7951':-010.0147 O. OODE+OO 0.0000 

Total Do •• Contributions TOOSt( l . p ,t) for Indlyldual R.adionuclicM" (I) and Path~ayA (p) 

Aa mrem/yr and rr .. ctlon of Total 00 .. At t - O.OOOt+OO yaar. 

Wat.r fish .. "'" Pl.ot NUt NiH 

R.adio-

Nuclide ...,a./yt fuct . .reatlyr tract. lIltu/yr tract. ...... /yr tuct. ...,_/yr f r ac to =UJ~r ftact . 

----- ------- -- ------- --- ------- -----
Ph-2l0 0.000&+00 0.0000 0.0001:.+00 0.0000 0.0001':+000.0000 O.OOOt.OO 0.0000 O.OOOt+OO 0.0000 0 . 0001':+00 0.0000 

11.& - 226 O.OOOt+OO 0.0000 O.OGO h OO 0.01100 G.GOOt. OO O.OGGG O. OOGttOO o .GOOO O.OOOt+OO 0.0000 O.OOtttOO 0.0000 

----- ------- ----- ------- --- ---------- ----------
Toul G.COOt_OO 0.0000 0.0001:+00 O. OOCO 0.000.1:+ 00 0 OOOG 0.0001;.00 0.0000 O.GOOII:+OO 0.0000 o.OGettOO 0.0000 

·s ..... of .11 .. atat lodapondent .0<1 "pondant path .. ay •• 

~H 

-.r_/~r ft .. ct. 

------- ---
9.769&-010.0247 

1.954£-01 0.00(9 

------- ---
1.172C>00 0.0297 

'" Pathways ' 

ar_/yr fraet. 

------- ---
9.139&.00 0.2112 

3.039t+01 0.7681 

---
3.9531:_01 I.oeoo 
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01/1!>n012 11:(2 hqe 10 

S ..... ry RESRAD Def .. ult , .......... t.rs 

TU. : C:\USERS\a(lI\DOCUH&KTS\1 AUC It£lIO CR!:EK \ ltESIUD 0A'I'A\1U:HOC1\U.Il22NOV.RAD 

Toul Do .. Contdbution. TOOSlli.p.t) for IIIdi ... idu.ol ltadionuclid .. Ii ) .nd P ... th .... ys (p) 

As .s-;yr .nd Tr.ction of Toul Dos. At t .. I.O~OhOO ViI .. s 

w.o."er Independent Path.aya f Inhalation ."cludes udon) 

Ground Il"Ihshtion Radon Plant ~" M;> 

Radio-

Nudida mr .... /yr (r ... ct. aueu./yr fr ... ct. au_/yr tr .. c t . mr ... /yr h.o.ct. !OJ!: ..... /yr fuct. mr .... /yr t r ... ct. 

------- ------- -------
Pb-210 Lt54E-02 0.0004 2. 18U-03 0.0001 0.000£+00 0.0000 7.4111-00 0 .1899 3.6lBl:-OI 0.0092 O.OOOE~OO 0.0000 

Ra-22~ 2. 405 E+Ol 0.6113 1.213£- 03 0.0000 O.OOOE· OO 0.0000 6.06U_00 O.ISH 2.118£-01 0.00~4 O.OOOE+{)O 0.0000 

--- ---- - - ------- ------- ------- -------
Total 2. 40tE.Ol 0.61n 3.9981:- 03 0.0001 O.OOOl!:'OO 0.0000 1.3~1E+Ol 0.344 0 ~.756£-01 0.0146 O.OOO&tOO 0.0000 

Toul Dos. Contribution ... TDOSl/I.p.t) for Indl .. 1dUlOl Iladionucl1du (i) and Path. aya Ip) 

A ... rorUl/yr .0.7>(\ ruction of ToUl Dcsa At t .. 1.000MOO y .... n 

.. tar Ooopenda nt Pathways 

wat.r Fish '''',," PI .. nt *" HH 
ltad1o-

Nuclide _ .... /yt fuct. mr_/yr f .... ct. ... n .. ly~ frlct. ...: .. lyr fr .. ct. >=Plyr tr ... ct. 
__ I~r 

tr .. ct. 

- ------ ------- -------
Pb-2D O.OOOl+OO 0.0000 O.ooor.oo 0.0000 O.OOOE+OO 0.0000 o.oon· oo 0.0000 O.OOOl+OO 0.0000 O.OOOE.OO 0.0000 

R.o.-226 O.OOOE+OO 0.0000 O.OOOE~OO 0.0000 O.OOOt+OO O. 0000 O.OOOt+OO 0.0000 O.OOOE+OO 0.0000 O.OOOUOO 0 . 0000 

------ ----- ------- -- -------
Total O. OOOE*OO O. 0000 O.OOOE.OO 0.0000 0.000£+ 00 0.0000 O.OOOE+OO 0.0000 O. OOOEtOO 0.0000 O.OOOE<OO 0.0000 

' S"", of al l watar indepa nct.nt and <1apendant pathways. 

Soil 

OIr_/yr tuct. 

9.397E-01 O. 0239 

2.23~E-O l 0.00S1 

-------
1.163£'000.0296 

'" patl ..... y. · 

_e:alyr h.ct. 

8.792t*00 0.223S 

3. O~SE+Ol 0.7765 --
).9341:·01 1.0000 
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Il!l.SIU.O, lindon 6.!> 1"0 Liro!t .. 180 <u'Y8 0l/1~12012 11: 42 Peg. 11 

S~ry 1l~IU.C D40hult Par""",tera 

ru. C \US£R$\I!OB\DOCIIHDlTS\i AIIC RENO CREEJ:\JU:,RAO CA"l'A\RWOCJU:I!:,{22NOY RAJ) 

Total eoa .. Centributien. TOOSt(1,p,t) f er Individual ll.adlenuclldea (i) and Pathway. (p) 

Aa :u ..... lyr and r:action o f Tetal eo,. At t .. 3. OOOt .. oo y .... rs 

G.eund 1",,",lat1eo P.a~o. Plant ~"' MiH 

Udlo-

Nuclide OI.";y. f •• ct. ~_Iyc fraet . ruea/yr fr.et. ~ea/yr fr.o::t. ar";yr frect. mrealyr treet. 

---- --- ------- ---- ---
Pb-2l0 1.362£-02 0.0003 2.~16E-03 0 . 0001 O.O OOE+OO 0.0000 6.912£+000.1114 3.366£-01 0.0086 0.000£+00 0.0000 

b-226 2.3901:_01 0.U3~ 1.360E-03 0 . 0000 0 . 000£.000.0000 6. 4141:+000.1641 2.30U-Ol 0.00)9 O. OOO E" OO 0.0000 

------- ------- -------
TOt.l 2.39u.Ol 0.6138 3.936.1: - 03 0 . 0001 0 .0001:·00 0.0000 l.333t_Ol 0.3421 ~.667£-Ol O.OlH 0 . 000£.00 0.0000 

ToUI eo ... Contributi ons TI)QU(i,p,t) for Indiv1dual Udionuo::lidel (i) and path" " y. (p ) 

As .. um/yr and rao::tien o f ToUI eoaa At t .. 3 OOOE+OO )'fie .. 

"atar Dependent path".y. 

Fhh RAdon Plan t 

bdio-

lIucl!<k .t .. ly, fr.ct. oar_/yr tract. IIreal/yr tr.o::t. a::_Iyr tract. 

Pb-2l0 0.000£+00 0.0000 0.0001:+00 0.01U!1! 0 . 0001:+000.0000 O.oOO t +(lO 0.0000 

Ra - 22' o.llOot+OO 0.0000 0 0001:+00 0 . 0000 O.OOO U OO 0.0000 0.0001:"00 0.0000 

Totd O.OODE+OO 0.0000 0.0001:.000 . 0000 O.OOOhOO 0.0000 0.0001:000 0.0000 

~"' Mia 

.... Iy< fr"ct. mrwyr fnct. 

- ------ ---- ---
a.OOOh OO 0 . 0000 O. OO_IUOD . 1t. 0000 

0.0001:+00 0.0000 O.OOlEt OO 0 . 0000 -- ----
0.000£+00 0.0000 O.OOlEt OO 0.0000 

SoU 

oare.rJyr fu o::t. 

-------
8. U51:- 01 0.0223 

2. 159£- 01 0.0011 

---
1. 1(5£.00 0.0294 

All Uth .... y. · 

..... ttJyr t reet • 

-------
8.135£ tOll 0.2088 

1.082UOl 0.1912 

-------
3.8951:+01 1 .0000 
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RESRAD . VI& . don 6. ~ H/ l !>/2 0 12 11 : 42 Pall" 12 

s ....... y Rl':SIU.() Dehult p.r.-ters 

fll. \OsERS\I!OII \DCXUME:NTS\ 1 I.UC RENO CRl':I:l \ RUIIIoD DA'I'I. \ IlEMOCREU22NOV .RAD 

Toul DO .. Conui b utio nl TOOS!.I1.p . tl f o r Ind1vichuo l Radionuclid .. (il a nd I'. t.h~.y. (pI 

As aIemlyr . nd " . ctio", o f TOt..ol Do .. At: t: - 1. 0001'01 ~.u 

Gr ound II'Irn.htion Radon Pla"t 1I .. ,t Nilk 

R.!od io-

HueB el. 
__ Iy. 

h.~t. ,u_ly. tue t . ," .. IOlyt f n c t . _ emlyr tuct . 
__ /y t 

tuct . .. r e>tlyr hact • 

------- ------- -------
Ph - 2 I D 1.08 41:-02 0.0003 1.9601- 03 0 0001 O. OOOI;.'OJ 0.0000 5.2591:*00 0 .1399 2.!l61E*Ol 0 . 0068 O . OO~ faOO o . ooaa 

~·226 2 . 33 ~I:_Ol 0.6212 .763£*03 0 . 0000 a.OOOE.OJ 0.0000 7.345£.00 0 .1954 2 .799£- 01 0.0074 0.000£+000.0000 

-------- ------- ------- ---- ---
Total 2 . H61':+01 a.6215 122E- 030 . 0001 O. OOOIl: +OJ 0.0000 1.260£+01 0.3353 5.3601- 0} 0.0143 O.OOOE+OO 0 . 0000 

TOt.1 Oo.e Con t r i butions TOOS!(i .p,tl COt Individ ual Flsdionuclidu Ii } ,,1><1 Pa th"aya (p) 

A ... real/Y' . 1><1 F.action o f Total Oon At t • 1.00011:. 0 1 yea r . 

. s t et r h h ~.," Plant Hut Nilt 

~M~ 

NuelIde "",-.lyr h aet. atem/yt f u et. f1JJ:wyt tue~ . lUU1iyr fract. . atu/yr !uct. f1JJ:~y r [tact . 

--- ---- -- ------- - - ----- -------
i'b- 210 O. OOO E'OO 0 . 0000 0.000£ ' 00 0.0000 0.0001:+00 O. 0000 O.OOO E+OO 0000 0.000 11: _00 0.0000 O.OOOE+ OO 0.0000 

14- 226 0 . 000"00 0.0000 O.DOO E+ OO 0000 0 . 000!.t00 0.0000 0 OOO E .. OO OCOO O.OOO h OO 0.0000 O.OOOE+ OO 0 . 0000 

--------- ------- -- -------
Total O. DOO U OO 0 . 0000 0.0001:+0 0 0000 0 . 00011:·00 0.0000 0001 ... 00 0000 0. 0001.00 O. 0000 O. OOOE +OO 0 . 0000 

· S"", o f s ll .. a U r i ndependen t I n(! dependant p.o. th .. ays . 

SoH 

lIuIO/yr {u"t. 

--- ----
6.61!>I:-Ol 0.On6 

4.ll1£-01 0'.0112 

------ -
1.083C+00 0.0288 

'" Pathwa y ' * 

lUuiyr fr.ct. 

------ -
6.119£+000.1641 

3. ]40E. 01 0.8353 

---
3 . '59'. 01 1 . 0000 
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USRAD, "'euion E.~ T" L1mit _ 180 days 01/un012 11:42 Paq .. 13 

S....-ry RESRAD DIIfault. Per_t..U 

ru. C:\IlStllS\IOII\DCCutU:r.S\l AIlC UNO CR!:EIt\u"sIl.AO OAU\UIfOCJU:DQ211OV RAO 

Total Doe. Contribution. TDOSE(l,p,tl for Ind.! .. tdual Re:llonucl1 .... (1) and Pathwey. (pI 

A. JfJZf:!A/y. and r •• cdon of Totel 00 ... At t - 3.0001: ' 01 yee.a 

w~ter Independent Plth ... y. (lnhaletlon ucludot. r.dc>n) 

Ground Inh.l.Uon Re~on Uent Mut Milk 

Redlo-

lIuc11de =el>.!yr frect.. •• _/yr trac t . ",,_II''' ftiCt . ",r_/yr t ract. mr..-/yr ttlct. -.I .. ';yr fract. 

------- ------- -------
Pb-210 ~.62IJ:-03 0.0002 8.840£- 04 0.0300 0.000£+00 0.0000 2 .l72£~OO 0.0106 1.1~~£-01 0.0034 0.0011£+00-0'.0000 

1\&-226 2.162£+01 0.6439 2.2tU-03 O.O~Ol 0.0001:+00 0.0000 8.217£· 00 0.24(1 3.3481:-01 0.0100 O.OOOE+OO 0.0000 

------- --- ---- --- ------- - - ----- - ----- -
Tot.l 2.16]£+01 0.6440 3.1211:- 0] 0.0001 0.0001:+00 0.0000 1.0591:"01 0.315] 4.50]1:-01 0.0134 O.OOO.E+OO 0.0000 

Total Dose Contributions TOOSI(1,p,t ) tOr Individual R&dionuc11du (1) and p"t.hny~ (p) 

Aa mre:n/yr and Ft.etton of Tot.l DoU At t - 3.000Z.01 y •• rs 

Wet.r ri.h ~.,. Plant *" Milk 

I\&d10-

Nuclide "",,,",,yt fr.ct. -.r_/yr ft."t. mr"';yr fuct. -.:e:alyr: fr.<:L are:alyr fuct. _ .. ';yr fnct. 

------- -------
Pb-210 0.0001:+00 0.0000 0.0001:+00 0.0000 O.OOO!.+OO 0.0000 0.0001:.00 0 . 0000 0.0001:'00 0.0000 0.00)1';+00 0.0000 

ka-226 • OOOEtOO 0.0000 0.000£' 00 0 . 0000 O.OOIHr..OO 0.0000 O.OOOE+OO 0 0000 O.OOO!..OO 0 . 0000 O.OO)E"OO 0 . 0000 

------- -------
Total O. OOOt+OO 0.0000 0.0001:+00 0 0000 O.OaOhOO 0.0000 0.0001:+00 0000 O. OOOUOO O. 0000 O.OMt:+OO 0000 

· Sum ot ,11 ... Ut lndapendent .nd dep<o n<Je n t i»-th ... y •. 

Soil 

lOr_II" he"t. 

2.UU- Ol 0.0089 

E.IIU-OI 0.0182 

-------
9.0991:-01 0.0271 

.u hth .. ey'-

..,-.ty' fuct • 

- ----- -
2.'921';+000.0832 

3. O'~t.Ol 0.9168 

-----
l.3~8£ + Ol 1.0000 
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Tit 1.1m1t - 180 day~ 01/1512012 II,H P.\I. H 

SIZma'y I\E.SRAD o.fault P.n_t •• , 

rn. C:\UStilS\BOB\!IOCUM£NTS \ 1 ,l.UC !\£NO CI\U.K\i\ESRAD O,l.T,I.\I\J;NOCI\PX1I:22110V.RAD 

Tot.l Do •• Con t ribution. 'l'DOS I: (l,p ,t l for lftdhrid,..l Rlodionu.,l1da, (11 .r>d Patll .. .oye (pJ 

A~ ..,...vyr .1><1. Fr • .,tion of Tot.l Dos. ,l.t t - l.OOOUOl ye ... 

" "ter I'XIepenclent P.th ... ys (lnrnohtion •• .,ludes "sdon) 

Ground Inhalation bOo" Pl.nt ~"' Min .... ~ 
.. ucl1da 'IAI:.-fyr fr • .,t. "",aJO.Iyr fr.ct • "",..Jyr h.ct. ..... tooJyr f.a .. t. az-'y" frsct. IAn./l'I frAct. 

--------- - - ----- ------- -------
p~210 5.010E- 04 0.0000 3.179E-O~ 0.0000 O. OOOE+aO O. 0000 l.OUt-Ol O. 0060 0761:- 03 O.OOOl O.OOOE +eo 0.0000 

Rlo- 22' 1.2821:+01 0.7347 1.172f:-OJ OCOI O. OOOE+OO 0 . 0000 3.9961+00 0 .2290 l.n~E-OI O.OC91 o.oaOhCO 0.0000 

--------- ------- ------- -------
Tot.l 1.2821:+01 0.7348 1.2101!:-O3 O. 0001 o . OOo r.~ OO 0.0000 4.100r.+00 0.2350 .7461-01 0.0100 O.OOOE+CO 0.0000 

Total Dos" Contributions 'l'OOSr.(1.p,t) tor Individu.l I\adlonucUd •• (I) .nd PaU .. ays (p) 

As DLu.:n/y. ar>d F •• cticn of Tetd 00 •• At t _ I. 000l!:+02 yun 

~u 

"", ... Iyr tract. 

---- ---
1.309E-020.0008 

3.3911-01 0.0194 

- - -
1.S22E-OI 0.0202 

"at •• Fhh bOo" PI.ont He"l Milk ... 11 Pathways' 

~io-

lIuclide .. r_lyr fr.ct. ...... /yr tract . "", ... /y ' f ... ct. 

-------
Pb-210 0.0001:+000.0000 0.0001:+00 0.0000 O.OOO~.OO 0.0000 

1\a-226 0.0001:+00 0.0000 0001:+00 0.0000 0.0001:+00 O. 0000 

---- -
'I'ot.l 0.0001:·00 0.0000 0001:+00 0.0000 a.OOOE< OO 0 0000 

. _ of .11 ... t •• indapendolnt aDd dependent p.th".y •• 

lHea/yr fuCt. 

0.0001:+00 0000 

0.0001:+00 0000 

O.OOOt·OO 0.0000 

.raza/yr fu ct. Jan .. l y. fracto "",a.,Jy. (nCt . 

O.OOOt+OO 0 . 0000 0.000£+00 0.0000 I. 228r.-Ol 0.0010 

0.000£+00 0.0000 o.ooou eo 0 . 0000 I. 733r.+Ol 0.9930 

O.OOOt+OO 0.0000 0.000 1];<.000.0000 1.145£+011.0000 
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RI:SRAD, Veraion 6.~ Tit !,t.,lt - 180 cUo y s 01/15/2012 11:42 paga 15 

S..."",.,ry RESRAD Deh\Llt Puaaateu 

F11. C,\OSERS\III)a\lXlClIMENTS \ 1 IIUC IltyO CREE!I:\II.UIl.IID DAT.II\JU:NOCRl:EU211OV.1I.AD 

ToUI 00 •• Contdblltion. TDOSE(L p,tI fo r Individual Ra::lionuclido .. Ii} .IId h thlla ya (p I 

A. ''''''.'It/V ' .1Id ruction ot TOU.1 Dc ... At t - 3.000£+02 Y"au 

Ground InhalaUon ~.'" Plant ~" Milk 

R~d1o-

Nu~l1de maoVY' tract. ... r .. IV' r ~act. ... ...;vr tu~t . ... ...vvr h act • ...., • .,IVt t r ac t . ... en/y r J'ract. 

--------- ------- - - - - ---
Pb- 210 

Ra - 226 

Total 

R.adio -

O. OOOUOO 0 . 0000 O.OOOt+ OO 0.0000 O.OOOE+OO 0.0000 0 .000£"00 0 . 0000 O.OOO E+ OO 0.0000 0.000£+ 00 0 .0000 

O.OOO t+ OO 0.0000 O.OOO£~OO 0000 O. OOO E'OO 0.0000 O.OOO E+OO 0.0000 O.OOOE+OO 0.0000 0.0001+00 0.0000 

------- ---- --- ---- ---
O. OOOUOO 0.0000 O. OOOE+ OO 0 0000 O.OOOUOO 0.0000 o.oaouoo 0.0000 O.OOOE.OO 0.0000 O. OOOE.OO · O-; 0000 

Total 00.11 Contrihutiona TDOSt l1 .p, t) t or Indivi dual I'.adionucHde. (i) "nd Pathll.Vs (p I 

li s 1M:1lft./yr alld Fu etlon o t Total Dos& At t - 3.0001':+02 YIIs,s 

lI.t • • rhh Pla"t H .. t Milk 

1I0U 

... em/yr tuc t . 

-------
0.000£+00 0.0000 

O.OOOE'OO 0.0000 

-------
O.OOOE'OO 0.0000 

lIuclidoJ mre-ivr ruct. .....tV ~ rract. IUwyr tuct. = -tvr t •• ct. lUe./yr fracto ruen/vr tract. ru-tyr fuct. 

Pb-210 O. OOOE+OO 0.0000 0.000£'00 0000 O. OOOlhOO 0.0000 0.000£'00 0.0000 O.OOO U OO 0.0000 0.000£+00 0 . 0000 O.OOOE+OO 0.0000 

1ta- 226 O. OOOE+ OO 0.0000 O.OOOE +OO a 0000 O. OOOE+OO 0,0000 0.000£ ... 00 0 . 0000 O.OOO E+ OO 0.0000 0.000£+00 0 . 0000 0.000£+00 0.0000 

Total 0 .0001:+00 0.0000 0 .000£+00 0 . 0000 O. ooot+oo 0.0000 0 .000£.00 0.0000 0.0001 +00 0.0000 0.000£+00 O. 0000 0.000£.00 0.0000 

' SUII of all wa t llc 1l\dllpen<\ant and ::Iapa n::lllnt pa thway,. 
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T't Liait .. 180 days 

Su.. ..... ry RtSIUC Oehult p .. r ...... tlOu 

ru. C \USERlI\aoB\DOCIIMDITS\l ,\Ue ReNO ClU:tll:\RISRAD o.o.T.I.\IU:NOCREtIl:22KOY ~ 

Tot,l Do., con~%1butiona rOOSE (1,p,t) for Ind1vidU41l ~lonuclido!s Ii) and Pan.way. (p) 

Aa mre&/yr and rrac tion of ToUl 00 •• At t .. 1.000E+ 03 yean 

GrolUld Inhalation ~oo PLant *"' Kilk 

"":110-

II""Lido! ...... /yr fracto ruUl/yr tract. DIu/yr frilct. ..._/yr fract. ar_/yr trilct. arUA/yr f ract o 

------- ------- -------
Pb-210 O.OOOE+OO 0.0000 O. OOOE +OO 0.0000 O.aOOU M 0.0000 O.OOOhOO 0.0000 0.000&+00 0.0000 0.0(0£+000.0000 

Ra-22' O.OOOE+OO 0.0000 O.OOOE +OO 0 . 0000 O.OOOE+ OO 0.0000 0.000.+00 0.0000 0.0001+00 0.0000 0 . 0(0 11 +000.0000 

--------- ------- ------- - --- --- -------
Totill O. OOOEoOO 0.0000 O.OOOUOO 0 . 0000 O. OOOU CO 0.0000 0.000'+00 0.0000 O. OOOE'OO 0.0000 0 . 0(0£+00 0 . 0000 

Tot .. l Dosil Contribution. TOOS E(1 ,p, t) for IndlO'idual Radionu<:lideo (1) ilnd Patl".way. (p ) 

Aa mre .. /yr .nd r uction of Total Do .. At t .. l.OOOE+O) y .... n 

Tlat. r rl a t> ~oo Plant Hut Hilk 

"":110-

lIu:11:11O are,.Jyt Cract. arem)y r f r act = .... /yr tract. <up/yr f r aC t o "",.".Iy< frac t o mrU1lyr -hact. 

- - ------- ------- ------- -------
Pb-210 O.OOO E+ OO 0.0000 O.OOOE+OO 0 . 0000 O.OOO I!:+tO 0.0000 O.OOO!"OO 0.0000 O.OOU t OO 0.0000 O. O(OE+OO 0.0000 

Ra·225 O.OOOtoOO 0.0000 O.OOO E+OO 0.0000 O.OO~E"' CO 0.0000 O. 000'+00 0.0000 a.OOOUOO 0.0000 O.OeDEt OO 0.0000 

-------- ------ - ----- ---- ---
Totill O.OOOE. OO 0.0000 O.OOO E" OO 0.0000 O.OOOE ' CO 0.0000 O.OOO!+OO 0.0000 O.OOOE. OO 0.0000 O. OGDE'OO 0.0000 

os... of ilU water i_pend .. nt end depeooent path"ay • . 

SOl1 

_....Jyr fnct. 

-------
O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

---- ---
O.OOOUOO 0.0000 

'" PathwayS" 

mru/yr fr.ct. 

O.OOOE.O~ 0.0000 

O.OOOEtOO 0.0000 

-------
O.OOOEtOO 0.0000 
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IIESRAO, V~ulon ,.~ OI/U12012 11 : 42 Paqe 17 

S ......... . y PJ;lIRAO Default Parameten 

rae c:\UsUS\aoe\DlXUl(DIT$\1 AUC ilDfO CRl:at\II~RAO DAT"'\~R£EK221101l.RAO 

Dose/Source Ra:l0' S_d Ov.< AU Path ... y. 

puent and hog-eny PrillCipal RadJ.onucUde Cont ributions Indicat..t 

Parent Product Thread DSII(j,t) At Time in Vuu (az: .. /yr)/lpCi!g) 

'" (:I) rraction OOOI:~OO 1.0001:+00 3 . OOO£~OO 1 . 0001:+01 OOOI:+Ol 1 . 0001:+02 3.000£+02 1. OOOI:~03 

------
Ph- 210+0 1'I>- 2 1 0 ~ D 1.0001': +00 .828MOO 758t+OO 1.627 1:~00 ) .238UOO 58~1I!-01 2.4571:- 02 0.000£+00 0001:+00 

Ra-226+D M-226+0 1.000E+00 6.045t~OO 6.020£+00 5.'71E+00 5.796E+ 00 5 270E +00 2.1129£+00 0 0001:+00 0001;'00 

)<a - 226+D Pb-210+0 1.000t+oo 3.347E- 02 1.957£- 02 1.925£-0} 4.8301;-01 I.175E- Ol S.l65t-Ol 0 OOOE+OO O.OOOE'OO 

)<a-226+D tDSR(:I ) 

----------
The DSR includee contributions he. a .. ""h.ted (,,,"If-Ufe S 110 daya ) da\l9hte ... 

Nuclide 

'" t - 0.000£+00 

i'b- 210 1.368£+01 

)<a - 226 4.113£+00 

----
' At a pecHic ectlvity 

Singl e ""dionucUd~ SOU Guid.lin .. G(i,t) !n pCl/II 

lIasic Radiation Dolle Li..tt _ 2.500E~OI = _/y< 

1.000':+00 3 . 000t+00 1.000E+OI 3.0001+01 1.000£+02 

----
1. 422£~01 I.S31J:+Ol 2.020£+01 4.47E E+OI 1.018£+03 

4.0'2£+00 4.0S6E.OO 3.'I1E+00 4. 0 60£+00 7.214£+00 

---- ----,,.,, 

S_d Do .. /Source Mtios DSP.(1,t) in (...., ... /yr)/(pCi/g) 

and Single J<a.dionuclid .. sol1 Guideline. G(i,t) in pCi/g 

at tain - tiIU of at n1.tmum s ingle radJ.on\lcHd. loil IJui<ial1nl 

and At tNx - tlJaa o f NXliIum t otal dou - 0.0001:+00 yea n 

lIuclide Inithl 

'" {pCl/III 

Ph- 210 S .OOO£+OO 

11.- 226 5 . OOOE+OO 

odo 

(ye.n) 

Ooor;+oo 

15 29 i 0.03 

(pC1IIJl (pCl/IJ) 

1.828£.00 1.J681!:+01 1. 828t+00 1.361£+01 

6.303£+00 3.9U£+00 6.018£+00 4. I13E+OO 

3.000E+ 02 1.000£+03 

- ---., 634 E+13 ' 7.614£+13 

· 9.U5E.ll • ... BBSE+l1 

----
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rih C:\USERS\BOB\DOCUHEIITS\l J,UC RENO CRLE~\RE5RAD DATA\REllOCREER22»01I.IU.D 

Nuclide Parent 1'Hf(l) 

'J> 

Pb-210 Pb-HO 1.0000;+00 

Pb - 2 10 Ra-226 

Pb - 2l0 rDOSE(j) 

0001:+00 

Ra - 226 Ra-226 1 0001:+00 

individual Nuclide Dos e S..:ntl>ed OVe r " 11 hth.",ay' 

Pare nt Nuclide and Branch fraction Indic .. ted 

DOSE(j . t) . mr .. ",/yr 

t _ 0 . 0001:+00 1.000E+00 3 0001:+00 OOO E+Ol 3.000E+Ol 1 . 000 E+ 02 3.000£+02 1 . 0001:+03 

----------
9.139E+00 tJ92E+OO 8.135E+00 6.189UOO .792UOO 1.228E- Ol OOOE +O O O. ®O E+OO 

1 . 613C - Ol nBC-Ol 9 627C-Ol 1 4151+00 4.B7l.+00 2 . 682E+00 O.OOOUOO O.OOOUOO 

9.306hOO 239E+00 9.097E+00 604UOO 7.230UOO 2 8051:+00 O.OOOE+ OO O.OOouOO 

022 C+Ol 3 010C+Ol 2.986E+Ol 2 . 898£+01 2.635t+ Ol 1 .46~t+Ol OOOI:+OOO.OOO E+OO 

- - --------- - - ---
THf( l ) i . the thread fraction o f the pau, nt nuclide. 

Nucltd~ Par"nt 1'HO·(1) 

Indi vidual NucUd" Soil Conc. r. t ration 

Paren t Nuc lide and Bral'.ch Fucti"n Indicated 

S(:I .t) • pCi/g 

'J> '" , . 0 OOOI:~ O O 1.0001:+00 3 000&+00 1.000HOl , OOOttOl 1.000£+02 3 000E+02 1 . 000£+03 

- - --
Pb-no Pb- 210 1.000t+ 00 OOOC' OO 4 . 942l+00 4 . 541£+00 3.628£+00 1.910ttOO 2.0241:- 0 1 31.6&-04 904E- 14 

Pb- 2l0 Ra -226 1.000E+00 000£+0 0 1. 52 9£-0) 4 .439£-0 ) L 323[+00 945&+00 4 . 334£+00 139E+0 0 1.901E+00 

Pb-2 10 rS(j) : OOOl~OO .... 995E+00 4 . 985E+OO 4.951&+00 LS55UOO 4 . 5371:+00 139E+OQ 1 .9.0Il+.0Q_. 

Ra - 226 Ra-226 1.000E+00 000£ +00 4.995t+00 4 996[+00 4 952F, +OO 4 . 851£+00 . 539E+00 3 . 7 42E+0 0 I "02E+00 - - ----- ---
THF(i) i. the t h ..... d fraction of the puent nuclide. 

RESCALe.EXE ""ecution tillle - 1.09 s .. conds 

Technical Report Addendum 6B-20



 

 License Application, Technical Report  

 

  

September 2012  

 

 
The Reno Creek ISR Project 

 

  

 

 

 

 

 

 

 

 

 

ADDENDUM 6-B 

     RC RESRAD Detailed Report 

Technical Report Addendum 6B-21



RESRAD, Version 6.5 ~ Limit = 180 days 01/15/2012 11:01 Paqe 1 

Detailed: RESRAD Default Parameters 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\OOCUMENTS\l AUC RENO CREEK\RESRAO DATA\RENOCREEK22NOV.RAD 
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Fodder /Soil .................................... . 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Iteration Log for Computation of the Time of Maximum Ra-226 Dose/Source Ratio 

All Pathways Summed 

Tolerance for tmax 1.OE-03 (fractional accuracy) 

Iteration t DSR(t) Step Size Step Type 

Number (yeara) (mrem/yr)/(pCi/g) (year.!!) 

1.42510E+01 6.30227E+OO 

1 1.53825E+01 6.30316E+OO 1.13150E+00 parabolic 

2 1.53267E+01 6.303l7E+OO -5.58200E-02 parabolic 

3 1.53020E+01 6.30317E+OO -2.46644E-02 parabolic , 1.52867E+01 6.303l7E+OO -1.53020E-02 parabolic 

5 1.4B91lE+01 6.30303E+OO -3.95606E-Ol golden section 

6 1.51356E+01 6.303l4E+OO -1.51l0BE-Ol golden section 

7 1.52290E+01 6.30316E+OO -5.771BOE-02 golden section 

1.52647E+01 6.303l7E+OO -2.20464E-02 golden section 

9 1.52B67E+01 6.30317E+OO O.OOOOOE+OO direct 

Notes: 

1) Step size always from t with current largest DSR(t) 

2) Parabolic step based on parabola maximum through the current best triplet. 

3) Golden section step, O.5*(3-SQRT(5» of larger interval bracketing maximum, 

taken only if trial parabolic step fails. 

4) Direct step to a previous t only on last iteration and only if prior 

iteration met convergence test but DSR(t) was smaller than the previous 

value. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Parent 

'i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

Product 

'j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

Source Factors for Inqrowth and Decay 

Radioactivity Factors Only 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

1.000E+OO 

ID(j,t) = THF(j)*Sl(j,t)/Sl(i,O) At Time in Years 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 9.694E-01 9.l10E-01 7.328E-Ol 3.936E-Ol 4.468E-02 8.9l8E-05 3.l69E-14 

1.OOOE+OO 9.996E-01 9.987E-01 9.957E-Ol 9.87lE-Ol 9.576E-Ol 8.78lE-Ol 6.484E-Ol 

O.OOOE+OO 3.060E-02 8.897E-02 2.666E-Ol 6.0l9E-Ol 9.258E-Ol 8.904E-Ol 6.576E-Ol 

Source Factors for Ingrowth and Decay 

Combined Radioactivity and Leaching Factors 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread SF(j,t) = THF(j)*Sl(j,t)/Sl(i,O) At Time in Years 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.684E-01 9.083E-01 7.256E-Ol 3.82lE-Ol 4.048E-02 6.632E-05 1.18lE-14 

1.OOOE+OO 1.OOOE+OO 9.990E-01 9.97lE-01 9.904E-Ol 9.7l4E-Ol 9.079E-Ol 7.483E-Ol 3.804E-Ol 

1.OOOE+OO O.OOOE+OO 3.057E-02 8.877E-02 2.646E-Ol 5.889E-Ol 8.668E-Ol 7.478E-Ol 3.802E-Ol 

The effect of volatilization was also considered when computing the source factors for H-3 and C-14. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parameters Used for Calculatinq Cover Depth and Contaminated Zone Thicknesses 

Cover Erosion rate (vcv) : O. 001000 m/yr 

Contaminated Zone ErO.!lion rate (vcz) : O. 001000 m/yr 

Water Table Drop rate (vwt) : O. 001000 m/yr 

Precipitation rate (Pr) : 0.300000 m/yr 

Cover Removal Time (Tc) : O.OOOE+OO yr 

Overhead irrigation rate (Irr) : 0.000 m/yr Runoff coefficient 

Evapotranspiration coeff. (Ce) : 0.750 Infiltration rate 

Bulk .!Ioil den.!lity (rhob) : 1.500 g/c:m**3 Effective porO.!lity 

Radio

nuclide 

(11 

Pb-2l0 

Ra-226 

Nuclide 

Distribution 

Coefficient 

Kd(1) ,cm**3/g 

2.700000E+02 

5.000000E+02 

Leaching 

Ratio 

q(i) 

4.936E-04 

2.666E-04 

Time Dependence of Source Geometry 

Time Dependence of Cover Depth [Cd(i,t)l 

Cd(i,t) (meters) 

(Cr) : 

(In) : 

(pe) : 

(i) t= O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.000E+01 3.000E+Ol 1.000E+02 

0.200 

0.060 m/yr 

0.000 

3.000E+02 1.000E+03 

Pb-210 

Ra-226 

O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Nuclide 

(i) 

Pb-2l0 

Ra-226 

Time Dependence of Contaminated Zone Thicknesses [T(i,t)l 

T (i, t) (meters) 

t= O.OOOE+OO 1.000E+00 3.000E+00 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.5000E-OI 1.4900E-OI 1.4700E-OI 1.4000E-Ol 1.2000E-OI 5.0000E-02 O.OOOOE+OO O.OOOOE+OO 

1.5000E-Ol 1.4900E-Ol 1.4700E-Ol 1.4000E-01 1.2000E-Ol 5.0000E-02 O.OOOOE+OO O.OOOOE+OO 
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Detailed: RESRAD Default Parameters 

File C:\USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Nuclide 

Occupancy, cover/Depth, and AIea Factors for Ground Pathway 

Occupancy Factor (FOl): 

Area (A): 

Initial oover depth (Cd): 

Initial contaminated zone thickness (T): 

0.525 

10000. sq. meters 

0.000 meters 

0.150 meters 

Time Dependence of Cover/Depth Factor [FCTR_COV_DEPTH(i,t)1 

FCTR_COV_DEPTH(i,t) (dimensionless) 

(i) t= O.OOOE+OO 1.000E+00 3.000E+00 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

At-2l8 9.998E-Ol 9.99BE-Ol 9.998E-Ol 9.997E-Ol 9.990E-Ol 9.496E-Ol O.OOOE+OO O.OOOE+OO 

Bi-2l0 9.565E-Ol 9.556E-Ol 9.538E-01 9.46BE-Ol 9.20BE-Ol 6.799E-Ol O.OOOE+OO O.OOOE+OO 

Bi-2l4 B.3llE-01 8.292E-Ol B.253E-Ol B.llOE-Ol 7.633E-Ol 4.79BE-Ol O.OOOE+OO O.OOOE+OO 

Pb-2l0 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 9.999E-Ol 9.BOlE-Ol O.OOOE+OO O.OOOE+OO 

Pb-2l4 9.252E-Ol 9.239E-Ol 9.2l3E-01 9.ll5E-Ol B.76lE-01 6.004E-Ol O.OOOE+OO O.OOOE+OO 

Po-2l0 B.776E-Ol 8.760E-Ol B.726E-01 B.600E-Ol B.165E-01 5.2BOE-Ol O.OOOE+OO O.OOOE+OO 

Po-2l4 B.735E-Ol 8.7lBE-01 B.6B4E-Ol B.557E-Ol B.12lE-01 5.266E-Ol O.OOOE+OO O.OOOE+OO 

Po-2lB B.733E-Ol 8.7l6E-01 B.6BlE-01 B.554E-Ol B.117E-01 5.255E-Ol O.OOOE+OO O.OOOE+OO 

Ra-226 9.553E-Ol 9.544E-Ol 9.525E-Ol 9.453E-Ol 9.l79E-01 6.6l4E-01 O.OOOE+OO O.OOOE+OO 

Rn-222 B.9B3E-Ol 8.96BE-Ol B.938E-01 B.823E-Ol B.420E-Ol 5.579E-Ol O.OOOE+OO O.OOOE+OO 

Tl-2l0 1.000E+00 1.000E+00 1.OOOE+OO 1.000E+OO 1.000E+00 l.OOOE+OO 1.000E+00 1.000E+OO 

Time Dependence of Area Factor [FCTR_AREA(i,t)1 

Nuclide FCTR_AREA(i,t) (dimensionless) 

(i) t= O.OOOE+OO 1.000E+00 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

At-2lB 

Bi-2l0 

Bi-2l4 

Pb-2l0 

Pb-2l4 

Po-2l0 

Po-2l4 

Po-2lB 

Ra-226 

Rn-222 

Tl-2l0 

9.702E-Ol 9.704E-Ol 9.707E-01 9.7lBE-Ol 9.750E-Ol 9.B6lE-01 1.000E+00 1.000E+OO 

9.770E-Ol 9.771E-Ol 9.772E-01 9.777E-Ol 9.79lE-01 9.B40E-Ol 1.000E+00 1.000E+OO 

9.766E-Ol 9.766E-Ol 9.767E-Ol 9.767E-Ol 9.76BE-Ol 9.772E-Ol 1.000E+00 1.000E+OO 

9.8l3E-01 9.B14E-01 9.B15E-01 9.8lBE-Ol 9.82BE-Ol 9.B62E-Ol 1.000E+00 1.000E+OO 

9.766E-Ol 9.766E-Ol 9.768E-Ol 9.773E-Ol 9.7B7E-Ol 9.B39E-Ol 1.000E+00 1.000E+OO 

9.770E-Ol 9.770E-Ol 9.77lE-01 9.773E-Ol 9.779E-Ol 9.BOOE-Ol 1.000E+00 1.000E+OO 

9.760E-Ol 9.76lE-01 9.762E-Ol 9.765E-Ol 9.775E-Ol 9.BlOE-01 1.000E+00 1.000E+OO 

9.770E-Ol 9.770E-Ol 9.77lE-01 9.773E-Ol 9.779E-Ol 9.BOOE-Ol 1.000E+00 1.000E+OO 

9.749E-Ol 9.750E-Ol 9.752E-Ol 9.760E-Ol 9.7B2E-Ol 9.B6lE-01 1.000E+00 1.000E+OO 

9.770E-Ol 9.770E-Ol 9.77lE-01 9.775E-Ol 9.7B5E-Ol 9.B20E-Ol 1.000E+00 1.000E+OO 

1.000E+00 1.000E+00 1.OOOE+OO l.OOOE+OO 1.000E+00 1.000E+00 l.OOOE+OO 1.000E+OO 

Dose Conversion and Environmental Transport Factors for the Ground Pathway (p=l) 

Nuclide DCF(i,l)* ETFG(i,t) At Time in Years (dimensionless) 

(i) t= O.OOOE+OO 1.000E+00 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.OOOE+03 

At-2lB 

Bi-2l0 

Bi-2l4 

Pb-2l0 

Pb-2l4 

Po-2l0 

Po-2l4 

5.B47E-03 

3.606E-03 

9.BOBE+OO 

2.447E-03 

l.34lE+OO 

5.23lE-05 

5.l3BE-04 

5.093E-Ol 5.094E-Ol 5.095E-Ol 5.l00E-Ol 5.ll4E-01 4.9l6E-Ol O.OOOE+OO O.OOOE+OO 

4.906E-Ol 4.902E-Ol 4.B93E-01 4.B60E-Ol 4.733E-Ol 3.5l2E-01 O.OOOE+OO O.OOOE+OO 

4.26lE-01 4.252E-Ol 4.232E-Ol 4.l59E-Ol 3.9l4E-01 2.46lE-Ol O.OOOE+OO O.OOOE+OO 

5.l52E-01 5.l52E-01 5.l53E-01 5.154E-Ol 5.l59E-01 5.075E-Ol O.OOOE+OO O.OOOE+OO 

4.743E-Ol 4.737E-Ol 4.725E-Ol 4.677E-Ol 4.502E-Ol 3.l0lE-Ol O.OOOE+OO O.OOOE+OO 

4.502E-Ol 4.493E-Ol 4.476E-01 4.4l2E-Ol 4.l92E-01 2.7l7E-Ol O.OOOE+OO O.OOOE+OO 

4.476E-Ol 4.46BE-Ol 4.450E-Ol 4.387E-Ol 4.l6BE-Ol 2.7l2E-Ol O.OOOE+OO O.OOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Nuolide 

(i) 

Po-2lB 

Ra-226 

Rn-222 

Tl-210 

• - Dnits 

Parent 

'i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Ground Pathway (p=l) 

DCF(i,l)* ETFG(i,t) At Time in Yearll (dimenllionless) 

t~ O.OOOE+OO 1.0OOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.0OOE+02 3.000E+02 1.OOOE+03 

5.642E-05 4.479E-Ol 4.471E-Ol 4.453E-01 4.3B9E-Ol 4.167E-Ol 2.704E-Ol O.OOOE+OO O.OOOE+OO 

3.176E-02 4.B89E-Ol 4.885E-Ol 4.877E-Ol 4.843E-Ol 4.714E-Ol 3.424E-Ol O.OOOE+OO O.OOOE+OO 

2.354E-03 4.608E-Ol 4.600E-Ol 4.5B5E-01 4.52BE-Ol 4.325E-Ol 2.B76E-Ol O.OOOE+OO O.OOOE+OO 

O.OOOE+OO 5.250E-Ol 5.250E-Ol 5.250E-Ol 5.250E-Ol 5.250E-Ol 5.250E-Ol 5.250E-Ol 5.250E-Ol 

are (mrem/yr)/(pCi/g) at infinite depth and area. Multiplioation by ETFG(i,t) oonverts to site oonditions. 

Produot 

'j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

EDSR (j) 

Dose/Source Ratios for External Radiation from the Ground (p=ll 

Parent and Progeny Prinoipal Radionuolide Contributions Indioated 

Thread DSR(j,l,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 3.004E-03 2.90BE-03 2.724E-03 2.l6BE-03 1.124E-03 1.002E-04 O.OOOE+OO O.OOOE+OO 

1.000E+OO 4.825E+OO 4.810E+OO 4.779E+OO 4.669E+OO 4.322E+OO 2.562E+OO O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 4.692E-05 1.387E-04 3.130E-04 8.367E-04 1.777E-03 2.181E-03 O.OOOE+OO O.OOOE+OO 

4.825E+OO 4.810E+OO 4.780E+OO 4.670E+OO 4.324E+OO 2.564E+OO O.OOOE+OO O.OOOE+OO 

The DSR inolUdes contributions from assooiated (half-life S 180 days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

~DSR (j) 

Dose/Source Ratios for Inhalation Pathway, Excluding Radon (p=2) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,2,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 5.789E-04 5.568E-04 5.l52E-04 3.9l9E-04 1.768E-04 7.758E-06 O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 2.l78E-04 2.l62E-04 2.l28E-04 2.0l3E-04 1.69lE-04 6.548E-05 O.OOOE+OO O.OOOE+OO 

1.000E+OO 9.031E-06 2.654E-05 5.918E-05 1.512E-04 2.795E-04 1.689E-04 O.OOOE+OO O.OOOE+OO 

2.269E-04 2.427E-04 2.720E-04 3.525E-04 4.486E-04 2.343E-04 O.OOOE+OO O.OOOE+OO 

The DSR include$ contribution$ from a$$ociated (half-life S lBO daY$) daughter$. 

Pathway Factors for the Inhalation Pathway (radon excluded) 

Area (A) : 1.0000E+04 m**2 Occupancy Factor (F02) : 4.5000E-01 

Area Factor (FA2) : 6.7306E-02 Annual Air Intake (F12) : B.4000E+03 m**3/yr 

Cover Depth [Cd(O) J: O.OOOOE+OO m Mass Loading (ASR2) : 1.0OOOE-04 g/m**3 

Contaminated Zone Thickness [T(O)] : 1.5000E-Ol m FA2 . F02 * F12 * ASR2: 2.5442E-02 g/yr 

Nuclide 

(i) 

Pb-2l0 

Ra-226 

Depth Factor [FD(i,2,t)] (dimensionless) 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+01 3.000E+Ol 1.000E+02 3.000E+02 1. OOOE+03 

1.OOOOE+OO 9.9333E-Ol 9.BOOOE-Ol 9.3333E-Ol B.OOOOE-Ol 3.3333E-Ol O.OOOOE+OO O.OOOOE+OO 

1.0000E+OO 9.9333E-Ol 9.8000E-Ol 9.3333E-01 8.0000E-Ol 3.3333E-01 O.OOOOE+OO O.OOOOE+OO 

Dose Conversion and Environmental Transport Factors for the Inhalation Pathway, Excluding Radon (p=2) 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

DCF (j, 2) * ETF(j,2,t) At Time in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

2.320E-02 2.S44E-02 2.527E-02 2.493E-02 2.375E-02 2.035E-02 B.4BlE-03 O.OOOE+OO O.OOOE+OO 

B.594E-03 2.S44E-02 2.527E-02 2.493E-02 2.375E-02 2.035E-02 B.4BlE-03 O.OOOE+OO O.OOOE+OO 

2.320E-02 2.544E-02 2.527E-02 2.493E-02 2.375E-02 2.035E-02 B.481E-03 O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrern/pCi. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parameters Used for Calculating Indoor and Outdoor Radon Flux 

Radon Diffusion Coefficient (m**2/s) 

Total PorO:olity 

Volumetric ~ater Content 

Bulk Den:olity (g/cm**3) 

Rn-222 Emanation Coefficient 

Initial Thickne99 (rn) 

*Floor 

Material 

3.000E-07 

I.OOOE-OI 

3.000E-02 

2.400E+OO 

2.500E-Ol 

1.500E-Ol 

Cover 

Material 

2.000E-06 

4.000E-OI 

5.000E-02 

1.500E+OO 

2.500E-OI 

O.OOOE+OO 

Building Depth Below Ground Surface * (DMFL) : -l.OOOE+OO (m) 

Contaminated 

Zone 

2.000E-06 

4.000E-OI 

2.000E-Ol 

1.500E+00 

2.500E-Ol 

1.500E-OI 

Negative DMFL shows building depth adjusted (if necessary) for no penetration 

of contaminated zone. Actual values u:oled * (DMFLACT1, m: 

t= O.OOOOE+OO 1.0000E+OO 3.0000E+OO 1.0000E+OI 3.0000E+Ol 1.0000E+02 3.0000E+02 I.OOOOE+03 

DMFLACT= O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Building indoor area factor * (FAI) : O.OOOE+OO 

FA! <= 0.0 shows calculated time-dependent value based on amount of wall area 

extending into the contaminated zone. Actual values used * (FAIACT) : 

t= 

FAIACT 

O.OOOOE+OO 1.0000E+00 3.0000E+OO 1.0000E+Ol 3.0000E+Ol l.0000E+02 3.0000E+02 l.OOOOE+03 

O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

* - Parameters are used only for indoor radon flux 

Time Dependence of Outdoor Radon Flux [FLUXO(i,t)] 

Nuclide FLUXO(i,t) (pCi/m**2/s) 

(i) t= O.OOOE+OO I.OOOE+OO 3.000E+00 I.OOOE+Ol 3.000E+OI 1.000E+02 3.000E+02 1.000E+03 

Ra-226 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Time Dependence of Indoor Radon Flux [FLUXI(i,tl] 

Nuclide FLUXI (i,t) (pCi/m**2/s) 

(i) t= O.OOOE+OO I.OOOE+OO 3.000E+00 I.OOOE+01 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

Ra-226 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parameters Used for Calculatinq Indoor and Outdoor Radon Concentration 

Radon Vertical Dimension of Mixing (HMIX): 

Average Annual Wind Speed (WIND): 

Building Room Height (ARM): 

Building Air Exchange Rate (REXG): 

2.000E+OO 

5.000E+OO 

2.500E+OO 

5.000E-01 

(m) 

(m/sec) 

(m) 

(l/hr) 

Time Dependence of Outdoor Radon Concentration [CRNO(i,t)] 

Nuclide CRNO(i,t) (pCi/m**3) 

(i) t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+01 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

Ra-226 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Nuclide 

(i) t= O.OOOE+OO 

Time Dependence of Indoor Radon Concentration [HCONC(i,rl] 

1.OOOE+OO 

HCONC(i,t) (pCi/m**3) 

3.000E+OO 1.OOOE+01 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

Ra-226 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Outdoor Workinq Levels of Radon [WLOTD(i,t)] 

Nuolide WLOTD(i,t) (WL) 

(i) t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+01 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

Ra-226 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Nuolide 

(i) 

Ra-226 

Indoor Working Levels of Radon [WLIND(i,t)] 

WLIND(i,t) (WL) 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+01 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Fraction of T~ Spent Outdoors (FaTD): 2.500E-01 

Fraction of Time Spent Indoors (FIND): 5.000E-Ol 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

I;DSR (j) 

Dose/Source Ratios for Radon Pathway (p=9) 

Subpathway: Outdoor and Indoor Radon Flux 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

DSR(j,9,t) - DSRRNW(j,t) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) dauqhters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

I;DSR (j) 

Dose/Source Ratios for Radon Pathway (p=9) 

Subpathway: Indoor Radon from Water Usage 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSRRNW(j,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Transport Time Parameters for Unsaturated Zone Stratum No. 1 

Stratum thickness [h(l) J: 21.000000 m 

Bulk soil material density [rhob (1) J : 1.500000 g/cm**3 

Effective porosity [peuz (1) J : 0.200000 

Hydraulic conductivity [Khuz (1) J : 4300.000000 m/yr 

Soil 

Radio

nuclide 

(i) 

Pb-210 

Ra-226 

Total porosity [ptuz (1) J : 

specific b parameter [buz (1) J: 

Saturation ratio [sruz (1) J : 

Di.!ltribution 

Coefficient 

Kduz(i,I), cm**3/g 

2.7000E+02 

5.0000E+02 

Retardation 

Factor 

Rduz (i, 1) 

2.0260E+03 

3.7510E+03 

0.400000 

5.300000 

0.500000 

Transport 

Time 

Dtuz(i,I), yr 

7.0910E+04 

1.3129E+05 

Transport Time Parameters for Unsaturated Zone created by the Falling Water Table 

Water table drop rate [vwtJ: 

Bulk soil material density [rhobaq]: 

0.001000 m/yr 

1.500000 g/cm**3 

0.330000 Effective porosity [pee.q]: 

Hydraulic conductivity [Khaq]: 5550.000000 m/yr 

0.430000 

5.300000 

0.465116 

Tote.l porosity [pte.q]: 

Soil specific b parameter [baq]: 

Saturation ratio [sruaq]: 

Radio- Di9tribution Retardation Minimum 

nuclide Coefficient Factor Transport 

Time 

(i) Kdaq(i) • cm**3/g Rduaq(i) Dtuaq(i) , yr 

Pb-2l0 2.7000E+02 2.0260E+03 Infinite 

Ra-226 5.0000E+02 3.7510E+03 Infinite 

Technical Report Addendum 6B-34



RESRAD, Version 6.5 ~ Limit = 180 days 01/15/2012 11:01 Page 14 

Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DDCUMENTS\l AUC REND CREEK\RESRAD DATA\RENOCREEK22NDV.RAD 

Dilution Factor and Rise Time Parameters for Nondispersion (ND) Model 

Radio

nuclide 

(i) 

Pb-2l0 

Ra-226 

Aquifer cont~nation depth at well (z): 5.4054lE-02 

Depth of water intake below water table (dw): 2.20000E+Ol 

Infiltration rate (In): 6.00000E-02 

Aquifer water flow rate (Vwfr): 1.llOOOE+02 

Hydraulic gradient (J): 2.00000E-02 

Hydraulic conductivity of aquifer (Kszh): 5.55000E+03 

Cont~nated zone extent parallel to gradient (1): l.OOOOOE+02 

Distance below cont~nated zone to water table (h): 0.2l000E+02 

Initial thickness of uncontaminated cover (Cd): O.OOOOOE+OO 

Initial thickness of cont~nated zone (T): o .15000E+00 

Effective porosity of saturated zone (pesz): 0.33000E+00 

Dilution 

Factor 

f(i) 

Retardation 

Factor 

Rdsz (i) 

Horizontal Transport Time 

Dnsite 

Tauh(i), yr 

2.457E-03 

2.457E-03 

9.429E+02 

1.745E+03 

2.803E+02 

5.188E+02 

Primary Parameters Used for Calculating Water/Soil 

Concentration Ratios for Groundwater Pathway Segment 

Model used: Nondlspersion (ND) 

Bulk soil density in contaminated zone (rhOb): 1.500 g/cm**3 

Radio- Dilution Retardation Breakthrough Time 

nuclide Factor Factor Chain Slngle Nuclide 

(i) f(i) Rdcz(i) year Dt(i) , yr 

Pb-210 2.4S7E-03 2.026E+03 Infinite Infinite 

Ra-226 2.457E-03 3.751E+03 Infinite Infinite 

m 

m 

m/yr 

m/yr 

m/yr 

m 

m 

m 

m 

Rise T_ 
dt(i), yr 

2.803E+02 

5.l88E+02 

Rise T_ 
dt(i) , yr 

2.803E+02 

5.l88E+02 

Decay Time 

Parameter 

l/lamda(i),yr 

3.217E+Ol 

2.308E+03 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Water/Soil Concentration Ratios [WSR(j,l,t» for Groundwater Pathway Segment 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

l.OOOE+OO 

WSR(j,l,t) At Time in Years (pCi/L)/(pCi/g) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Water/Soil Concentration Ratios [WSR(j,2,t)] for Surface Water Pathway Segment 

Product 

(j) 

Pb-2IO+D 

Ra-226+D 

Pb-210+D 

Watershed Area (Aw) 

Contaminated Zone Area (A) 

Dilution Factor (fl) 

SolI Density (rhob) 

1.0000E+03 m**2 

1.0000E+04 m**2 

1.0000E+OI 

1.5000E+OO kg/m**3 

Thread WSR(j,2,t) At TimB in Years (pCl/L)/(pCl/g) 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+OI 3.000E+OI I.OOOE+02 3.000E+02 I.OOOE+03 

I.OOOE+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 

I.OOOE+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 

1.OOOE+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 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\OOCUMENTS\l AUC RENO CREEK\RESRAO DATA\RENOCREEK22NOV.RAD 

Storage Times For Contaminated Foodstuffs 

k 

1 

3 

4 

5 

6 

7 

9 

Food Item STOR_T(k) , day.!! 

non-leafy plants 14. 

leafy plants 1. 

milk 1. 

~at 20. 

fish 7. 

crustacea 7. 

well water 1. 

surface water 1. 

live.!!tock fodder 45. 

Storage Time Ingrowth and Decay Factors 

Storage Time for k'th Foodstuff: t = STOR_T(k), days 

Parent Product Thread STOR_ID(i,j,t) = CONCE(i,j,t)/CONCE(i,i,O) 

(i) (j) Fraction t= 1.400E+OI I.OOOE+OO I.OOOE+OO 2.000E+OI 7.000E+OO 1.000E+OO I.OOOE+OO I.OOOE+OO 4.S00E+OI 

-------
Pb-210 Ph-210 I.OOOE+OO 

Ra-226 Ra-226 I.OOOE+OO 

Ra-226 Ph-210 1.000E+OO 

~~--

9.988E-OI 9.999E-OI 9.999E-OI 9.983E-OI 9.994E-OI 9.994E-OI 9.999E-OI 9.999E-OI 9.962E-OI 

I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO 9.999E-OI 

1.19IE-03 8.SI0E-OS 8.SI0E-OS 1.10IE-03 S.9SSE-04 S.9SSE-04 8.SI0E-OS 8.SI0E-OS 3.822E-03 

CONCE(i,j,t)/CONCE(i,i,O) is the concentration ratio of Product(j) at time t to Parent (i) at start of storage time. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correotion faotor 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correotion faotor 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correction factor 

Storage Time Correction Factors 

Drinking Water from Well and/or Surface 

Harvest Time = t - 2.74E-03 yr; Consumption Time t yr 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

CFWW(j,t,l)# At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

I.OOOE+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(oonoentration in media at oonsumption time)/(oonoentration at harvest time). 

Storage Time Correction Factors 

Irrigation Water for Nonleafy Plants from Well and/or Surface 

Harvest Time = t - 4.11E-02 yr; Consumption Time = t - 3.B3E-02 yr 

Thread 

Fraction 

CFWW(j,t,2)# At Time in Years 

O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.OOOE+OO 1.000E+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(oonoentration in media at oonsumption tLme)/(ooncentration at harvest time). 

Storage Time Correction Factors 

Irrigation Water for Leafy Plants from Well and/or Surface 

Harvest Time = t - 5.4BE-03 yr; Consumption Time = t - 2.74E-03 yr 

Thread CFWW(j,t,3)# At Time in Years 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.OOOE+OO 1.000E+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(concentration in media at consumption time)/(concentration at harvest time). 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correotion faotor 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correotion faotor 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

#Correction factor 

Storage Time Correction Factors 

Irrigation Water for Livestock (Milk) Fodder from Well and/or Surface 

Harvest Time = t - 1.29E-Ol yr; Consumption Time = t - 1.26E-Ol yr 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

1.000E+OO 

CFWW(j,t,5)# At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

I.OOOE+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(oonoentration in media at oonsumption time)/(oonoentration at harvest time). 

Storage Time Correction Factors 

Irrigation Water for Livestock (Meat) Fodder from Well and/or Surface 

Harvest Time = t - l.BIE-OI yr; Consumption Time = t - 1. 7BE-OI yr 

Thread 

Fraction 

CFWW(j,t,7)# At Time in Years 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(oonoentration in media at oonsumption tLme)/(ooncentration at harvest time). 

Storage Time Correction Factors 

Livestock (Milk) Water from Well and/or Surface 

Harvest Time = t - 5.4BE-03 yr; Consumption Time = t - 2.74E-03 yr 

Thread CFWW(j,t,4)# At Time in Years 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.ODOE+OO 1.OOOE+OO 1.OOOE+OO 1.DOOE+DO 1.OOOE+OO 

(concentration in media at consumption time)/(concentration at harvest time). 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

*Correotion faotor 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Produot 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

*Correotion factor 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

*Correction factor 

Parent Product 

'i) 'j) 

Pb-210+D Pb-210+D 

Storage Time Correction Factors 

Livestock (Meat) Water from Well and/or Surface 

Harvest Time = t - 5.75E-02 yr; Consumption Time = t - 5.48E-02 yr 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

1.000E+OO 

CFWW(j,t,6)* At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+OI 3.000E+OI 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 9.999E-01 9.999E-Ol 9.999E-OI 9.999E-OI 9.999E-OI 9.999E-OI 9.999E-OI 

I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO I.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(oonoentration in media at oonsumption time)/(oonoentration at harvest time). 

Storage Time Correction Factors for Nonleafy Plants 

Harvest Time = t - 3. 83E-02 yr; Consumption Time = t yr 

Thread CF3(j,1,t)* At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+OI 3.000E+OI I.OOOE+02 3.000E+02 I.OOOE+03 

I.OOOE+OO I.ODOE+OD 9.988E-D1 9.988E-01 9.988E-OI 9.988E-OI 9.988E-OI 9.988E-DI 9.988E-OI 

I.OODE+OO I.ODOE+OD I.OOOE+DD I.ODOE+OD I.ODOE+OO I.OOOE+OO I.OOOE+OO I.DOOE+DO I.OOOE+OO 

1.OODE+OO 1.ODOE+OD 1.OOOE+DD 1.ODOE+OD 1.ODOE+OO 1.OOOE+OO 1.OOOE+OO 1.DOOE+DO 1.OOOE+OO 

(concentration in media at consumption t1me)/(concentration at harvest time). 

Storage Time Correotion Faotors for Leafy Plants 

Harvest Time = t - 2.74E-03 yr; Consumption Time = t yr 

Thread CF3(j,2,t)* At Time in Years 

Fraction O.ODOE+OD 1.OOOE+DD 3.0DOE+OD 1.ODOE+OI 3.000E+OI 1.DOOE+D2 3.DOOE+D2 1.DOOE+D3 

1.DDDE+DD 1.DDOE+DD 9.999E-D1 9.999E-D1 9.999E-DI 9.999E-DI 9.999E-DI 9.999E-Dl 9.999E-DI 

1.DDDE+DD 1.DDOE+DD 1.DOOE+DD 1.DDOE+DD 1.DDOE+DO 1.DOOE+DO 1.DOOE+DO 1.DOOE+DO 1.DOOE+DO 

I.ODDE+OD I.DDOE+DD I.DOOE+DD I.DDOE+DD I.DDOE+DO I.DOOE+DO I.DOOE+DO I.DOOE+DO I.DOOE+DO 

(concentration in media at consumption time)/(concentration at harvest time). 

Storage Time Correction Factors for Livestook (Meat) Fodder 

Harvest Time = t - 1.78E-OI yr; Consumption Time = t - 5.48E-02 yr 

Thread CFLF(j,l,t)* At Time in Years 

Fraction O.ODOE+OD 1.OOOE+OD 3.0DOE+OD 1.ODOE+OI 3.DOOE+DI 1.DOOE+D2 3.DOOE+D2 1.DOOE+D3 

1.00DE+OO 1.ODOE+OD 9.962E-01 9.962E-01 9.962E-OI 9.962E-DI 9.962E-DI 9.962E-DI 9.962E-DI 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Ra-226+D 

Pb-2l0+D 

*Correction factor 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

*Correction factor 

Parent 

'i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Product 

'j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

*Correction factor 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

*Correction factor 

Storage Time Correction Factors for Livestock (Meat) Fodder 

Harvest Time = t - 1.78E-Ol yr; Consumption Time = t - 5.48E-02 yr 

Thread CFLF(j,l,t)# At Time in Years 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO l.OOOE+OO l.602E+OO l.l78E+OO l.054E+OO l.021E+OO l.012E+OO l.OOOE+OO l.OOOE+OO 

(concentration in media at consumption time)/(concentration at harvest time). 

Storage Time Correction Factors for Livestock (Milk) Fodder 

Harvest Time = t - 1.26E-Ol yr; Consumption Time = t - 2.74E-03 yr 

Thread 

Fraction 

CFLF(j,2,t)# At TimB in Years 

O.OoOE+Oo l.OOOE+oo 3.000E+Oo l.OoOE+Ol 3.000E+Ol l.OOOE+02 3.o00E+o2 l.OOOE+03 

l.OOoE+OO l.OoOE+Oo 9.962E-ol 9.962E-Ol 9.962E-Ol 9.962E-Ol 9.962E-Ol 9.962E-ol 9.962E-Ol 

l.OOoE+OO l.OoOE+Oo 9.999E-ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-ol 9.999E-Ol 

1.OOOE+OO 1.OOOE+OO 1.566E+oo 1.l75E+OO 1.054E+OO 1.021E+OO 1.012E+OO 1.oOOE+oO 1.OOOE+OO 

(concentration in media at consumption time)/(concentration at harvest time). 

Storage Time Correction Factors for Meat 

Harvest Time = t - 5.48E-02 yr; ConSl,llIIption Time t yr 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOoE+OO 

CF45(j,l,t)# At Time in Years 

O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+OO 9.983E-01 9.983E-01 9.983E-Ol 9.983E-Ol 9.983E-Ol 9.983E-Ol 9.983E-Ol 

1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 

1.000E+Oo 1.138E+oo 1.049E+Oo 1.0l6E+OO 1.006E+OO 1.003E+OO 1.o00E+OO 1.000E+OO 

(concentration in media at consumption time)/(concentration at harvest time). 

Storage Time Correction Factors for Milk 

Harvest Time = t - 2. 74E-03 yr; Consl,llIIption Time t yr 

Thread CF45(j,2,t)# At Time in Years 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.999E-01 9.999E-01 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 9.999E-Ol 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.OOOE+OO 

1.OOOE+OO 1.000E+OO 1.009E+OO 1.003E+OO 1.001E+OO 1.000E+OO 1.000E+OO 1.000E+OO 1.000E+OO 

(concentration in media at consumption t1me)/(concentration at harvest time). 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

• Correction factor 

Storage Time Correction Factors for Fish & Crustacea 

Harvest Time = t - 1. 92E-02 yr; Consumption TilDe = t yr 

Thread CFF(j,l,t). At Time in Years 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.OOOE+OO 9.994E-Ol 9.994E-Ol 9.994E-Ol 9.994E-Ol 9.994E-Ol 9.994E-Ol 9.994E-Ol 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO 

(concentration in media at consumption time)/(concentration at harvest time) . 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\OOCUMENTS\l AUC RENO CREEK\RESRAO DATA\RENOCREEK22NOV.RAD 

Nuclide 

(i) 

Pb-210 

Ra-226 

Nuclide 

(11 

Pb-210 

Ra-226 

Nuclide 

(11 

Pb-210 

Ra-226 

Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways 

Root Uptake from Contaminated Soil (q=l) 

Area Factor for Plant Foods [FA(3) 1 0.25 

Depth Factor FO(i,l,t) (dimensionless) 

t= O.OOOE+OO 1.000E+00 3.000E+OO 1.OOOE+01 3.000E+01 1.OOOE+02 3.000E+02 L OOOE+03 

5.0000E-Ol 4.9667E-01 4.9000E-01 4.6667E-01 4.0000E-01 1.6667E-01 O.OOOOE+OO O.OOOOE+OO 

5.0000E-01 4.9667E-01 4.9000E-01 4.6667E-01 4.0000E-01 1.6667E-01 O.OOOOE+OO O.OOOOE+OO 

Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways 

Foliar Uptake from Contaminated OUst (q=2) 

Area Factor for Plant Foods [FA(3) 1 0.25 

Depth Factor FO(i,2,t) (dimensionless) 

t= O.OOOE+OO 1.000E+00 3.000E+OO 1.000E+01 3.000E+01 1.000E+02 3.000E+02 L OOOE+03 

1.0000E+OO 9.9333E-01 9.aOOOE-01 9.3333E-01 a.0000E-01 3.3333E-Ol O.OOOOE+OO O.OOOOE+OO 

1.OOOOE+OO 9.9333E-01 9.aOOOE-01 9.3333E-01 a.0000E-01 3.3333E-01 O.OOOOE+OO O.OOOOE+OO 

Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways 

Ditch Irrigation (q=3) 

Area Factor for Plant Food:!o [FA(3) 1 0.25 

t= O.OOOE+OO 

1.0000E+OO 

1.0000E+OO 

1.000E+00 

1.0000E+00 

1.OOOOE+00 

Depth Factor FD(i,3,t) (dimensionle:!o:!o) 

3.000E+OO 

1.0000E+OO 

1.0000E+OO 

1.000E+01 

1.0000E+OO 

1.OOOOE+OO 

3.000E+01 

1.0000E+OO 

1.OOOOE+OO 

1.000E+02 

1.0000E+OO 

1.0000E+OO 

3.000E+02 

1.0000E+00 

1.OOOOE+00 

L OOOE+03 

1.0000E+OO 

1.0000E+OO 
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Detailed: RESRAD Default Parameters 

File C:\USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Axea and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways 

Overhead Irrigation (q=4) 

Area Factor for Plant Foods [FA(3}1 0.25 

The Depth Factor Value 

FD(i,p,q,t) = 1.OOOOE+OO 

is applicable for all radionuclides(i) and tlmes(t}. 

Area and Depth Factors for Meat (p=4) and Milk (p=5) Pathways 

Transfer from Livestock Water (q=5) and Soil (q=6) Intake 

Area Factor for Meat and Milk [FA(p),p=4,51 0.25 

The livestock water subpathway (q=5) and livestock soil intake subpathway (q=6) 

occur only for the meat (p=4) and milk (p=5) pathways. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3) 

Subpathway: Root Uptake fram Contaminated Soil (q=l) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,3)* ETF(j,3,l,t) At TiJa.e in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 2.l75E+02 2.093E+02 1.937E+02 1.473E+02 6.651E+Ol 2.937E+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 8.700E+02 8.636E+02 8.504E+02 8.044E+02 6.763E+02 2.635E+02 O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO 7.321E+OO 1.963E+01 5.439E+Ol 1.031E+02 6.31lE+Ol O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3) 

Subpathway: Foliar Uptake from Contaminated Dust (q=2) 

Product 

(j j 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,3)* ETF(j,3,2,tj At T:1la.e in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 6.254E-02 6.017E-02 5.568E-02 4.237E-02 1.912E-02 8.443E-04 O.OOOE+OO O.OOOE+OO 

1.321E-03 6.254E-02 6.207E-02 6.112E-02 5.782E-02 4.861E-02 1.894E-02 O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO 1.900E-03 5.442E-03 1.545E-02 2.947E-02 1.808E-02 O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3) 

Subpathway: Ditch Irrigation (q=3) 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,3)* 

7.276E-03 

1.321E-03 

7.276E-03 

ETF(j,3,3,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3) 

Subpathway: Overhead Irrigation (q=4) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,3)* ETF(j,3,4,t) * SF(j,t) At T:iJne in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4) 

Subpathway: Fodder Root Uptake from Contaminated Soil (q=l) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,4)* ETF(j,4,l,t) At TiJa.e in Years (g/yr) 

O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

7.276E-03 4.284E+OO 4.l27E+OO 3.819E+OO 2.906E+OO l.312E+OO 5.802E-02 O.OOOE+OO O.OOOE+OO 

1.321E-03 2.I42E+Ol 2.I28E+Ol 2.096E+Ol 1.9B3E+Ol 1.667E+Ol 6.506E+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO 2.0BOE-01 4.497E-01 l.l32E+OO 2.083E+OO l.266E+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4) 

Subpathway: Fodder Foliar Uptake from Contaminated Dust (q=2) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,4)* ETF(j,4,2,t) At T:1la.e in Years (g/yr) 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+OI 3.000E+OI I.OOOE+02 3.000E+02 I.OOOE+03 

7.276E-03 4.958E-03 4.776E-03 4.419E-03 3.363E-03 1.5I8E-03 6.7I5E-05 O.OOOE+OO O.OOOE+OO 

1.321E-03 6.I98E-03 6.I58E-03 6.064E-03 5.737E-03 4.B24E-03 I.B82E-03 O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO 1.529E-04 4.340E-04 1.22BE-03 2.342E-03 1.439E-03 O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4) 

Subpathway: Ditch Irrigation (q=3) 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,4)* 

7.276E-03 

1.321E-03 

7.276E-03 

ETF(j,4,3,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4) 

Subpathway: Overhead Irrigation (q=4) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,4)* ETF(j,4,4,t) * SF(j,t) At T:iJne in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Technical Report Addendum 6B-46
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4) 

Subpathway: Livestock Water (q=5) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,4)* ETF(j,4,5,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Technical Report Addendum 6B-47



RESRAD, Version 6.5 ~ Limit = 180 days 01/15/2012 11:01 Paqe 27 

Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5) 

Subpathway: Fodder Root Uptake from Contaminated Soil (q=l) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,5)* ETF(j,5,l,t) At TiJa.e in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5) 

Subpathway: Fodder Foliar Uptake from Contaminated Dust (q=2) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,5)* ETF(j,5,2,t) At T:1la.e in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

'i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5) 

Subpathway: Ditch Irrigation (q=3) 

Product 

'j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

DCF(j,5)* 

7.276E-03 

1.321E-03 

7.276E-03 

ETF(j,5,3,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5) 

Subpathway: Overhead Irrigation (q=4) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,5)* ETF(j,5,4,t) * SF(j,t) At T:iJne in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Technical Report Addendum 6B-48
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=S) 

Subpathway: Livestock Water (q=S) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

DCF(j,S)* ETF(j,S,5,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Fish Pathway (p=6) 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

DCF(j,6)* 

7.276E-03 

1.321E-03 

7.276E-03 

ETF(j,6,t) * SF(j,t) At Time in Years (g/yr) 

O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Dose Conversion and Environmental Transport Factors for the Drinking Water Pathway (p=7) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

DCF(j,7)* ETF(j,7,t) * SF(j,t) At Time 1n Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrem/pCi. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation fram Inqestion of Plant Foods (p=3) 

Subpathway: Root Uptake fram Contaminated Soil (q=l) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

I;DSR (j) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

1.000E+00 

1.000E+00 

1.000E+00 

DSR(j,3,lt) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.000E+00 3.000E+00 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.553E+00 1.494E+00 1.3B2E+00 1.051E+00 4.743E-Ol 2.082E-02 O.OOOE+OO O.OOOE+OO 

1.145E+00 1.136E+00 1.119E+00 1.058E+00 8.892E-Ol 3.444E-Ol O.OOOE+OO O.OOOE+OO 

2.868E-02 7.637E-02 1.638E-Ol 4.10SE-Ol 7.S39E-Ol 4.S47E-Ol O.OOOE+OO O.OOOE+OO 

1.174E+OO 1.2l3E+OO 1.283E+OO 1.469E+OO 1.643E+00 7.99lE-Ol O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation fram Ingestion of Plant Foods (p=3) 

Subpathway: Foliar Uptake from Contaminated Dust (q=2) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,3,2t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+00 4.464E-04 4.295E-04 3.974E-04 3.023E-04 1.364E-04 S.986E-06 O.OOOE+OO O.OOOE+OO 

1.000E+00 B.231E-05 B.168E-05 B.043E-05 7.607E-05 6.392E-05 2.475E-05 O.OOOE+OO O.OOOE+OO 

1.000E+00 6.965E-06 2.047E-05 4.564E-05 1.167E-04 2.l56E-04 1.303E-04 O.OOOE+OO O.OOOE+OO 

B.927E-05 1.022E-04 1.261E-04 1.927E-04 2.795E-04 1.550E-04 O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S IBO days) daughters. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation fram Ingestion of Plant Foods (p=3) 

Subpathway: Ditch Irrigation (q=3) 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

EDSR (j) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,3,3t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+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 

1.000E+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 

Technical Report Addendum 6B-51
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation fram Inqestion of Plant Foods (p=3) 

Subpathway: Overhead Irrigation (q=4) 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

I;DSR (j) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

1.000E+OO 

DSR(j,3,4t) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation fram Ingestion of Plant Foods (p=3) 

Total for All Subpathways 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,3,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.553E+OO 1.494E+OO 1.3B2E+OO 1.052E+OO 4.744E-Ol 2.0B3E-02 O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 1.145E+OO 1.136E+OO 1.119E+OO 1.05BE+OO B.B93E-Ol 3.444E-Ol O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 2.B68E-02 7.639E-02 1.639E-01 4.l07E-Ol 7.54lE-Ol 4.549E-Ol O.OOOE+OO O.OOOE+OO 

1.174E+OO 1.213E+OO 1.2B3E+OO 1.469E+OO 1.643E+OO 7.993E-Ol O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

Subpathway: Fodder Root Uptake from Contaminated Soil (q=l) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

DSR(j,4,lt) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

3.061E-02 2.945E-02 2.725E-02 2.073E-02 9.354E-03 4.l13E-04 O.OOOE+OO O.OOOE+OO 

2.822E-02 2.801E-02 2.758E-02 2.608E-02 2.l92E-02 8.504E-03 O.OOOE+OO O.OOOE+OO 

9.621E-04 1.967E-03 3.685E-03 8.525E-03 1.523E-02 9.124E-03 O.OOOE+OO O.OOOE+OO 

2.918E-02 2.997E-02 3.l26E-02 3.461E-02 3.715E-02 1.763E-02 O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

Subpathway: Fodder Foliar Uptake from Contaminated Dust (q=2) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,4,2t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 3.543E-05 3.409E-05 3.l54E-05 2.400E-05 1.083E-05 4.76lE-07 O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 8.l64E-06 8.l03E-06 7.979E-06 7.547E-06 6.343E-06 2.46lE-06 O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 5.659E-07 1.640E-06 3.638E-06 9.274E-06 1.713E-05 1.037E-05 O.OOOE+OO O.OOOE+OO 

8.730E-06 9.743E-06 1.162E-05 1.682E-05 2.347E-05 1.283E-05 O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-2l0+D 

EDSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

Subpathway: Ditch Irrigation (q=3) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,4,3t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

SUbpathway: Overhead Irrigation (q=4) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

DSR(j,4,4t) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

Subpathway: Livestock Water (q=5) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,4,5t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

EDSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4) 

Total for All SUbpathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,4,t) At Time in Years (mrem/yr)/{pCi/g) 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+00 7.563E-02 7.276E-02 6.732E-02 5.l22E-02 2.3l0E-02 1.015E-03 O.OOOE+OO O.OOOE+OO 

1.000E+00 3.B59E-02 3.B30E-02 3.77lE-02 3.567E-02 2.99BE-02 1.163E-02 O.OOOE+OO O.OOOE+OO 

1.000E+00 1.6BlE-03 4.05lE-03 B.306E-03 2.03lE-02 3.698E-02 2.227E-02 O.OOOE+OO O.OOOE+OO 

4.027E-02 4.235E-02 4.602E-02 5.598E-02 6.696E-02 3.390E-02 O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S lBO days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=S) 

Subpathway: Fodder Root Uptake from Contaminated Soil (q=l) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

1.000E+00 

1.000E+00 

DSR(j,5,lt) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.000E+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

O.OOOE+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 O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=S) 

Subpathway: Fodder Foliar Uptake fram Contaminated Dust (q=2) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,5,2t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.000E+00 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.000E+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.000E+00 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

EDSR (j) 

Dose/Source Ratios for Internal Radiation fram Ingestion of Milk (p=5) 

Subpathway: Ditch Irrigation (q=3) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,5,3t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.000E+00 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Produot 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5) 

SUbpathway: Overhead Irrigation (q=4) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

DSR(j,5,4t) At Time in Years (mrem/yr)/(pCi/g) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

I;DSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5) 

Subpathway: Livestock Water (q=5) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,5,5t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

EDSR (j) 

Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5) 

Total for All SUbpathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,5,t) At Time in Years (mrem/yr)/{pCi/g) 

Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.000E+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.000E+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

1.000E+00 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life S 180 days) daughters. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

~DSR (j) 

Dose/Source Ratios for Internal Radiation from the Inqestion of Fish (p=6) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,6,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR inclUde$ contribution$ from a$$ociated (half-life S 180 daY$) daughter$. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Dose/Source Ratios for Internal Radiation from the Ingestion of Drinking Water (p=7) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

~DSR (j) 

Thread DSR(j,7,t) At Time in Years (mrem/yrj/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR inclUde$ contribution$ from a$$ociated (half-life S 180 daY$) daughter$. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Plant/Air and Plant/Water Concentration Ratios 

Mass loading [ASR(3)]: 3.000E-04 g/m**3 

Axea Factor for Mass Loading [FA(2)]: 6.73IE-02 

Nuclide FAR(i,3,2,1) FAR(i,3,2,2) FWR(i,3,3,1) FWR(i,3,3,2) FWR(i,3,4,1) FWR(i,3,4,2) 

(i) m**3/g m**3/g L/g L/g L/g L/g 

Pb-210 5.4545E-02 2.6156E-OI O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

Ra-226 5.4545E-02 2.6156E-OI O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

FAR(i,p,q,k) is the plant/air concentration ratio for airborne contaminated dust, 

and FWR(i,p,q,k) is the plant/water concentration ratio. See groundwater displays 

for water/soil concentration ratios. 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

(i) 

Pb-210+D 

Plant/Soil Concentration Ratios, FSR(i,3,q,k,t) 

Root Uptake (q=l) and Foliar Dust Deposition (q=2) 

Nonleafy (k=l) and/or Leafy (k=2) Vegetables 

Nuclide (i) 

Parent 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

(j) 

Pb-210+D 

Product 

Pb-210+D 

Ra-226+D 

Pb-210+D 

FSR(i,3,I,k) FSR(i,3,2,1) FSR(i,3,2,2) 

I.OOOOE-02 1.I014E-06 5.2813E-06 

4.0000E-02 1.1014E-06 5.2813E-06 

I.OOOOE-02 1.I014E-06 5.2813E-06 

Plant/Soil Concentration Ratio, FSR(j,3,q,k,t) 

Ditch Irrigation (q=3) 

Thread FSR(j,3,3,k,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

I.OOOE+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 

I.OOOE+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 

I.OOOE+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 

Plant/Soil Concentration Ratio, FSR(j,3,q,k,t) 

Overhead Irrigation (q=4) and Nonleafy Vegetables (k=l) 

Thread FSR(j,3,4,1,t) * SF(j,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

I.OOOE+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 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Ra-226+D 

Ra-226+D 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Ra-226+D 

Pb-210+D 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Plant/Soil Concentration Ratio, FSR(j,3,q,k,tl 

Overhead Irrigation (q=4) and Nonleafy Vegetables (k=l) 

Thread FSR(j,3,4,1,tl * SF(j,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

1.OOOE+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 

1.OOOE+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 

Plant/Soil Concentration Ratio, FSR(j,3,q,k,tl 

Overhead Irrigation (q=4) and Leafy Vegetables (k=2) 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

FSR(j,3,4,2,tl * SF(j,t) At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\OOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Meat/Fodder, Milk/Fodder, Fodder/Air and Fodder/Water Concentration Ratios 

FI (4,q): 68.0 kg/day FI(5,q) : 0.0 kg/day q=1,2,3,4 

<r5 FI (4,q): 50.0 

0.5 FI (4,q): 

Nuclide 

(i) 

Pb-210 

Ra-226 

FQR(i,4) 

d/kg 

8.0000E-04 

l.0000E-03 

L/day 

kg/day 

FI(5,q) : 0.0 

FI(5,q) : 

FQR(i,5) 

d/kg 

3.0000E-04 

l.OOOOE-03 

FAR(i,3,2,3) 

m**3/g 

2.8659E-Ol 

2.8659E-Ol 

L/day 

FWR(i,3,3,3) 

L/g 

O.OOOOE+OO 

O.OOOOE+OO 

FWR(i,3,4,3) 

L/g 

O.OOOOE+OO 

O.OOOOE+OO 

FI(p,q) are the fodder (q=1,2,3,4), livestock water (q=5) and soil (q=6) intake rates; 

FQR(i,p) are the transfer coefficients from contaminated fodder of livestock 

water to meat (p=4) or milk (p=5). FAR(i,3,2,3) are the fodder/air 

concentration ratios, and FWR(i,3,3,3) and FWR(i,3,4,3) are the fodder/ 

water concentration ratios for ditch and overhead irrigation, respectively. 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Fodder/Soil Concentration Ratios, QSR(i,p,q,t), for Meat and Milk Pathways 

Root Uptake (q=l) and Foliar Dust Deposition (q=2) 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Nuclide (i) 

Parent Product QSR(i,p,l) QSR(i,p,2) 

Pb-210+D Pb-210+D 1.0000E-02 5.7868E-06 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Pb-210+D 

4.0000E-02 5.7868E-06 

1.0000E-02 5.7868E-06 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Fodder/Soil Concentration Ratio, QSR(j,p,q,t) ,for Meat and Milk Pathways 

Ditch Irrigation (q=3) 

Thread QSR(j,p,3,t) * SF(j,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

Fodder/Soil Concentration Ratio, QSR(j,p,q,t) ,for Meat and Milk Pathways 

Overhead Irrigation (q=4) 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

QSR(j,p,4,t) * SF(j,t) At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Fodder/Soil Concentration Ratio, QSR(j,p,q,t) ,for Meat and Milk Pathways 

Livestock Water (q=S) 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

l.OOOE+OO 

QSR(j,p,5,t) * SF(j,t) At Time in Years 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Meat/Soil Concentration Ratios, FSR(i,4,q,t) 

Root Uptake (q=l) and Foliar Dust Deposition (q=2) 

Nuclide (i) 

Parent Product FSR(i,4,1) FSR(i,4,2) 

Pb-210+D Pb-210+D 2.7200E-04 3.1480E-07 

aa-226+D 

Ra-226+D 

Ra-226+D 

Pb-210+D 

1.3600E-03 3.9350E-07 

O.OOOOE+OO O.OOOOE+OO 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Meat/Soil Concentration Ratio, FSR(j,4,q,tj 

Ditch Irrigation (q=3) 

Thread FSR(j,4,3,t) * SF(j,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

l.OOOE+OO 

Meat/Soil Concentration Ratio, FSR(j,4,q,tj 

Overhead Irrigation (q=4) 

FSR(j,4,4,tJ * SF(j,t) At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Meat/Soil Concentration Ratio, FSR(j,4,q,t) 

Livestock Water (q=S) 

FSR(j,4,5,tJ * SF(j,t) At Time in Years 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\1 AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

'i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Parent 

(i) 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Milk/Soil Concentration Ratios, FSR(i,5,q,t) 

Root Uptake (q=l) and Foliar Dust Deposition (q=2) 

Nuclide (i) 

Parent Product FSR(i,5,1) FSR(i,5,2) 

Pb-210+D Pb-210+D O.OOOOE+OO O.OOOOE+OO 

aa-226+D 

Ra-226+D 

Ra-226+D 

Pb-210+D 

O.OOOOE+OO O.OOOOE+OO 

O.OOOOE+OO O.OOOOE+OO 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-2IO+D 

Product 

'j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Product 

(j) 

Pb-210+D 

Ra-226+D 

Pb-210+D 

Milk/Soil Concentration Ratio, FSR(j,5,q,tj 

Ditch Irrigation (q=3) 

Thread FSR(j,5,3,t) * SF(j,t) At Time in Years 

Fraction O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

1.OOOE+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 

1.OOOE+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 

1.OOOE+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 

Thread 

Fraction 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

Thread 

Fraction 

1.000E+OO 

1.000E+OO 

l.OOOE+OO 

Milk/Soil Concentration Ratio, FSR(j,5,q,tj 

Overhead Irrigation (q=4) 

FSR(j,5,4,t) * SF(j,t) At Time in Years 

O.OOOE+OO I.OOOE+OO 3.000E+OO I.OOOE+Ol 3.000E+Ol I.OOOE+02 3.000E+02 I.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Milk/Soil Concentration Ratio, FSR(j,5,q,t) 

Livestock Water (q=S) 

FSR(j,5,5,t) * SF(j,t) At Time in Years 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

O.OOOE+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 O.OOOE+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 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
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Detailed: RESRAD Default Parameters 

File C: \USERS\BOB\DOCUMENTS\l AUC RENO CREEK\RESRAD DATA\RENOCREEK22NOV.RAD 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-2l0+D 

~DSR (j) 

Dose/Source Ratios for Soil Ingestion Pathway (p=8) 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread DSR(j,B,t) At Time in Years (mrem/yr)/(pCi/g) 

Fraction O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

1.OOOE+OO 1.954E-01 1.879E-Ol 1.739E-Ol 1.323E-Ol 5.967E-02 2.619E-03 O.OOOE+OO O.OOOE+OO 

1.OOOE+OO 3.602E-02 3.575E-02 3.520E-02 3.329E-02 2.797E-02 1.083E-02 O.OOOE+OO O.OOOE+OO 

1.000E+OO 3.048E-03 B.959E-03 1.997E-02 5.105E-02 9.434E-02 5.699E-02 O.OOOE+OO O.OOOE+OO 

3.907E-02 4.47lE-02 5.517E-02 8.434E-02 1.223E-Ol 6.782E-02 O.OOOE+OO O.OOOE+OO 

The DSR inclUde$ contribution$ from a$$ociated (half-life S 180 daY$) daughter$. 

Parent 

(i) 

Pb-2l0+D 

Ra-226+D 

Ra-226+D 

DOS9 Conversion and Environmental Transport Factors for the Soil Ingestion Pathway (p=B) 

Product 

(j) 

Pb-2l0+D 

Ra-226+D 

Pb-210+D 

DCF (j, B) * ETF(j,B,t) At Time in Years (g/yr) 

O.OOOE+OO 1.OOOE+OO 3.000E+OO 1.OOOE+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.OOOE+03 

7.276E-03 2.738E+Ol 2.7l9E+Ol 2.683E+Ol 2.555E+Ol 2.l90E+Ol 9.l25E+OO O.OOOE+OO O.OOOE+OO 

1.321E-03 2.738E+Ol 2.7l9E+Ol 2.683E+Ol 2.555E+Ol 2.l90E+Ol 9.l25E+OO O.OOOE+OO O.OOOE+OO 

7.276E-03 2.738E+01 2.719E+01 2.6B3E+01 2.555E+Ol 2.190E+Ol 9.125E+OO O.OOOE+OO O.OOOE+OO 

* - The dose conversion factor units are mrern/pCi. 
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