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Executive Summary

Radiological contamination was identified in surface soil in the perimeter area of the
former HWMF (near Brookhaven Avenue) in 2005, referred to herein as the former
HWMF Ferimeter Area. Additional investigation identified radiological contamination
within an area of 1 8,750 # 1t ,l SO m2) north of Brookhaven Avenue, referred to herein as

the contiguous area, as well as in eleven discrete locations within wooded areas adjacent
to the northeastern, northwestern, and southeastern corners of the former HWMF
boundaries. The contamination is believed to be a result of historical operations
associated with the transfer of wastes to the former HWMF and historical stormwater
runoff from contaminated soils within the facility.

The cleanup of the former HWMF Perimeter Area was performed as a non-time-critical
removal action authorized by the Final Action Memorandum, Removal Action for
Contatninated Soil from tlte Former Hazardotts Waste Management Facility Peritneter
Area (June, 2009). The cleanup of this area used the same cleanup goals and
methodology required for radiologically contaminated soils in the Operable lJnit (OU) I
Record of Decision (ROD).

The soil cleanup objectives for radiological contamination were based on a dose, from
remaining concentrations of all radionuclides present, of less than or equal to i 5 millirem
per year (mrem/year) above background to a resident (non-farmer) after 50 years of
institutional control.

Soil remediation activities for the former HWMF Perimeter Area commenced in June,
2009 and were completed in November, 2009. The following summarizes the as-left
conditions at the former HWMF Perimeter Area and how they satisfy the recluirements of
the OU I ROD:

The average Cs-137 and Ra-226 concentrations within the contiguous area
following remediation are 4.38 picocurie per gram (pciig) and 0.65 pCilg,
respectively. Sr-90 concentrations were below laboratory detection limits (1.1
PCi/g). The as-left average concentrations are well below the site cleanup goals
(Cs-137:23 pCilg, Sr-90:15 pCilg and Ra-226:5pci/g). The maximum
concentrations for the contiguous area survey unit were as follows: 11.0 pCi/g Cs-
I37 , <l .l pC/g Sr-90 , and 0 .7 6 pCil gRa-226.

The as-left concentrations for discrete areas that were located outside of the
contiguous area but within the scope of this project were below the site cleanup
goals. The maximum concentrations for discrete areas were as follows: 15.10
pCi/g Cs-137, <l.l pCi/g Sr-90, and 0.593 Ra-226.

Chemical results for soil samples analyzed for mercury and lead also indicated
that residual soil concentrations for these contaminants are within the respective
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cleanup goals, i.e.,400 mglkg for lead and 1.84 mg/kg for mercury. Soil sample results

from the contiguous area and discrete areas ranged from 9.86 mg/kg to 13.0 mg/kg for
lead and were below laboratory detection limits for mercury.

The maximum projected dose to a resident (non-famer) after 50 years of institutional
controls is 5.6 millirem/yr. The maximum projected dose to an industrial worker with no

decay time is 3.1 millirem/yr. The results of the dose assessment are below the dose

objective of 15 millirem/yr and the New York State Department of Environmenlal
Conservation ALARA goal of 10 millirem/yr established in the Action Memorandum.

. Site restoration was completed at the former HWMF Perimeter Area in December 2009.

Restoration included backfilling with topsoil, re-grading, and reseeding the site with
Long island native grasses.

The planned scope for the former HV/MF Perimeter Area meets all of the completion
requirements specified in Off,rce of Solid 'Waste and Emergency Response (OSWER) Directive

9320.2-09-A-P, Closeout Procedures fo, National Priorities Lisr Sftes. Additional
contamination was identified outside the planned scope area and will be addressed separately.

Post remediation operation and maintenance activities at the former HWMF Perimeter Area will
be performed by BNL's Groundwater Protection (formerly Long Term Response Action) Group

to ensure that land uses remain protective of public health and the environment. These activities

will include institutional controls (land use controls, notifications and restrictions, work planning

controls such as digging permits, and government ownership). The topsoil cover, placed during

site restoration to bring the site back to original grades, will also be inspected for signs of
erosion.
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't.0 ¡NTROtlucTtoN

1"1 Furpose

The purpose of this completion report is to document remedial activities completed at the
former Hazardous Waste Management Facility (HWMF) Perimeter Area, Brookhaven
National Laboratory (BNL), performed with funding under the American Recovery and
Reinvestment Act (ARRA) and in accordance with Closeout Procedures at National
Priority List Sites, OSWER Directive 9320.2-09A-P (EPA, 2000a). Activities ínclude:

' The excavation of contaminated soil above site cleanup goals;
o The results of the final status survey (FSS) and sampling, including Oak Ridge

institute for Science and Education (ORISE) independent verification survey
(IVS) and sampling results;

" The post closure dose assessment in accordance with the Residual Radioactivity
Computer Code (RESRAD);

* The charactenzation and disposal of soil and debris at Energy Solutions Disposal
Facility of Clive, Utah; and

o Site restoration.

Remedial activities at the former IIWMF Perimeter Area were performed by BNL's
Environmental Restoration Projects (ERP), ERP seconded and task order subcontractors,
Brookhaven Science Associates (BSA) Radiological Control Division (RCD) and
Environmental Protection Division (EPD) personnel. Verif,rcation radiological surveys
and sampling were performed by the Oak Ridge Institute for Science and Education
(oRrsE).

Work was performed in accordance with the Operable Unit (OU) I Record of Decision
(ROD) and the Final Action Mentorandtnn, Retnoval Action for Contatninated Soil from
the Former Hazardous Waste Management Facility Perimeter Area (June,2009). The
final status survey (FSS) was performecl in accordance with the Former Haznrdous Waste
Management Facility Perimeter Area Field Sampling Plan (BNL, June 2009). This
remedial work is identifred throughout this document as the Former HWMF Perimeter
Area Project.

The scope of work for the Former HWMF Perimeter Area Project included the following:

Remove radiologically contaminated soils above prescribed cleanup goals as
identifred in "Investigation and Characterization of the Brookhaven Avenue Cs-
I37 Contamination" (BNL, 2007);
Package, transport, and dispose of radiologically and chemically contaminated
soils and debris at an off-site permitted facility;
Collect and analyze discrete area endpoint samples to ensure cleanup goals have
been achieved;

@
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o Ferform Final Status Survey;
c Ferform site restoration; and
o Prepare a dose assessment and a completion report.

'Í"2 Sife Description and Operational History

BNL site is located in Suffolk County, New York, and is comprised of approximately
5,320 acres. Approximately 1,650 acres are developed. The U.S. Army occupied the
BNL site, formerly Camp Upton, during World Wars I and II. Between the wars, the
Civilian Conservation Co¡ps operated the site. It was transferred to the Atomic Energy
Commission in 1947 , to the Energy Research and Development Administration in 1975,
and to the lJ.S. DOE in 1977. A map illustrating the location of the BNL site is
presented as Figure 1-1.

,aF

Area of detail: Lr-'nÉ lsland r

ûueen,c

Brookhaven National Laboratory

Ê,rooklyrr
Figure 1-1. Location of Brookhaven National Laboratory

The former HWMF, which comprises about 12 acres, is located in the southeastern
portion of the BNL site (Figure I-2). It was used from the 1940s to 1997 as the central
receiving facility for processing, limited treatment (neutralization), and storage of
radioactive waste, hazardous waste, and mixed waste generated at BNL. The former
HWMF operated as a Resource Conservation and Recovery Act (RCRA) permitted
facility from 1992 until it under-went RCRA closure in 1998. As a result of several spills
of hazardous and radioactive materials during operations at the former HWMF, the soils
became contaminated with levels of cesium-137 (Cs-I37), strontium-9O (Sr-90), mercury,
and lead. Remediation of the former HV/MF was completed in September, 2005, as

documented by Former Hazardous Waste Management Facility Soil Remediation
Closeout Report (Envirocon, September 2005).
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Figure 1-2 Former HWMF Location

In 2005, approximately two acres were segregated from the former HWMF and were
designated as the Waste Loading Area (WLA). The remediation of the WLA soils was

completed in 2008, as documented by High Flux Beatn Reactor Waste Loading Area
Area of Concern 3I Soil Remediation Completion Reporf, (BNL, June 2009). The WLA
has been designated as a staging area for loading bulk waste into railcars from the Former
HWMF, Building 811 and Brookhaven Graphite Research Reactor (BGRR) Projects.

Radiological contamination was identif,red in surface soil in the perimeter area of the

former HWMF (near Brookhaven Avenue) as the result of a radiological walkover survey
that was performed in 2005. The contamination is believed to be a result of historical
operations associated with the transfer of wastes to the former HWMF and historical
stormwater runoff from contaminated soils within the facility. Additional site
investigations relative to the former HV/MF Ferimeter Area (Investigation and
Chnracterization of the Brookhaven Aventrc Cs-137 Contatninatloiz, BNL, 2007), as well
as the extent of soil contamination and site cleanup criteria are discussed in subsequent
sections of this report.

'l.3 Regulatory and Enforcement History

In 1980, the BNL site was placed on New York State's Department of Environmental
Conservation (NYSDEC) list of Inactive Hazardous Waste Sites. On December 2I,
1989, the BNL site was included on the U.S. Environmental Protection Agency (EPA)
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National Priorities List because of soil and groundwater contamination that resulted from
BNL's past operations. Subsequently, the EPA, NYSDEC, and DOE entered into a
Federal Facilities Agreement (herein referred to as the Interagency Agreement; IIAG])
that became effective in May 1992 (Administrative Docket Number: II-CERCLA-FFA-
00201) to coordinate the cleanup.

The IAG identified AOCs that were grouped into OUs to be evaluated for response
actions. The IAG required a Remedial Investigation/Feasibility Study (RVFS) for OU I,
pursuant to 42 United States Code (USC) 9601 et. seq., to meet Comprehensive
Environmental Response, Compensation,and Liability Act (CERCLA) requirements. OU
I consists of areas of soil contamination at the BNL site where waste was historically
managed or disposed, including the former HWMF. The OUs and AOCs identified by
the IAG are discussed further in Sections I.6 and2.0.

Upon completion and review of the results of a Remedial Investigation (RI) and
Feasibility Study (FS) for OU I, the OU I Record of Decision (ROD) was signed in
August, 1999. The OU I ROD specified the excavation and off-site disposal of
radiologically and chemically contaminated soils.

The decision to complete the removal of radiologically contaminated soil from the former
HWMF Perimeter Area Project was documented by the Final Action Memorandum,
Removal Action for Contaminated Soil from the Former Hazardous I4/ctste Management
Facility Perimeter Area (June,2009). The memorandum specified that the residential
cleanup goals for radiologically contaminated soils in the OU I ROD be used for the
former HWMF Perimeter Area Project.

1.4 Sife fnvestigation

A radiological walkover survey performed in 2005 identified contamination the former
IIWMF Perimeter Area surface soils. Additional investigation and characterization of the
former IIWMF Perimeter Area was performed in 2007: Investigation and
Characterization of the Brookhc¿ven Avenue Cs-137 Contaminatioru (BNL, 2007). The
investigation identified Cs-137 contamination in the former HWMF Perimeter Area
surface soils, specifically in areas north./northeast and east of the former HWMF, as well
as to the west along Brookhaven Avenue. Surface soil (0-6") concentrations ranged
from near background to 43 pCilg in the contiguous area, while localized areas of
contamination, referred to herein as discrete areas, ranged from 2.8 pCilg to 322 pCilg.
Concentrations of Cs-137 were not detected above site cleanup criteria in deeper soil
sample intervals (t6"). The locations of Cs-137 identified within the former HWMF
Ferimeter Area are illustrated by Figure 1-3.
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Figure 1-3 Locations of Cs-137 contarnination detected during 2007 investigation at the
forrner IIWMF Perimeter Area
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1"5 Frevious Remedial Activities

Limited excavation of several areas within the former HWMF Perimeter Area with Cs-
137 concentrations exceeding cleanup goals was performed between August and
September, 2008. Discrete areas I, K, T, U, and W were remediated or partially
remediated.

'l "6 BNL 0perable Wnits

As part of rernedial efforts at BNL, 30 AOCs were identif,red and grouped into seven

OUs. The seven OlJs were subsequently reduced to six OUs as a result of combining OU
II and OU VIi. The former F{WMF was designated as AOC 1 within OU L In February
2009, AOC 31, comprising the HFBR complex and the WLA, was established.

This repori documents completion of the remedial action for the former HWMF
Perimeter Area, which is outside of the boundaries of both AOC 1 and AOC 31. As
described in Section 2.I, the cleanup goals established in the OU I ROD were used for
the Former HWMF Perimeter Area Project.

6
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2"0 OPERABLE I,"INIT BAGKGROUND

2.'l Sife G/ea nup Griteria

The radiological contaminants of concern for the former FIWMF Perimeter Area are the
same as those for OU I radiologically contaminated soils: Cs-I37,Ra-226, and Sr-90.
The cleanup goals for specific radionuclides were calculated using RESRAD, but a
residential scenario is considered for the former IIWMF Perimeter Area Project, while an
industrial scenario was used for the former HWMF and the WLA. The dose limit used
was i5 millirem per yeff (mrem/yr) above background (OSWER Directive 9200.4-1.,
EPA, 1997), residential land use with 50 years of institutional control by the DOE, and
industrial land use with no decay time (0 years). In addition, the NYSDEC cleanup
guideline of 10 mremlyr, from Technical Administrative Guidance Memorandum
(TAGM) 4003, was adopted as an ALARA goal. The primary radiological isotope
present at the site was Cs-137; its cleanup goal established in the OU I ROD rs 23 pCilg,
and this value was used for the former I{WMF Perimeter Area as documented in the
Action Memorandum (AM).

The potential for radiologically contaminated soil to impact groundwater was also
considered. A soil cleanup goal of 15 pCilg was calculated for Sr-90, based on its
potential to impact the grorindwater. The goal also protects both residential and industrial
uses. A cleanup goal of 5 pCi/g was selected for Radium-226 (Ra-226) based on DOE
Order 5400.5, Radiation Protection of the Environment and the Public.

The chemical contaminants of concem for the former I{WMF Ferimeter Area are the
same as those at the former HWMF: mercury and lead. The cleanup goal established for
mercury is 1.84 mg/kg, based on the EPA's soil screening level guidance (OSWER
Directive 9355.4-23) for protecting groundwater and residential use. A cleanup goal of
400 mg/kg for lead was also chosen based on the EPA's soil screening level guidance;
this level is protective of residential use. The cleanup goals for these chemical
contaminants were developed for the Former HWMF Soils Removal Project and applied
to the former IIWMF Perimeter Area as clocumented in the AM.

Radionuclides and chemical contaminants of concem for the former HWMF Ferimeter
Area are listed in Table 2-1.

7
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T able 2-1

R adionucl ides and C hemical C ontami nants of C oncer n in the F or mer H W M F

Perimeter Area

* The value of 9.6E+15 is listed for tritium in the RESRAD output; however, the value of 424 pCiig would
beusediftritiumisdetectedinsoils. Thevalueof424pCilgisbasedontheconservativeassumptionsofa
residential scenario and 0 yeals decay.

2"2 Ðesign Criteria

Technical specifications and design criteria for the former HWMF Penmeter Area Froject
were established in the Final Action Meruorandrun, Reruoval Action for Contatninated
Soil from the Former Hazardous Wc¿ste Management Facility Perimeter Area, Jlune 2009
and the Field Satnpling Plan for the Former Hazardous Waste Management Facility
Perimeter Area, August 2009.

The remedial design included:

u A plan and process for ensuring the total exposure from all radioisotopes does not
exceed 15 mrem/yr above background following the 5O-year period for
institutional conhol for the site;

o Methods to reduce waste volumes that require offsite disposal;
o Establishing a correlation of concentrations to counts per minute (cpm) to be used

in guiding excavation activities, and
o An approach for post-remediation sampling to confirm that cleanup goals have

been achieved.
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CDM 1996,Table 6.2

CDM 1996,Table 6.2-10

Source of Cleanup Goal
Value

oul RoD (BNL, 1999)

OUI ROD (BNL, 1999)

Source of Cleanup Goal
Value

ou I RoD (BNL,2009)
ou I RoD (BNL, 2009)

OU I ROD (BNL, 2009) arrd
DOE 5400.5

CDM 1996, Table 6.2-10

CDM 1996, Table 6.2-10
CDM 1996, Table 6.2-10

CDM 1999, Table 1-3

CDM 1996, Table 6.2

1.84

400

1,100

11

9

65

40

39

Soil Cleanup Level (me/ke)

Cleanup Value
(pCi/e)

23

15

5

9.6 E+l5+

Am-24I

Chemical
Contamin¿nt

Mercury
Lead

Cs-137

Sr-90

Ra-226

H-3
Co-60
u-235
u-238
Pu-238

Pu-2391,Pt-240

R.adionuclides of
Concern
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2"3 ÇommunityRelationsActivities

2"3"1 BNL Gommunity Relations
The BNL Community Involvement Plan was published Apnl 15, 1999. It is
supplemented by project-specific plans. In the case of the HFBR, a Communications Plan
for the Regulatory Decision-Making Process for Decommissioning the High Flux Beam
Reactor was developed. In accordance with these two plans and CERCLA Sections 113

(kX2XBXi-v) and 1I7, the Community Relations Program focuses on informing and

involving the public in the decision-making process to ensure that the views of the
internal and extemal stakeholder comrnunities are considered. A variety of activities are

used to provide information and to seek public participation, inclucling distribution of
materials to a stakeholders' mailing list; holding community meetings, information
sessions, tours, and workshops; and preparing and distributing fact sheets. The
Administrative Record, which documents the basis for removal and remedial actions, was
established and is maintained at the libraries listed below:

Brookhaven National Laboratory
Research Library
Bldg.477Ã
Upton, NY 11973

631-344-3483 or 63 1-3 44-3489

Stony Brook lJniversity
Melville Library
Special Collections and University Archives
Room E-2320
Stony Brook, NY 11794
Phone: (631) 632-7Í19

U.S. EPA - R.egion II
Records Room
290 Broadway, 18th Floor
New York, New York 10007
212-637-4308

2"3.2 Community lnvolvement
After radiological contamination was identified in the Former HWMF Perimeter Area
soils, the BNL Community Advisory Council (CAC) was briefed on February 9,2006
The cleanup of the soils using ARRA funds was discussed with the CAC on April 15,

2009 andNovember 72, 2009.

The cleanup of the soils was performed using the OU I cleanup goals and methodology as

specified inthe Final Action Memorcmdtun, Removal Actionfor Contaminated Soilf'om
the Former Hazardous Waste Management Facility Peritneter Area.
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3.0 GONSTRUCTIONACTIVITIES

A1l pre-construction tasks were completed prior to beginning cleanup activities, including
equipment mobilization, radiological walkover surveys, site inspections, excavation area
mark-outs, silt fence installation, and securing the general work area.

As noted in Section 1.2, radiological contamination identified in surface soil in the
former IIWMF Perimeter Area is believed to be a result of historical operations
associated with the transfer of wastes to the former HWMF and historical runoff from
contaminated soils within the facility. The objective of the former HWMF Ferimeter
Area Project was to safely charactenze, remediate, and dispose of radiologically and
chemically contaminated soil in accordance with the AM, as well as the project specific
plans. Following the soil excavation activities, a final status survey (FSS), endpoint
sampling, and a dose assessment were performed by BNL ERP. The FSS and endpoint
sampling were independently verified by ORISE. This work is further discussed in
Section 3.2. The FSS was completed using the Multi-Agency Radiological Sm'vey and
S it e I nv e s t i gat i o n M anu a I (A,fA RS S I M guidelines.

A Job Risk Assessment (JRA), Radiological Work Permit (RV/P), and project specific
work procedures were developed to address hazards and work steps associated with the
Former HWMF Perimeter Area Project. The information presented in the project plans
was reviewed by the site workers prior to initiating the project work activities. Copies of
project plans were available onsite at all times for site workers to thoroughly review.

The Former Hazardous Waste Management Facility Peritneter Area Field Satnpling Plan
(BNL, June 2009) was prepared and detailed the data quality objectives (DQOs) and
quality assurance (QA) requirements for the FSS. The FSP also presented the
radiological survey level (21,500 cpm with unshielded sodium iodide detector) to be used
in guiding the excavation and in determining when the excavation was completed.

10
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Photograph L - Pre-Excavation Conditions at the former HWMF Perimeter Area

A pre-excavation radiological walkover survey of the former HWMF Perimeter Area was
performed in June, 2009. It indicated that radiological contamination was present within
a contiguous area north of Brookhaven Avenue where gamma survey results were greater
than 21,500 counts per minute (cpm), as shown in Figure 3-1.

The contiguous area was considered for a Final Status Survey (FSS). The contiguous
area of Cs-137 contaminated soils is approximately 18,750 ftz çI,750 m2). h accordance
with the MARSSIM guidelines for survey unit (SU) classification and size, this was
designated as one SIJ, a physical area of structure or land area of specif,red size and shape
for which a separate decision will be made on whether or not cleanup goals are met.
Soils contaminated above cleanup goals were designated as Class 1 survey units. The
maximum suggested area for Class 1 soil area survey units is 2,000 m2.
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ln addition to the contiguous aÍea, a pre-excavation survey was performed at eleven
isolated areas identified during 2007 characterization activities. These isolated areas,

referred to herein as discrete areas, were detected in the wooded areas adjacent to the
northeastem, northwestern, and southeastern corners of the former HWMF boundaries.
The eleven discrete areas were designated I through P, T, U and W, as shown in Figure 3-
2. Based upon the pre-excavation walkover survey several of the areas (K, T, and U),
which were previously remediated, did not recluire additional excavation.

As discussed further in Section 3.1, additional areas of elevated radioactivity were
detected during pre-remediation radiological surveys adjacent to the eleven discrete

areas. These additional areas of elevated radioactivity were not remediated since they
were considered to be outsicle of the scope of the ARRA-funded former HWMF
Perimeter Area Project. Furthermore, the presence of these areas of elevated

radioactivity precluded the completion of a FSS in the vicinity of the eleven discrete

areas. Instead, each discrete area within the scope of the Former HWMF Perimeter Area
Project was addressed separately during surveying, sampling and soil remediation.

Additional charactenzalion activities for the areas identified adjacent to the forrner

HWMF Perimeter Area Project are being performed by BNL EPD. These

characterization activities will be reported during weekly IAG teleconferences, as

necessary.
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3"1 So¡T Ëxcavatian

Prior to the start of excavation activities, clearing, grubbing and size reduction of
vegetation was performed in the contiguous area and in the vicinity of the discrete areas
where concentrations greater than 21,500 cpm were detected during pre-excavation
radiological surveys. This material was stockpiled, chipped to reduce volume,
charactertzed and shipped via truck in intermodal containèrs to Energy Solutions
Disposal Facility of Clive, Utah as detailed in Section 3.3. Vegetation characterization
results are included with waste verification results in Appendix F.

Upon completion of the clearing and grubbing, the survey unit boundaries for the

contiguous area and the discrete areas were marked. Contaminated soil was excavated in
six-inch lifts. In process field screening was performed using a Sodium Iodide (NaI)
gamma scintillation detector after each lift to determine if additional excavation was
required. Soil was removed with an excavator with an attached cutting eclge and placed
into an onsite soil stocþile or direct loaded into a staged Lift Liner. The Lift Liners were
then sealed and loaded into railcars for shipment and final disposal at Energy Solutions
Disposal Facility of Clive, Utah, as described further in Section 3.3.

Cs-137 was the primary radiological contaminant driving the remediation of the site. As
a result, gamma count rates using field instruments (NaI gamma scintillation detectors)

were used to identify areas requiring excavation to meet the site cleanup goals. In
accordance with the Field Sampling Plan for the Former Hazardous Waste Management
Facility Perimeter Area (BNL, August 2009), an excavation action level of 21,500 cpm
for the unshielded NaI gamma scintillation detector was established as the criterion for
determining when excavations were complete. This criterion was determined using a
correlation between data from NaI gamma scintillation detector surveys, onsite In-situ
Object Counting System (ISOCS) analyses, and offsite gam.ma spectroscopy analyses at

GEL Laboratories, LLC of Charleston, South Carolina. Correlation curves and the

associated data used in establishing the excavation action level are presented and further
discussed in Appendix B of the Field Sampling Plan for the Forruer Hazardous Waste

Management Facility Perimeter Area (BNL, August 2009).

Although mercury and lead were also considered contaminants of concern, radiological
surveys determined the excavation depth and endpoint samples were collected to ensure

cleanup goals were met for chemical contaminants. Additional excavating was not
necessary to meet the site cleanup criteria for mercury and lead, as discussed in Section
3.2.2.
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Photograph 2 - Soil removal at the former H\ilMF Perimeter Area.

3.1.1 Contigr,rous Area Excavation
The 18,750 # çt,lSO m2) contiguous area of contamination was characterized ancl

excavated as a single Class 1 SU. Once in-process field screenings with NaI gamma

scintillation detectors indicated that site cleanup criteria were met (<21,500 cpm),
preliminary soil samples were collected and analyzed using an on-site ISOCS to confirm
the field screening results. Approximately 50 soils samples were collected from the

contiguous area and analyzed before beginning the FSS. None of the soil samples

collected from the excavation exceeded 23 pCilg. The FSS was performed, as discussed

in Section 3.2, upon completing the removal of soil above site cleanup criteria. A map

showing the final excavation depths within the Class 1 SU is presented as Figure 3-3.
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Figure 3-3 - Final Excavation Depths within ttre Contiguous Area
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3"1.2 Discrete ¡\rea Excavation and Sampling
Eight discrete areas (I, J, L through P, and W) were remediated outside of the contiguous
area (discrete areas K, T, and U were remediated 1n 2007 and did not require additional
excavation). The discrete areas were located near the northeastern, northwestern, and
southeastern corners of the former HWMF boundaries. As previously discussed,
additional discrete areas that were considered to be outside of the scope of the former
HWMF Perimeter Area Project were detected in the vicinity of discrete areas I through P

during pre-remediation radiological surveys. The presence of these additional discrete
areas precluded the completion of a FSS for these areas. lnstead, the eleven discrete
areas within the scope of the former IIWMF Perimeter Area Project were treated
separately during surveying, sampling and soil remediation. At each location,
contaminated soil was removed until field screenings with NaI gamma scintillation
detectors indicated that the remaining soil was below the excavation action level (21,500
cpm) Endpoint soil samples were collected at each location and analyzecl for the
radionuclides of concem to confirm that the site cleanup criteria were met (including
discrete areas K, T, and U). In addition, a composite sample consisting of an aliquot
from each of the eleven discrete areas was analyzed for mercury and lead. The eleven
discrete area endpoint sample locations are illustrated below by Figure 3-4.

Discrete area endpoint samples were analyzed at an offsite laboratory to conf,rrm that the

site cleanup criteria were met. Results for the eleven endpoint samples were below the

cleanup cntena for the radionuclides of concern. The maximum concentrations for
discrete areas were as follows: 15.10 pCi/g Cs-137, <1.1 pCi/g Sr-90, and 0.593 Ra-226.

Chemical results for the composite sample analyzed for mercury and lead also indicated
that residual soil concentrations for these contaminants at the eleven discrete areas are

within their respective cleanup goals. The composite soil sample results were 0.0222

mg/kg for mercury and9.22 mg/kg for lead.

Radiological and chemical results for the discrete area endpoint samples are summarized
in Appendix A.
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Figure 3-4 - Discrete Area Endpoint Soil Sample Locations
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3"2 FinaiSúafus Suwey and Sampling

As indicated in Section 3.1, excavation of radiologically contaminated soils was
controlled by conducting excavation surveys with gamma scintillation detectors. Gamma
count rates were used to determine when the excavations were complete in each area.
During excavation activities, walkover surveys were performed and soil samples were
collected and analyzed for Cs-137 using the onsite ISOCS unit. Following completion of
the excavation surveys, a FSS was performed as specified in Section3.2.I.

As discussed in Section 2.L, the primary radionuclides of concem, based on exposure
potential, were Sr-90, Cs-137 and Ra-226. Other radionuclides of concern that were
monitored include Am-247, Pu-238, Pu-2391240, U-235, U-238, Co-60 and tritium.
These additional radionuclides were present in the former TIWMF prior to remediation,
so it is possible that they would be present in the former IIWMF Perimeter Area.
Several samples were also collected for analysis of mercury and lead, which were
previously detected within the former HWMF but not anticipated in the former HWMF
Perimeter Area.

3"2"1 Final Status Survey Design
The area to the north of Brookhaven Ave. was desígnated as the contiguous area of
contamination. One Class 1 survey unit is established for this contiguous area. The
suggested maximum size area for a Class I survey unit is 2000 m2 for soil areas. The
contiguous area is approximately 1750 m2, and is considered a single survey unit for the
FSS

A two-step approach to cleanup confirmation for radiological soil contamination was
followed using MARSSIM for the former HWMF Perimeter Area Project. The first step

consisted of a GPS-based gamma scintillation walkover suñ/ey of the contiguous area.

Gamma walkover surveys were conducted using unshielded two-inch-by-two-inch NaI
detectors in conjunction with a Ludlum Model 2227 scalerlratemeter and a PRO XR
Satellite Receiver Trimble model TSCe Data Logger (Trimble Unit). The second step

involved the collection of 18 soil samples, in accordance with BNL EM standard
operating procedures (SOP) for ofßite analysis to verify that residual radiological
contamination levels were sufficiently low to meet the cleanup goals establishecl for the
site.

In addition, one composite soil sample and one grab sample was collected from the
contiguous area. The samples were analyzed for mercury and lead to ensure site cleanup
goals for these compounds were met.

The final dimension of the contiguous area Class 1 SU and the associated FSS soii
sample locations are illustrated below by Figure 3-5.

20



Completion Report - Former HWMF Perimeter Soils Area, December 2009

Figure3-5-FormerHWMFPerimeterSoilsAreaFSSSurveyUnitSoilSampleLocations
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3"2"2 Final Status Suruey and Sampling Results

The results of the final status radiological walkover survey exhibit count rates below
21,500 cpm for all areas within the contiguous area of the former HWMF Perimeter Area,
as shown in Figure 3-6. Figure 3-6 also shows the post-excavation walkover survey
results for discrete areas outside of the contiguous area, which were remediated as

described in Section 3.1.2. As specif,red in Appendix B of the Field Sumpling Planfor
the Former Hazardous Waste Manageruent Facility Perimeter Area (BNL, August 2009),
the 21,500 cpm count rate was determined to approximate a Cs-13'/ concentration of 15

pCi/g in soil, or two-thirds of the cleanup goal for Cs-137 in soil when using the
unshielded NaI gamma scintillation detector. Radiological walkover surveys indicated
that about 80-90% of the area was less than 15,000 cpm, and about 10-20o/o of the area
ranged up to 21,500 cpm. In addition, individual one-minute fixed count measurements
were taken with the NaI probe at each of the 18 BNL sample points. The results ranged
from 8,552 to 17,201 cpm. Radiological survey forms for gamma walkover and f,rxed
point readings are provided in Appendix A.
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BNL selected 18 soil sample locations based on a random staft location. All the soil
samples were below the site cleanup goals for Cs-I37, Sr-90 and Ra-226,23 pCt/g,15
pCi/g and 5 pCi/g, respectively. A summary of the soil sample results are provided
below in Table 3.1.

Table3-1 Summaryof Former HWMF Perimeter SoilsArea Soil SampleResultsfor
R adionuclides

Chemical results for soil samples analyzed for mercury and lead also indicated that

residual soil concentrations for these contaminants are within their respective cleanup

goals, i.e., 400 mg/kg for lead and 1.84 mg/kg for mercury. Lead results ranged from
9.86 to 13.0 mg/kg and mercury results ranged from 0.02 to 0.03 mglkg. The mercury

results were detectable but beiow the reporting level of 0.2 mg/kg.

R.adiological and chemical results for offsite laboratory soil sample analysis are provided
in Appendix A.

3.2.3 Sign Test and Elevated Measurernent Comparison
Since no samples exceeded the cleanup criteria, the survey unit does not require testing

with the sign test or the elevated measurement comparison. The sign test checks whether

a sufficient number of sample locations are less than the cleanup criteria. Although the

sign test was not required, it was performed, and Table 3-2 presents the sign test results

along with survey data for the 18 points and provides the individual readings for each of
the radionuclides of concem.

5

0.6s

0.76

F.¿-226 (pCi/e)Sr-90 (pCi/g)

15

1.1 (detection level on
composite sample)

1.1

Cs-137 (pCi/E)

23

4.38

I 1.0

Cleanup Goal

Average

Maximum

1/t



+

+

+

18

+

+

+

+

+

+

+

Sign

+

+

+

+

+

+

+

+

0.63

0.68

0.48

#of
positives

0.73

0.7s

0.71

0.10

0.68

0.41

0.s6

0.'74

0.44

0.34

0.69

Q.42

0.'75

0.58

0.63

DCGI.
(1.0) - Sunr

0.39

0.30

0.32

0.59

0.31

0.32

0.52

0.25

0.42

0.3'7

0.27

0.2s

0.29

Ratios
including Sr-

90

0.44

0.26

0.56

0.66

0.31

0.s8

0.14

0.13

0.14

0.13

0.12

0.13

0.14

0.13

0.1 1

0. l5

0.12

0.10

0. l4

0. 13

0. l0

0. 15

Fraction of
Limit for Ra-

226

0. 13

0.13

0.14

0.63

0.'72

0.65

0.'t6

0.70

0.64

0.62

0.63

0.69

0.71

0,s4

0.'t3

0.62

0.50

0.69

0.65

0.52

Ra-226
(pCi/e)

0.66

0.63

0.39

0. 16

0.12

0.30

0.19

0. 17

0. 10

0.02

0.08

0.10

0. 13

Fraction of
Limit for
Cs-137

0.23

0.06

0.3s

0.48

0.09

0.38

0.07

0.2\

6.9r

4.38

1 .85

2.30

2.89

9.02

3.57

2.61

2.0s

('i. /J

t.69

4.72

3.91

222

0.52

Cs-137
(pCi/e)

5.34

1.43

8.03

1 r.00

SU-16

SU-17

SU-18

Average

SU.11

SU-I2

SU-13

SU-14

SU-15

SU-2

SU-3

SU-4

SU-5

SU-6

SU-7

SU-8

SU-9

SU-10

[-ocation
(BNL Sample

No)

SU.1

Completion Report - Former HWMF Perimeter Soils Area, December 2009

Table 3-2 Soil Sample R esults and Sign Test Statistic

The sign test is not necessary if no samples exceed the ratio of 1 .0. However, it is shown here for completeness.

From Table I.3 of MARSSIM, for 18 sample points and alpha: 0.05, at least 12 values of the sign test must be

positive. Since there are 18 positive values, this SU would pass the sign test based on this data.
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Note that ka-226 background on BNL property had previously been established at
approximately 0.56 pCi/g (CDM, 1996), and previous work on the former HWMF
indicated an average of 0.49 pCi/g (Envirocon, 2005). Therefore, the average Ra-226
value of 0.65 pCi/g from the 'WLA is close to background levels. For determination of
acceptable levels of cleanup, the value of 0.65 pCi/g was used as a conservative measure,
with no subtraction of background Ra-226 in the soil. However, when performing the
post-remediation dose assessment using RESRAD, background is subtracted to obtain a
more accurate result.

3"2"4 Fost Rennediation Dose Assessment
A dose assessment was conducted to evaluate radiological dose impacts from residual
radioactive materials remaining following the completion of the former HWMF
Perimeter Area Project. The dose assessment for the soil excavation areas was conducted

using RESRAD, Version 6.4 (ANL, 2001). The average concentration for each

radionuclide was used as input to the model in order to determine the projected dose. As
described in section 3.2.2, the Ra-226 concentrations were close to background
concentrations (0.65 pCilg average, compared to 0.56 pCilg background). The RESRAD
model was run with no background subtract Ra-226 : 0.65 pCilg) and with fulI
background subtract (Ra-226: 0.65 - 0.56 : 0.09 pci/g).

Two potential radiological dose scenarios were evaluated following remediation. The

first assessment considered the radiation dose to a hlpothetical future resident (non-

farmer) assuming 50 years of institutional control. The seconcl assessment considers the

radiation dose to a current industrial worker (no decay). The parameters and pathways

used in the dose assessment for the former HV/MF Perimeter Area were used for this

dose assessment, and the RESRAD summary reports are included as Appendix B.

The results of the dose assessment are shown in Table 3-3 below. The maximum
projected dose to a resident Year 50 (5.6 mlemiyear) at the former HWMF Perimeter

Area would be below the dose objective (non-farmer) of 15 mrem./year. For an industrial
worker with no decay time, the maximum projected dose to a industrial worker at Year 0
(3.1 mrem/year) is also less than 15 mrem/year. The results also indicate that the

NYSDEC TAGM 4003 guideline of 10 mrem/1r would also be met under each of the two

scenarios descnbed above. If background was not subtracted for Ra-226 (use 0.65 pCi/g
without background subtracted), then the residential and industrial doses would be 14.7

and 4.4 mrem./yr, respectively.

Table 3-3 Summary of Post-R emediation Dose Assessment R esults

Industrial Worker
at 0 years (rnrem/vr)

3"1

Resident at 50

vears (nnrem/yr)

5.6Dose
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3"2"5 Final Status Sunvey Gonclusions

As indicated above, results of the FSS and sampling following the completion of the
remediation of the contiguous portion of the former HWMF Perimeter Area demonstrate
conformance to the site cleanup goals established for the project.

3.2"6 Final Status Survey lndependent Verificat;on

The Independent Verification Survey (IVS) was conducted by an ORISE survey team.

The ORISE suruey team conducted surveying and sampling during a visit in October
2009.

ORiSE performed a gamma walkover survey, which was used, in par1, to specify
judgmental sample locations for soil analysis. Six randomly selected locations and three
judgmental locations were used to collect soil samples in the contiguous area. Of the

random locations, one sample indicated that the sum of the ratios to the limit exceeded

1.0 (result was 1.03). Two of the three judgmental samples indicated Cs-137 results

above the cleanup goals, and they are discussed in the ORISE Verification Report
(oRrsE,2009).

With additional data available in the sur-vey unit, statistical tests were performed on the
combination of BNL and ORISE samples to determine if the combined sample

population would meet the cleanup criteria.

Using the total 24 sample points (18 BNL plus 6 ORISE), the MARSSIM Table I.3 is
used to determine the number of acceptable values. ln the sign test method, a sample

point that has a positive value is below the cleanup criteria. From Table I.3 of
MARSSIM, for 24 sample points and alpha : 0.05, at least 16 values of the sign test must

be positive. Since there are 23 positive values, this survey unit passes the sign test.

The one sample location that exceeded the sum of the fractions limit is considered in the

Elevated Measurement Comparison (EMC). As described in the Field Sample Plan, Area
Factors have been developèd for various sized areas down to 1 m2. The area of
contamination was small, and the Area Factor (AF) for 1 m2 is applicable (AF : 9.6). The
results of this test indicate a sum of the fractions of 0.49. This is less than 1.0, and the

survey unit would pass the Elevated Measurement Companson.

Although the th¡ee judgmental samples do not need to be included in the sign test or the

EMC, the survey unit would still pass both statistical tests if the data was included.

RESRAD was re-run with the ORISE data included to see if the results of the dose

assessment would be beiow the dose objective for the residential and industrial worker
scenarios. Note that the 6 random plus 3 judgmental locations in the contiguous survey
unit were included in the soil average to add a level of conservatism. Results are

summarized in Table 3-4.
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T able 3-4 Summary of Post-R emedíation Dose Assessment R esults with O R I SE Data
I ncl uded

Industrial Worker
at 0 years (mrem/vr)

5"5

R.esident at 50
vears (mrem/vr)

nnI)ose

The two areas within the contiguous area and three additional areas of Cs-137
concentrations above fhe 23 pClg cleanup goal adjacent to discrete areas T and W
identified by ORISE, were subsecluently remediated by hand excavation in October 2009.
Fost-excavation radiological survey and end-point sampling results from these five areas

are documented on radiological survey forms included in Appendix A.

The results of the IVS are documented in Independent Verification Survey Report for tlte

Former HWMF Perimeter Soils Area, Brookhaven National Laboratory, (Jpton, New
Ioú (ORISE, October, 2009), provided in Appendix C.

3"3 Wastefl/Íanagement

3.3.1 Waste Characterization and l'{andling
Tlre waste management strategy, waste charactenzation, packaging, handling, and storage
were performed in accordance with the Waste Management Plan for Removal of
Radioactive Soil and Debris from the Former HWMF Perimeter Area Remediation
Project (BNL, April, 2009).

Excavated soil contaminated above cleanup goals was placed in Lift Liners and loaded

into railcars for shipment to Energy Solutions Disposal Facility of Clive, Utah for final
disposal. Wood from the former HWMF Perimeter Area, as well as constructions debris

and plastic used during remedial activities, were size reduced and placed into intermodal
containers for shipment via truck, or sealed in Lift Liners and loaded into railcars for
shipment and final disposal at Energy Solutions Disposal Facility of Clive, lJtah.
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¡

t

Fhotograph 3 - Loading Lift Liner containing contaminated soil into railcar at the WLA.

Waste verification sampling for soil and debris disposal was performed, in accordance

with the Waste Management Plan for Removal of Radioactive Soil and Debris from tlte
Former HWTIF Perimeter Arect Retnediation Project (BNL, April, 2009). Three waste

verification samples were collected for the five railcars and three intermodal containers

that were shipped (total of 307 CY of waste soil and debris). Samples were analyzed for
comparison to Energy Solution's Waste Acceptance Criteria (WAC), which includes
complete TCLP, gamma spectroscopy, Strontium-90 analysis, alpha spectroscopy, gross

beta, PCBs/Pesticides, and physical parameters (pH, Reactivity, flashpoint). Waste
verification samples were collected by ERP personnel and analyzed by GEL
Laboratories, LLC of Charleston, South Carolina. According to these sample results, the

soil and debris shipped met the Energy Solutions V/AC. Waste verification results were
submitted to BNL's Waste Management Division. Waste verification data is included in
Appendix D.

3"3"2 Waste Shipnnent and Disposal
MHF Services provided railcars for transportation of the waste soil and debris to Energy
Solutions Disposal Facility of Clive, Utah. After the railcars arrived on site, they were

inspected and released for loading. The bottom of the inside of each railcar was covered
with a geotextile liner prior to the placement of the loaded and sealed Lift Liners.
Approximately 60-90 tons of waste was placed into each rail car and approximately
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11,500 to i2,500 pounds of waste was placed into each intermodal container. The
weights of the soil and debris were determined utilizing a scale on the crane used to hoist
Lift Liners into the railcars. Either a hard or soft tarp cover was secured over each railcar
prior to shipment.

Waste loading and shipping was initiated on June 23, 2009 and was completed on
September 12, 2009. A total of five railcars and three intermodal containers were loaded
and transported to Energy Solutions Disposal Facility of Clive, Utah for final disposal,
which equates to approximately 427 tons (307 CY) of soil and debris. All waste shipped
as part of the former HWMF Perimeter Area Soil Removal Project was accepted by
Energy Solutions. Waste soil and debrís shipments are summarized in a table included in
Appendix E.

3.3.3 Follution Frevention and Waste Mininnization Oppontunities
Waste minimization and pollution prevention methods employed during remedial
activities at the FH'V/MF include:

o Operating equipment outside of the controlled areas as much as possible to
minimize contact with contaminated areas;

o Excavation in as small a lift as possible to minimize excavation of soil below
cleanup goals;

e Constructing run-on berms around excavations to prevent the spread of surface
contamination;

" Size reducing waste to meet the Energy Solutions WAC; ancl

' Judicious use of consumabies (PPE).
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3"4 Srúe Restoration

Site restoration of the former HWMF Perimeter Area included backfilling and re-grading
of the contiguous area with topsoil, to bring the site back to its original grade, from
BNL's composting operations, which contains material that had been tested to ensure

compliance with NYSDEC guidelines. The eontiguous area was reseeded with native
Long Island grasses. Site restoration activities were completed in December 2009.
Future site controls are discussed in Section 7.0.
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4.T CHRONOLOGY OF EVENTS

The following table lists a chronology of the main remedial events and the associated
plans/reports for the former HWMF Perimeter Area:

Table 4-1
Chronology of R.emedial Events for the Forrner I{WMF'

Excavated contaminated soil above cleanup goals at the former
HWMF Perimeter Area
Performed FSS and IVS of former HWMF Perimeter Alea,
completed waste shipments
Remediate five areas identified by ORISE
Site restoration of the former HWMF Perimeter Area

Rernedial Event or Document
Radiological contamination identified in areas surounding the former
HWMF
Issued report Investigation and Charocterization of tlte Brookhaven
Avenue Cs-3 I 7 Contcunination
Issuecl final Action Metnorandrtm, Removal Action for Contatninated
Soil from the Former Hazardous lï/aste Management Facility
Perimeter Arect

October 2009
October -
December 2009

Date
October 2005

November 2007

June 2009

June-August
2009
August-
September 2009
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5.0 PËRFORMANGE STANDARDS AND
CONSTRIJçTION QUALITY CONTROI-

As discussed in Section 3.2.2, the concentrations for Cs-137, Sr-90, andRa-226 in soil
were below the cleanup goals of 23 pClg, 15 pCi/g and 5 pCilg, respectively. The
calculated radiological doses from all radioisotopes weÍe also below the levels stipulated
in the AM. ln addition, concentrations of mercury and lead in soil were below the
cleanup goals of 1.84 mg/kg and 400 mglkg, respectively.

Physical and radiological inspections were conducted orr both incoming and outgoing
railcars. Inspections were also conducted on stormwater control measures as well as

excavation operations. Excavation monitoring and field sampling procedures were also
reviewed periodically.

Quality control/cluality assurance (QA/QC) samples were collected in accordance with
Field Sampling Plan for tlte Former Hazardous Waste Managetnent Facility Perimeter
Area (BNL, August 2009). Fielcl cluplicates were collected at a frecluency of one per
twenty soil samples and analyzed for the radiological and chemical contaminants of
concern. QA/QC results are summarized provided in Appendix A.
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6.T F!NAL INSPECTION ANE CERTIFICATIONS

As described in Section 3.2., the IVS was performed by ORISE upon the completion of
FSS performed by ERP. Based on the results of the FSS, an evaluation of the dose from
the remaining activity was performed using RESRAD, ancl results were within the design
criteria described in Section 2.2.

There was strict adherence to industrial safety and radiological safety precautions during
the remediation. Work was performed under written and approved procedures, and any
potentially hazardous steps were highlighted in the procedure to ensure understanding
and compliance. A Job Risk Analysis was performed and approved for the remediation
work. Radiological safety was accomplished by the presence of Radiation Control
Technicians and performance of all work under a Radiological Work Permit.

6.1 lndustrial l-{ygieneOversight

IH oversight was conducted by ERP personnel in accordance with ERP procedures. The
JRA identified hazards associated with each of the tasks identified and specified the
required controls for each hazard. A designated Site Health and Safety Officer was
onsite during cleanup activities to ensure controls were in place as specified in the JRA,
including the use of safety equipment and safe work practices.

6"2 RadialogícafMonitorinE

Radiological monitoring was conducted by BNL Radiological Control Technicrans
(RCTs) during cleanup activities. Radiological monitoring included general area aír
sample collection. General area air samples were collected with Science Application
International Corporation (SAIC) low volume air samplers positioned downwincl of
cleanup activities and at the soil and debns dumping/railcar loading area. General area

air sample results were used to track derived air concentration-hour (DAC-Hr) exposures.
All general area air sample results were below 0.5 DAC.

Thermoluminescent dosimeters (TLD) were worn by each individual entering the work
zone. No worker received a measurable dose by TLD while working on the Former
FIWMF Perimeter Area Project.

Workers entering the work zone were also required to have an annual whole body count
prior to starting work on the project. In addition workers were required to complete a

whole body monitoring using a PCM-18 or equivalent hand held instrument each time
they exited the site, in accordance with BNL Radiological Control Manual requirements.

In addition to personal and general area monitoring, equipment used during cleanup
activities was monitored for radiological contamination. All equipment that was released
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from the work zone was surveyed in accordance with FS-SOP-1005, Radiological
Surteys ReqtLired For Release of Moterials from Areas Controllecl For Radíological
Purposes (BNL, November 2007).
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7 "T OPERATION AND IVIAINTENANCE ACTIVITES

Land use and institutional control information for the former HWMF Perimeter Area will
be included ìn a BNL Factsheet: Former HazardotLs Waste Managemettt Faciliry
Perimeter Area. In addition, the BNL LUCMP will be revised to inclucle the former
HWMF Perimeter Area.

Post remediation operation and maintenance activities at the former IIWMF Ferimeter
Area will be similar to those detailed in the Operable Unit I Soils and OpercLble Unit V
Long-Term Monitoring and Maintenance Plan (BNL, May 2006) to ensure that land uses
remain protective of public health and the environment. These activities will include
institutional controls (lancl use controls, notifications and restrictions, work planning
controls such as digging permits, and govemment ownership).

BNL's Groundwater Protection Group will perform operation and maintenance activities,
in addition to maintaining institutional controls. This group will ensure that the controls
listed above are in place. The DOE will ensure enforcement of all institutional controls.
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E"O SUM|INARY OF PROJECT GOSTS

The remediation of soils at thç former HWMF Perimeter Area cost approximately
$950,000 to complete. The original estimate cost for former }IWMF Perimeter Area
remediation was $ 1,062,000.

The clean-up costs of the former IIWMF Perimeter Area included the following details

Engineering and planning $ 150,000

Remediation&Restoration $ 550,000

Waste Transportation & Disposal $ 250,000

Total Cost $ 950,000

Costs associated with the charactenzation and initial remediation of former HWMF
Perimeter Area soils is approximately $i00,000.

9.0 OBSERVATIONS AND LËSSONS LEARNED

The following is a summary of the lessons learned from this project and the corrective
actions for future projects:

Used a railcar soft top that was installed using bungee cords instead of tie downs
The soft top was easier to install and provided for a better fitting cover.

The project team was not successful in renting a forklift that could be approved
for use with the lifting rack used to transfer loaded Lift Liners. Ultimately an
attachment to a front end loader was approved for use. However, the rated
capacity for the loader attachment was approximately i0,000 lbs less than the
maximum rated capacity for the lifting rack and package. In the future an
appropriately sized forklift needs to be identified early on in the planning process.

Excavating in 6-inch lifts minimizedthe volume of soil removed. Installation of a
smooth cutting edge on the excavator was important in being able to acb.ieve the
small lifts.

When clearing wooded areas for excavation large trees should be left behind and
only small saplings and underbrush removed to minimize waste volumes and time
spent clearing and grubbing. If subsequent radiological surveys identify
contamination around trees they can be removed individually.

(Ð

o

o

ø
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1O.O PROTECTIVENESS

The removal of contaminated soils at the former HWMF Perimeter Area (associated with
the scope of the project) as well as the implementation of monitoring and institutional
controls will protect human health and the environment. The removal of these wastes has
minimized both the risk of exposure to on-site workers and the risks associated with
future-use scenarios by decreasing radiation dose levels at the site. These actions have
also minimized the potential for the migration of contaminants into the underlying
groundwater.

{ { "O FIVE YEAR REVIEW

Five-year reviews will be conducted to determine whether the remedy implementeci
continues to be protective of human health and the environment. These reviews will be
performed in accordance with The Comprehensive Five-Year Review Guidance, OSWER
I{o. 9355.7-038-P (EPA, June 2001). The former IIWMF, including the Perimeter Area,
will be included in the second sitewide Five-Year Review in 2011.
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APPENDIX,A.

Fonrner H\ryMF Perimeter Soils Area
Final Status Srnrvey and Endpoint Results

1- BNL F'SS and Endpoint Sample Results
2- BNL Radiological Survey Form s - Gamma V/alkover Survey and

Fixed Point Readings
3- Analytical Results



F¡nal Stâtus Survey Surface So¡l Sanìple Radiological Resulls

F¡nal Status survey soil Bor¡ng Results

Final Stalus Survey Surface Soil Sample Chem¡cal Results

NOTES:

U - Undelecledi sånrPte .esull <MOÂ

Ul - Uncedainindenlifrcalion fo¡ 9arhùra sPecÙoscoPy

J- Esl[naledVahÞilhesampleresutvasgrealerlhânlheMOAblllesslha¡lhe¡equneddelecÛonlint¡l

oL - Sâmple resull.epoiled ÍÍon dìluted alìqùol ollhe sample

d õss U
''- 3 69 õÀs7 :000646

ffi

o,627
0.08560-rr
0.625-¡¡rî

U

o.639
0,624*m, -
d.6s2.¡r-Nd

0.o541
o.o1 itUNÀ-ña -

U
U
ú
U
n

2.30
2.æsÉ
a.s7T

J
UI

it.ß23U-U
o @2ø7
:o.oóô2e
W6OT
0.0112

ffi

U
ú
T
ùT

ñAñau I o-miãe -0.0398'adiô7ù
¡t

o75A
ó.521ù

U
J
J

0.619 u I 0.æ1s
u I 0.@236

o.o¡63
0,023 ñ¡

-o.oo257
:o.oli

U
ú

-o.o22ø
-0 0216

ñÁ.'dÀ -

U
ù1.6E

472
.Jb05ô

õ iúe7
ÑAu I 0.00456

u I 0.@3tr
oò40 

-

ó o72^

6.36Ê.05U
- ñi\.'

-¡om
:o.odäi
õ¡õõ6t
0.ooì90
om73d

os
0.729

o.502

:d.023
-õ¡rEr

--0.034-
o.2i8

-ñÀ

-NA 

'
-NA

ÑA

ñÀ
NA
M
NÀ

Y
U
U
U
ù

' 6¡'
0.0125 lÐL

-0.00212 I u
ù
ú

.rðì lurl u.u/r¡
osllurl 0.0663 ú

il

-i¡-
o:2

ú0 æ285
o:òi32

-o.olr1 | u
1 27 lDt

.U

044 lurl qu/4r
[94 lUrl 00$9 i).0201

om¡58
u

00116
0.r85U

it

U-0.@133
o.æ8i¡

0.431 | uI
ú

süe lurl u046Ì
osor lurl 0.07! ¡ 0599

-0.03ò¿u
u

.0 235
-o37

U
ii

¡
U

@i7
:0.@226

9,!l LU
-0.00243 lo!

, I us.,¡e
07r lurl 0.0469
o=r56ÏúrTlîE

o02-owì-U
ju.r4!q

-o 342D
ri

:ss-1

:SS.COMP
9.86

0 0315

0.0195J

J

¿7479^OO10{.5



Discrete Area So¡l sample Rad¡olog¡cal Resulls

ÑA0.@1tUo 222

:b00361 -ñÂ
ñÀU

T
-ñ-
'ñi-M..'.ña__'

-'ñA --

o.0124
:ôônÀ?ì

lm-L7ù
ù0 585

-oE7-

D¡escrete Area So¡l Sample cltemicâl Results

274U-O130-0_5 992o,0222

NOIES:
U - Undelectedi sân'Þle.é$dt <MDA

Ul- U¡ceilå¡nirdenlificalionfor9ãmmaspecÙoscoPy
J- Esllraredvâ[reilhesamplerêsullv/asgr.alerlhanlhêMOAbullésslhànlherequùedd.leclionlh'il

OL - sample ¡esull r€poiled Ííon d luled aìÌqlol ollhe samPle



Rad¡ological QualityControl/Qual¡tyAssurance Sample Results

. 9.?9

-o ooli¿iì

v
,'0.00

U

9,te/
0 610
0.262

.ótsj

.o229

o 00406
ñA

ooôUit
-u,uu1ð5
0.00392
-0 00034

o.024
0.00704

U

U
ll

U

U

-0.òos7
o.'0165'

ù
rl

U

ú
ll

| 0:99772

I o.oor93
:q9!114-2
-0.00035
6 i,ñ2ö

U
U

¿.4t
o ao2is

9

U

ù
U

.0679
).047
.07 48

U

U

165o.si1
0.76ô

r I o oo¡¡r
t I ootz

UU

ù
:ó.ooó1¡
-o 0709

U

U

U

U

| -0.00026

I -o.o15E
I o.oo5t7

:õ.ôdo5ri-0.0129
858

UIU

-ñÁ
NÁ

0.646
0.699

NANA
NÀ

u L91u!!/)
u | -0 00057

t-utl o 036Â
U

| -o 00652

| 
,o 0067lú

U
Q,99d!!]L

ù
0.181

-o ooost

j
ú

UI102

I u-235t23ô I zn45u-238HII

Chemicat Quattty Conko¡/Auailry Assurânce Samptê Resutts

NOTEST

U - Undetecred: samp¡ê resutt <MDA
Ul - Uncedain ¡ndeñtilicãúon for gânìmâ speckoscopy
J - Esnmaled Valuei he sample result vas grealer lhân lhe MOA bulless lhan the reqlred dereclion tir¡it

DL. Sample result repoded íronì diluled aliquot ofthe sâmpte



Radionuclide Concentrations By Garnrna Spectroscopy
Procedure CFl- R.evision L6

R.eported Data

Cs-137
pci/ s

MDC

L +./
+ 2.8

ï u.ó5
+ 19
+ 0.22
+ o.9z
+ 0.13

1 U-+/

+ 0.60
+ r.6
+ 2.5

+ 2.8

_l_ +.J
+ 013
+ 0.11

+ 0.18
+ 0.L2
+ 0.20

t 019
+ 0.03

t 0.01

+ 0.02
+ 0.02

54.3

30.s

4.86

209
a 1ta.J !

9.82

1.55

510
8.40

18.2

26.6

30.8

47.5

1.51

096
L79
1.07

2.43

1.88

0.18

0.03

006

0.10

0.16

0.13

0.05

0.08

0.06

006
0.0.i

0.07

0.07

010
0.10

013
0.19

005
005
00s
0.06

0.06

006
0.02

0.03

003
0.02

Detector
No.

DETOT

DETOB

DETOT

DETOS

DETOT

DETOS

DETO6

DETO9

DETO6

DETOT

DETOB

DETO9

DETO9

DETO6

DETOT

DETOB

DETO9

DETO6

DETOT

DETOB

DETO9

DETOT

DETOB

SQ

oJo.o /

ó38,18

871,

728 78

596.9r

689.61

705.23

730.88

494.01,

ó61.5

519.66

733 92

654.7

592.29

584.89

524.94

521.02

470.12

446.91.

799.82

890.82

861.ó3

965.43

Georn.

LÀ,f

LNI

FÀ,I

LNf

LÀ,f

L\I
LÀ,I

LÀ,I

LNI

LÀ,I

Lì\I
LÀ,I

LÀ{

LNT

LI,I
Lx'i
LNf

L\{
LÀ{
LÀI
FII
F\i
FNI

Sample
Date

9 /29 /2009
e /2e /2009
9 /29 /2009
9 /29 /2009
9 /29 /2009
e /2e /200e
9 /29 / 2009

e /29 /200e
e /2e /200e
9 /29 /2009
9 /29 / 2ooe

9 /29 /2009
e /29 /200e
9 /2e /2009
9 /2e /200e
e /29 /200e
e /29 /200e
e /2e /200e
e /29 /2009
9 /29 /200e
9 /2e /2009
9 /29 /200e

29 /20099

ORISE
Sample

ID

5062S0001

506250002

5062S0003

s062s0004

5062S0005

5062S0006

5062S0007

s062s0008

5062S0009

5062S0010

50623001 1

5062S0012

5062S0013

5062S0014

506250015

506250016

5062S0017

5062S001 8

5062S0019

506250020

5062S0021

506250022

5062S0023



fl Routine

El nwp*

p Special

trwP

R.EASON FOR SURVEY

2009-ERP- 010 Model# | Seriat#

INSTRUMENT

CAL DUD

Location / Equipment: F.H.W.M.F., @ M.S.R.A. Date: 0B/lZ/09 17:00Time: lrimble PToXRS 022027631 N/A

Final status GPS walk over of the main soil remediafion a excavation LUD-22211 2s4783 0t/t2/1.0

LUD^22212 211784 0lll0lt0
N/A

LEGEND
Q -snrennsrlnwyLocATIoN lN. msar"nmrocATroN

fl - vasslrnr suRvEy LocATroN 
. ff onrcr rrusr LoclrroN

f, -corrauuraloN * coNracr

W )Qo(=contactresding Y=radiåtiontype zzz=¡üding@3ocm

Field Anatysls

Snmpìc # Durstion .Flow Rate cpñ ¡rCi/cc o/o DAC

N/A 
-

----+

The dark spots / marks
inside of the MSRÄ are
standing trees and large
root infra structure"

Note:

DOSE R,A.TE (IIIGIIXST)

CONTACT READING N/A

GENER.{LAREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

N/At, N/A5.

2, 6,

3, 1.

4. + 8. +
SMEAR SURVEY RESULTS ldnm/l00cm ) c, ß-y, 3H

N/,4l. a. I{/A rs. N/A

L 16,

3. t0. 11,

4, il. 18.

t2, 19.

6. t3, 20.

N

-@ E

S

ì

Note:
(-A) The above GPS map of the main soil remediation area is indicative of post excavation / walk over with

the standard Ludlum -22212, and follow up final status walk ov€r using the ltrimbte / Ludtum -2221r,
as indicated on the attached map legend, all grid squares inside ofthis area regarding activity are
< 21, 500 cpm.

(B) All equipment and tools used inside of the MSRA have been removed and alll activity checks of the same
were = Bkgd" ancl / or < lK dpmo see R.WP and contamination / activation log for surveys"

(C) See page 2 of 2 | attached sheet I for cpm and distance legend.

7, + 14. t 2l

Surveyed

FS-SOP-1000
Attr^4r"n1 ,. t

DaterSean A. Date: 09/03/09 Ileviewed By:

Page I of 2



Legend

m FHWMF survey perimeter
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@ > 21,500
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fl Routine

EI nwp*

¡ Special

EWP

REASON FOR SURVEY

200q-ERP- 0't0 CAL DUEModel# | Serial#

INSTRUMENT

Location / Equipment: F.H.W.M.F., @ M.S.R.A. Date: 08/18/09 Time: 17:00 trimble PToXRS 022027631 N/A

Survey; Post excavation GPS final status ìvalk over of the Remote Discrete Area locations I J-K-I-L'M-N-O & P ]. 0t/12t10LUD-22211 254783

LUD-2221' 211784 01/10/r0

N/A 

- -Þ

LEGEND
Q - srræen sur.vey LocATroN ¿[- nn slvrr-e locÀrloN

fl.urssrrHwsunvEyLocATroN S. nm.rcrrnrsrrocnrron

c -coNTÁMlNArrON * CoNrACr

W )oc( = æhtûot rqding Y : radiation tlpe zzz= tqdiñg@3ocñ

AIRBORNE ACTTVITY SIIRVEV

Fleld An8lyei!

Ssmple # Duråtion FloP Rate cpnÌ pCYcc vôÐ^c

N/A 
-

--------Þ

DOSE RATE (HIGHEST)

CONTACTREA¡ING t{/À

GENERALAREA READING N/A

MASSLI}IN SURVEY RESULTS (in dpm)

N/Al. N/A5,

6.

3. 7,

4, + L +
SMEAR SURVEY RESULTS (dÞm/l00cm

I. N/A 8, NiA rs, N/A

2- 16,

3. t0- 17.

ll 18.

12. 19-

6, 13. 1,8.

N

@.
m-s:ñ-¿"l

Rrookhnven Avenne

Note:
(A) The above GPS map showing the remote discrete area locations. Initial post ,Êxcavation use of the standard

Ludlum 22212 meter perusing the original remote discrete area locations and the follow up final status
survey I above ] using the GPS / Ludlum 2221t meter.

(B) All tools and equipment used inside of the RDA have been removed and all activity checks of the same
were * Bkgd. and / or < lK dpm, see RWP and contamination / activation lo¡¡ for surveys.

(C) See page 2 of 2 [ attached sheet ] for cpm and distance legend.

(D) For information onlyo the larger remote discrete area on the south side ofbrookhaven avenue has been
posted as a Soil Contamination Area, due to new hot spots found I not part oli the original survey ]"

7, + 14. + 21. *
Surveyed By: Sean A.

F'S-SOP-1000
Atr^'\ment 9. 2

Date:

1

Date: t9/04109 lReviewed

Page .1 of



Legend

FHWMF Survey Perimeter

Garnma Count Rate
(cpm)

@ < 15,000
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@ > 21,500

Coordinate System: NAD83, New York Long lsland - Units: Feet

0 62.5 125 250

Feet
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CALDUE

El Routine

El nwp*

¡ Special

tr \ryP

REASON FORSURVEY

200q-ERP-O10 Modet# | Serial#

INSTRIJMANT

Location i Equipment: F.H.W.M.F., M.S.R,A. Date: 08/19/09 17:00Time: frimble Pro XRS 0220276431 N/A

Survev: GPS walk over of the main soil remediation area, showing the final status slrmple point locations. LUD-222I I 254783 0u12fi0

01/10/10LUD-22212 211784

N/A

LEGEÑTD
Q . srræan sunvey LocATroN lil - ern sewr.e rocATIoN

EI -M,AssLrNNsuRvEyLocAr¡oN #. DrREcrFRtsKLocATIoN

[ . conrevrN.rrroN d< coNrAcr

W x)c{=æntactrsd¡¡g Y=radìationt¡pe zzz=tæðing@3ocm

Field Annly!¡s

cDm ACi/cc o/" DACSample # Duralion Ftow RÁte

---Þ
DOSE RATE (HIGIIEST)

N/ACONTACT READING

GENERAL AREA READING N/A

MASSLINN SURVEYRESULTS (in dpm)

N/Al. N/A5,

, 6:

3.

L

SMtrAR SURVEY RESULTS (dpm/100cm2) &. 'g
1. N/A 8, N/A rs' N/A

t6.

3, 10. 17.

4. 1t. 18.

12. t9.

6, 13. 20.

ßtrote;

(A) The attached GPS map I page 2 of 2 I is indicative of the eighteen (18) sam¡ole point locations from
which the final status soil samples lvere taken. Using a Ludlum 2221'x meter with a 44-10 NaI 2 x 2
probe.

(B) As per procedure, prior to taking the samples, one minute static counts welre taken using a Ludlum
22212 meter with a 44-10 NaI 2 x 2 probe. The following static count resultrs are in cpm and correlate
with the visual sample locations, s€e attached page2 of 2.

SL#l x
SL#2 È

SL#3 È

SL#4 È
SL#s =SL#6 È

SL#7 N

SL#8 x
SL#9 È

SL#10 È

SL #11 =
SL#12 È

SL#13 x,

SL#14 =
SL#15 ã
SL#16 ñ
SL#17 È
SL#18 ã

17,201 cpm.
9, 615 cpm.

12, 856 cpm.
13,810 cpm.
12,876 cpm.
12,293 cpm.
8,552 cpm.

L0, 695 cpm.
12,084 cpm.
9, 967 cpm.

10,334 cpm.
9,751cpm.
9,244cpm.

10,473epm.
11, 881cpm.
13, 182cpm.
10,781cpm.
11,838cpm.

7, + 14. + 21, \

Surveyed

FS-SOP-1000
Af+ . \ment 9. 2

.Date: aDate: 09/02109 lReviewed

Page 1 -r 2



Legend
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C.{I DUE

INSTRTIX.MNT

Model # Serial #

RITDIOLOGICAL SI'RVEY FORN,I
FS_SOP-TOOO

REASONTOR SIJR\¡EY

ñ Routfure

El nrvp+ 200.ERP-010

¡ Special

u \\{P
tì7'r1?i 09L8510054 32481Time: 13r00Datr: L0120/09cation / Equi¡rment: ]\,{.S.R.A. and D.S.R.A.

0 1/1r)/1 021 1?84LUD222lSuvey: Rernediate M.S.R.A. Iocations I S001-Si]t]2- l, and D.S.R'A' location I S011 ].

{t3i27 tIùLTID,3 14411ñIain Soil Remetliation Aren
N/A ---

LBGEND
Q-rmu+nsunvrYLoc¿TIoì{ fL- ¡llRf::P.lvlPlrLÐC¿TIO¡I

! - lvlA,S:jLlNl'l SLIF,\¡E.f Loc.i,Tlol'l # D]EÊCT FRI:iK ircATlol'r

f,-coltr.lun'rerrot't * courscr

W )cfi= cøll.iclreadi¡ìg T= rstlirtiÐntyFe ZZZ= tetlitg@?lcttr

AIRBORNE SIIR\TEYs002

Field Åne\EÈ

Rele c¡ñ ¡Ci,bc 0,6 DACSorqle # Dürãtion

A

DOSERATT IMSÐ

N/ACOM.{CTREADING

Ni'AGffF.q.L,{REA RL{DING

MASSL INN SURVEY RBSULTS (in

N/At <lK
6

3.

I +4- +
1. "HSMEAR SIIR\'EY REStILTti (l¡>nrr100cm)

s. Attache(l ls. Resultsl. See

c' Nt¡,ÌnJrer ró. 662z. Batch

I fì. t73.

IB4 ll

l9t2.

13. 2D6.

t.f. + 2l t1 +

@
Discrete Soil Area ( \4r )

Ft"'

,:iA¡,

1.,.

Note:
{A) Post reme(liâtiorì of 5001, perusal of affected ärea !\dth NaI ¡rrobe = 12K cpm to 18K cl}m 'ànd å one

minute ståtic corurt a 1?, 909 c¡lm. Antl Ure outer surroundfurg area [ 2 tt. from etlge ] is 4K cprn to 6K cpm.

Fost re¡nediation of 5002, perusûl of affectetl ätea with Nal ¡rrobe = l4K cpm to 17K c¡rm and n one

rnitute static court s 16,995 c¡rm, Antl the outer surrounding areù [ 2 ft. frorn etlge ] is 4K cpm to 6K c¡lm'

Post remediation of S011, petusãl of affected år'ea rl,¡th NaI probe È 15K cpm to 18K cllm ånd a one

minute stat¡c count * 17,800 cpm, And Ure outer sun'ountling area [ 2 ft. from etlge ] is 12I( cpnr to 15'7 cpnt'

(B) Marinelli sam¡rles [S00IA-S002.4-S011A] taken fol ISOCS.
ISOCS Results:
# 001-S001,{ rveighetl 627 grams, Csl37 X5. 4 pCi / Grams.
# 002-S002Á. rveighed 578 grarns, Csl37 7. 6 pCi / Glams.
# 003-S0114 weighed 482 gl'ams, Cs137 11. 07pCi / Grams'

(C) Smear lesults for erternal sample containers and eqüipment usedr see Page ? ûf 2.

s01

Surweyed By: Sean A. Gully Date

FS-SOP-1000
Atta-\.trent 9. 2

Date: rcnUÚ\ Reviervetl By:

Page I ot 2



CAI DUtrSeIiaI #Nlodel #

INSTRTII\'IENT
RADIOLOGICAL SUR\/EY FORI\{

FS-SOP-1000
E Routùre

E nr,t'p+

¡ Special

n \,\1P200s-ERP-010

REASON FOR SUR\¡EY

û1lfi110L8510054 32481Dale: l0l2Zl09 11 :30Tirne:LocationEqui¡rment: Discrete Soil Remetliation Area T

2tL781 {r1l10/10L;TJD-222ISruvey: Remetliate D.S.R.A. "T" säIn¡)le locatiotrs I S012 antl S013 ]

I 41t1 Ð3!2JtLùLI'D_3

CO94E 04i 13/10BICRON
''..\

ffiè;
LEGEND

Q-sr'aeaesunvrvLocATIùt'l lL- ÀlR''-rAI',rPLELûcATlol'l

n - IvlASsLIl'lN SURvEi¡ t¡rCATIol'l # DIRECT FFJSIi LoÜATIoll

f -colrr*rnrnrton * coì'rr.Ecr

W )CÕ{=cølâctteadilg 1¡=rstliatiútrtyla ZZZ=rcqlt'E@3lct¡

SUR1E\I

Field Anallsb

o/o DACDuåtion Râte c?h ,rCi/ccS$ele #

-------ÞN/As{l13s012
DOSE RATE (I-IIG}IEST)

ö ¡rretn/hrCONT.q.CT READINé

GN{R.q.L AREA RË.\DING N/A

L'LASSI INN SUR\{E Y RESULT S

< 1I{<lK
2 6.

3.

B. +4 +
n- Ê- 3II

SMEAIì SUR\TY RB SIILTS (dpnr./100cm)

r5. Resultsl. See s. Attached

16. 611z. Batch ç. Nunber

t73 10.

L ll lB.

5 t2 t9.

I3 20.6

l.f + 2l *+

Note:
(A) Post retnediätion otSû12, pemsàl of affectrd àr'ea wiUr NaI probe = LlI( cpm to 15K cpln and à one ürùrute

static corurt l: 14,640 cÞÌn. And the outer surroun(ling perÌmeter [ 2 ft. from the edge ] is 9K c¡lnr to 16K cpur.

(B) Post reme{liation of 3013, perusal of affected area with Nal probe t 9K cpm to 16K cpm antl ¿ one mi¡rute
siatic court = 15,223 cpm. Antl the outer snrrountling ¡rerirneter [ 2 ft. from ilre edge ] is 11K c¡rm to 17K c¡rm'

(C) l4arinelli sarn¡rles I 50124 an<l 50134 ] taken to IVMD for ISOCS.
ISOCS Results:

# 004-S0124 weighetl 985 gratns, Csl37 15. ? pCi / Gr¡rns.

# 005-S0134 u,eighed 1017 glarns, CsI37 7.5 pCi / Grams.

@) Srnear results for extemal sample containers and equiprnent usetl, see page 2 of 2.

(tri Contact ån(l general area tlose r¿te on l¡oth sanrple containers \\ras = Bkgd. [ ó prem/hr. ]

Suweyed By: Sean A. GullY Date:

FS-SOP-l000
Attr "nent 9.2

Date: IOtLzlOg Reviewed By:

Pnge 1 r>f Z
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RESRÀD, Version 6,4 T< Limit : 180 days L2/I6/20O9 22:28 Page 1

Sumary : FHI{MF-Perimeter-Res-Non-Farm-BKG-subt.ract-prelim

File : F:\RESR,AD FÄMILY\RESRAÐ\FH!{MF-PERIMETER_RES_NON_F,ARM_BKG-SUBTRACT_PREL]M.RAD

Table of Contents

.AÂAAÀJ\ÀÄÀAÀÃAÀÃÀÃ

Part l: Mixture Sums and Sing1e Radionuclide Guide.lines
î i Í Í i i i Í i ii Í Í i i ii i i i iif íÍ i iiÍ Í i î i ii i i f f ii i i ii Í i Í Í ii Í îi i

Dose Conversion Factor (and Related) Parameter Sunmary

S!te-Specific Parameter Sumary
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RESRÀ,D, Version 6.4 T<< Limit = 180 days L2/16/2A09 22:28 page 2

Sumary : FHtIMF-Perimeter-Res-Non-Farm-BKG-subt.ract-prelim

Fi.IE : F:\RESRÄD_FAMILY\RESRAD\FHVüMF_PERTMETER-RES_NON-FARM-BKG_SUBTRACT_PRELIM.RÀD

Dose Conversion Factor (and Related) Pa¡ameter Sununary

Dose Library: FGR 11

Current3Base3parameter
Menu3 Parameter 3 Va]ue# . Case* 3 Name

AAA AAAA.AAÀÂÀÀAAÀ M M AAÄÄÄ

A-1 3 DCF'S for external ground radiat.ion, {mrem,/yr)/lpcí/q) 3 3

A-1 3 At-218 (Source: FGR 12) 3 5.847E-03 3 5.84?E-03 3 DCFI( 1)

A-1 ! Ba-137m (Source: FGR 12) ' 3.606E+00 " 3.606E+00 3 DCFI( 2)

A-1 3 Bi-210 (Source: FGR 12) ' 3.606E-03 3 3.606E-03 3 DCFI( 3)

A-1 3 Bí-274 (Source: FGR 12) 3 9.808E+00 3 9.808E+00 3 DCFI-( 4)

A-1 = Cs-137 (Source: FGR 12) 3 ?.510E-04 3 ?.510E-04 3 DCFI( 5)

A-1 3 Pb-210 (Source: FGR 12) 3 2.4AiE-03 3 2.441E-03 : DCFI( 6)

A-1 3 Pb-2I4 (Source: FGR 12) 3 1.341E+00 3 1.341E+00 3 DCFI( 'l)

À-1 3 Po-210 (Source: FGR 12) 3 5.231E-05 3 5.2318-05 3 DCFI( 8)

A-1 3 Po-2I4 (Source: FGR 12) 3 5.138E-04 3 5.1388-04 3 DCFI( 9)

A-1 3 Po-218 (Source: FGR 12) 3 5.6428-05 3 5.6428-A5 3 DCFI( 10)

A-1 3 Ra-226 (Source: FGR 12) 3 3.1?68-02 ¡ 3.1?68-02 3 DCFI( 11)

A-1 3 Rn-222 (Source: FGR 12) 3 2.354E-03 ' 2.354E-03 3 DCFI{ 12)

A-1 'Sr-90 (Source: FGR 12) '?.0438-04 3 7.043E-04 3 DCF1( 13)

A-1 3 Tl-210 (Source: no data) 3 0.000E+00 3-2.000E+00 3 DcFl( 14)

A-1 3 Y-90 (Source: FGR 12) 3 2.3918-02 3 2.3978-02 3 DCFI{ 15)

B-1

B-1

B-1

B-1

B-1

3 Dose conversion factors for inhalation, mrem/pcj-
3 Cs-137+Ð
3 Pb-210+D
3 Ra-226+D
3 sr-90+D

3 Dose conversion factors for ingestion, mren,/pci:
3 cs-137+D
3 Pb-210+D
: Ra-226+D
3 Sr-90+D

Food transfer factors:
Cs-137+D, plant,/soil concentration ratio, dimensionless

Cs-131+D , beef,/livestock-intake ratio, (pci/kg) / (pci/d)
Cs-13?+D , milk,/livestock-intake ratio, (pci/L) / lpcí/d)

3.1908-0s

2.320¡.-02

8. s94E-03

1.308E-03

5.0008-05

1 .2'7 6E-03

1.321E-03

1.5288-04

4.000E-02

3.000E-02

8.000E-03

1.000E-02

8.000E-04

3.000E-04

3 3.190E-05
3 1.360E-02
3 8. s80E-03
3 1.300E-03

" 5.000E-05
3 5.3?0E-03
3 1.320E-03
3 1.420E-04

3 4 .000E-02
3 3.000E-02
3 8.000E-03

3 1.000E-02
3 8.000E-04
3 3.0008-04

3

3

3

DCF2 (

natr? /

DCF2 (

DCF2 (

DCF3 (

DCF3 (

DCF3 (

DCF3 (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

1)

2)

3)

¿\

1)

2)

3)

A\

1,1)

1,2)

1,3)

D-1

D-1

D-1

D-1

D-1

D-3 4

D-3 4

D-3 ¿-

D-34

D-34

D-34

D-34

D-34

D-3 4

D-34

D-34

D-3 4

D-34

D-34

D-3 4

D-34

Pb-27Q+D

Pb-2 10+D

Pb-210+D

Ra-226+D

Ra-22 6+D

Ra-226+D

p.Iant/soil concenlration ratío, dimensionless

beef/Iivestock-intake ratio, (pCi/kq)/ (pci/d)
milk/livestock-intake ratio, (pci/L) / (pci/d)

plant/soil concentration ratio. dimensionÌess

beef/livestock-íntake ratio. (pci/kg) / (pci/d)
milk,/livestock-intake ratio, (pci/L¡l(pci/d)

plant/soi.I concentration ratio, dimensionless
beef,/livestock-intake ratio, (pci/kgl / \pCí/d)
mj,lkllivestock-intake ratio, (pCi/L1 / lpCi/d)

3 4.000E-02 3 4.000E-02 3 RTE(

3 1.000E-03 3 1.0008-03 3 RTF(

3 1.000E-03 3 1.000E-03 3 RTF(

2, r)
2 ,2)

3,1)

3,2)

3,3)

Sr- 90+D

Sr- 90+D

Sr- 90+D

3 Bioaccmulation factors, fresh water, L/kq
3 Cs-13?+D , fish
3 Cs-137+D , crustacea and moÌIusks

3.000E-01

8.0008-03

2.000E-03

4,1)
A )\

4 ,3)

3.000E-01

8 .0008-03

2.0008-03

RTF (

RTF (

RTF (

3:

33

. 2.000E+03 3 2.000E+03 3 BIOFAC(

3 1.000E+02 3 1.000E+02 3 BIoFAc(
33

D-5

Ð-5

D-5

D-5

1,1)
r,2)



RESRAD, Versíon 6.4 T< Limit : 180 days 12/L6/2009 22:28 Page 3

Sunmary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-prelim

FiIe : F:\RESRÀD FA},IT],Y\RESRAD\FH!iMF_PERTMETER-RES-NON.FARM_BKG_SUBTRÀCT_PRELTM.RAD

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

Dose Library: FGR 11

Current3Base3Parameter
Menu3 Parameter ' Value# . Case* 3 Name

ÀÀÀÀÃAåÂÃ ÀAAÁAÀAÀ.A,åAÄ AÀÄ.AAÄAAÃ

D-5 3 Pb-210+D , fish " 3.000E+02 3 3.000E+02 3 BTOFAC( 2,I)
D-5 3 Pb-210+D , crustacea and mollusks 3 1.000E+02 3 1.000E+02 3 BIOFAC( 2,2)
Ð-5

D-5 3 Ra-226+D , fish .5.000E+01'5.000E+01 3 BIOFAC( 3,1)
D-5 3 Ra-226+D , crustacea and moÌfusks 2.500E+02 ' 2.500E+02 3 BIOFAC( 3,2)

D_533
D-5 3 Sr-90+D , fish 3 6.000Ê+01 3 6.000E+01 3 BIOFAC( 4,I)
D-5 3 Sr-90+D , crustacea and mol]usks 3 1.000E+02 ' 1.000E+02 3 BIOFAC( 4,2)

ÍÍiiîiiiiîîÍiiîiiîiifÍíîiÍiiiîfiiiiiÍÍiÍifiiÍitÍiîîtÍÍÍÍÍÍÍÍÍÍÍfÍri|îîiiiÍiiíÍiiiîîüîÍiÍÍîliiiiiÍÍiÍiiÍii
SFor DCF1(xxx) onl-y, factors are for infinite depth & area- See ETFG table in Ground Pathway of Detailed Report
*Base Case meens DefauÌt.Lib w/o Associate Nuclide contributions.



RESRAD. Version 6.4 T<< Limit : 180 days L2/!6/2009 22:28 page 4

Sumary : FHViMF-Perimeter-Res-Non-Farm-BKc-subtract-pref im
Fi.lE : F:\RESR.AD_FAMILY\RESRAD\FHI{MF_PERlMETER_RES_NON-FARM-BKG-SUBTRACT-PRELTM.RAD

Slte-Specific Parameter Sumary

: 3 User Used by RESR_AD 3 parameter

Menu 3 Parameter 3 Input 3 Þefault 3 (If different from user input) 3 Name

R011 3 Area of contami-nated zone (m**2)

R011 3 Thickness of contaminated zone (m)

3 2.290È,+43
3 5. 000E+00

3 2.5008+02
3 1.500E+01
3 0.0008+00
3 1.0008+00
3 5.000E+00

' 1.000E+01
3 5.000E+01
3 1.000E+02
3 5,000E+02

" i.0008+03
3 not used
3 not used

3 4.380E+00

" 9.000E-02

' 1.1008+00
3 not used
3 not used
3 not used

3 1.000E+04 3

3 2.000E+00 3

3 1.0008+02 :

! 3.000E+01 3

3 0.0008+00 3

3 1.000E+00 3

" 3.0008+00 "
3 1.000E+01 3

: 3.000E+01 3

3 1.000E+02 3

' 3.000E+02 "
3 1.000E+03 3

' 0.000E+00 3

' 0.000E+00 '
:3

3 0.000E+00 '
3 0.0008+00 3

3 0.000E+00 3

" 0.000E+00 3

3 0.0008+00 .

3 0.0008+00 '

3 0.000E+00 3

' 1.500E+00 3

3 1.000E-03 3

3 1.500E+00 3

3 1.000E-03 3

3 4.000E-01 3

3 2.000E-01 3

3 1.000E+01 3

3 5.3008+00 3

! 2.000E+00 :

' 8.0008+00 '
3 5.000E-01 3

' 1.000E+00 3

3 2.000E-01 3

3 overhead 3

3 2.0008-01 3

3 1.000E+06 3

3 1.000E-03 3

1.500E+00 "

4 .000E-01 3

2.0008-01 "

2.000E-01 '
1.000E+02 '
2.0008-02 3

5.3008+00 3

1.000E-03 3

1 .0008+01 "

3 .AREA

3 THICKO

3 LCZPAQ

3 BRDL

3TT

' T( 2J

. r( 3)

' T( 4)

" r( 5)
. r( 6)

" r( 7)

3 T( 8)

'T( 9)

3 r(10)

R011

R011

R011

R011

R011

R011

R011

R 011

R011

R01 1

R011

R011

3

Length paralle.I to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Tine since placement of material (yr)
Times for calculations (yr)

Times for cal-culations (yr)

Times for calculations {yr)
Times for calculations (yr)

Times for calculations (yr)

Tj.mes for calculations (yr)

Times for caÌculations (yr)

Times for calculatj-ons (yr)

Times for caÌcuLatlons (yr)

lnitial principal radionucfide (pCí/gl I

lnitial principal radionucl-j,de (pci/g) :

lnitiaL principal radionuclíde (pci/g) :

Concentration in groundwater (pci/L):
Concentration in groundwater (pCi/I):
Concentration in groundwater (pci/L):

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate in,/yr)
Density of contaminated zone (g/cm+*3)

Contamínated zone eroslon rate (m/yr)

Cont.aminated zone totaf porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivity
Contaminated zone b parameter

Average annual wind speed (m/sec)

Hunidity in alr (9,/m**3)

Evapotranspiration coefficient
Precipitation (m/yr)

Irrigation (m/ir)
Irrigation mode

Runoff coefficient
i{atershed area for nearby stream or pond

Accuracy for water,/soiI conputat.ions

R012

R012

R012

R012

R012

R012

Cs-13?

Ra-226

Sr- 90

Cs-137

Ra-226

Sr-90

s1 (1)

s1 (3)

s1 (4)

r{1 ( 1)

vi1 ( 3)

w1 ( 4)

R0 13

R0 13

R0 13

R0 13

R013

R.013

R013

R013

R013

R013

R0 13

R013

R0 13

R0 13

R013

R013

R0 13

R013

(m/yr )

(m**2)

3

3

0.000E+00

not used

not used

1.660E+00

1.000E-03

3.3008-01

2.4008-01

5.000E+03

4.900E+00

2.000E+00

not used

4.600E-01

1.230E+00

2 . 600E-0i

overhead

2.000E-01

1 .000E+06

1.000E-03

3 1.660E+00 3

3 3.300E-01 3

'2.4008-01 "
3 2.0008-01 3

3 2.000E+04 3

3 4.800E-03 3

3 4.900E+00 '
3 1.0008-03 3

' l-.8008+01 "

3 COVERO

3 DENSCV

3 VCV

3 DENSCZ

3 VCZ

3 TPCZ

3 HCCZ

1 BCZ

3 WTND

3 HUMID

3 EVAPTR

3 PRECIP

3RÌ
3 IDITClJ
3 RUNOFF

3 WAREA

3 EPS

3 DENSAQ

3 TPSZ

3 EPSZ

3 FCSZ

3 HCSZ

3 HGWT

3 BSZ

3 \'ï17

3 DWTBI,{T

R014

R014

R014

R014

R014

R014

R014

R014

R014

Density of saturated zone (9,/cm**3)

Saturated zone rolal porosity
Saturated zone effective porosity
Saturated zone field capacity
Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient
Saturated zone b parameter

Water tabie drop rate (m,/yr)

WeIl pump intake depth (m below water table)
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Site-Specific Parameter Smary (continued)

: 3 User Used by RESR.CD 3 parameter

Menu 3 Parameter 3 Input 3 Default . {If different from user i-nput) 3 Name

R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 NÐ : ND 3 MODEL

R014 3 welt punping rate (n*+3/yr) 3 2.500E+02 : 2.500E+02

R015

R015

R0 15

R0t 5

R01,5

R015

R0 15

R0 15

R01 6

R01 6

R01 6

R01 6

R01 6

R0L6

R01 6

R01 6

R016

R01 6

R016

R016

R01 6

R01 6

R01 6

RC 16

R016

R01 6

Number of unsaturated zone strata
Unsat. zone 1, thickness (m)

Unsat. zone 1, soif density (q/cm++3)

Unsat. zone 1, t.otal porosity
Unsat. zone 1, effective porosity
Unsar. zone 1, fjeld capacity
Unsat. zone 1, soil-specific b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Cs-137

Contamjnated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3,/g)

leach rate (,/yr)

Solubility constant

Distribution coefficients foÊ Ra-226

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm"+3,/g)

Saturated zone (cm**3,/g)

. Leach rate (,/yr )

So.lubi.lity constant

Distribution ôoefficients for Sr-90

Contaminated zone icm**3/g)

Unsaturated zone 1 (cn**3/g)

Saturated zone (cm**3,/g)

Leach rate (/yr)
Solubility constant

Distribut.ion coefficients for daughter Pb-210

Contaminated zone (cn**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (m**3,/g)

Leach rate (,/yr)

SoÌubility consLant

lnhalation rate (n**3/yr)
Mass loading for inhalation (9,/m+*3)

Exposure duration
Shielding facLor, inhalation
Shielding factor. external gama

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

1

0.0008+00

1. 660E+00

3.3008-01

2.4008-01

2.000E-01

4.9008+00

5.000E+03

800E+02

8008+02

I 008+02

0008+00

000E+00

000E+01

0008+01

000E+01

0008+00

0008+00

000E+01

0008+01

0008+01

000E+00

000E+00

000E+02

0008+02

0008+02

.000E+00

.000E+00

13
4.000E+00 3

1.500E+00 3

4 .000E-01 3

2.000E-01 3

2.0008-01 3

5.300E+00 3

1.000E+01 ,

3NS

3 H(1)
3 DENSUZ {1)
3 TPUZ (1)

3 EPUZ (1)

3 FCUZ (1)

3 BUz (1)

3 HCUZ(1)

32
32
32
30
30

3

31

31

,.1

30

30

3

33

33

30

30

31

30

30

3

3

3 4.6008+03
3 4.600E+03
3 4.600E+03

" 0.000E+00
3 0.000E+00

3 7.0008+01
3 7.000E+01
3 7.000E+01
3 0.000E+00
3 0.000E+00

3 3.000E+01
3 3.000E+01

" 3.000E+01
3 0.000E+00
3 0.000E+00

3 1.000E+02
3 1.000E+02
3 1.000E+02
: 0.000E+00
3 0.000E+00

3 DCNUCC (

3 DCNUCU (

3 DCNUCS (

3 SOLUBK (

2 -8898-04

not used

1.154E-03

not used

2.685E-03

not used

3

3

3

3

3

DCNUCC (

DCNUCU {

DCNUCS (

AIEACH (

SOLUBK (

DCNUCC (

DCNUCU (

DCNUCS (

AI,EACH (

SOLUBK (

DCNUCC (

DCNUCU (

DCNUCS (

AIEACH {

SOLUBK (

1)

1,1)

1)

1)

1)

3)

3,1)

3)

3)

4)

4, r)
4)

4)

4J

2)

2)

2)

2)

R01 6

R01 6

R01 6

R01 6

R01 6

R01 6

R017

R017

R01?

R017

R017

R017

R01?

R01?

3 TNHALR

3 MI,TNH

3ED

_ Þflt J
3 SHF1

3 FIND

3 FOTD

3ES

8.082E-04

not used

7.300E+03

1.0008-04

3.000E+01

4.000E-01

8.000E-01

s.000E-01

2.500E-01-

1.000E+00

4 00E+03

000E-04

000E+0L

0008-01

0008-01

000E-01

500Ë-01

000E+00

I
1

3

4

1

5

2

1 >0 shows circular AREA.
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Sumary : FHI{MF- Pe rimet er-Re s -Non- Farm-BKG- suþt ract -prel. im
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Site-Specífic Parameter Sumary (continued)

3 3 User Used by RESRÀD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (lf different frorR user input) 3 Name

AÁAAÀÅÄAÁAÄÃÄAÄAAA¡!¡iÀÃ¡\ÃÄÀÄ AA.qA.AA,qÁÄÁA.AAÄÄ.A AAÀAÀAAA

R01? 3 Radii of shape factor array (used if FS = -1): 3

R017 3 Outer annu.lar radius (m), ring 1: 3 not used 3 5.000E+01 3 RAD_SHAPE( 1)

R017 3 outer annu.Lar radius (m), ríng 2: 3 not used 3 7-0718+01 3 --- 3 RAD_SHAPE( 2)

R01? 3 Outer annu.Iar radius (m), rinq 3: 3 not used 3 0.000E+00 3 FAD_SHAPE( 3)

R01? 3 Outer annular radius (n), ring 4: 'not used '0.0008+00 3 --- 3 RAD_SHAPE( 4)

R017 3 Outer annular raciius (m), ring 5: 3 not used 3 0.0008+00 3 --- 3 RAD_SHAPE( 5)

R017 3 Outer annular radius (m), ring 6: 3 not used 3 0.000E+00 3 RAD_SHAPE( 6)

R01l 3 Outer annular radius (m), f.ing 'l: 3 not used 3 0.0008+00 3 --- 3 RAD_SHÃPE( 7)

R01l 3 Outer annular radius (m), ring 8: 'not used 3 0.000E+00 3 RÀD_SHAPE{ 8)

RO1? 3 Outer annular radius (m), ring 9: : not used '0.0008+00 3 --- 3 RAD_SHAPE( 9)

R01? 3 Outer annutar radius (m), ring 10: 3 not used = 0.000E+00 3 RAD_SII-APE(10)

R01? 3 Outer annular radius (m), ring 11: 3 not used 3 0.000E+00 3 RAD_SiIAPE(11)

R017 3 Outer annular rad.ius (m), rínq Izi 3 not used 3 0.000E+00 3 RAD SHAPE(12)

3 1.000E+00 3

3 ?.1328-0L 3

3 0.0008+00 3

3 0.000E+00 3

3 0.000E+00 3

' 0.000E+00 "
3 0.000E+00 3

3 0.000E+00 3

3 0.000E+00 3

3 0.000E+00 3

3 0.000E+00 3

3 0.000E+00 3

33

3 1.600E+02 3

3 1.4008+01 3

3 9.2008+01- 3

3 6.300E+01 3

3 5.4008+00 3

3 9.000E-01 3

3 3.650E+01 3

3 5.1008+02 3

3 1.0008+00 3

' 1.000E+00 3

. 1.000E+00 3

3 1.000E+00 3

. 5.000E-01 3

3 *1

3-1 3

3-1 3

" 6.800E+01 "
3 5.500E+01 3

3 5.000E+01 3

3 1.600E+02 3

" 5.000E-01 3

0.500E+00

R01?

R017

R017

R01?

R01?

R017

R01?

R01?

R017

R01?

R01?

R017

R017

3 Fractions of annufar areas within -AREA

3 Ring 1

3 Ring 2

3 Ring 3

3 Ring 4

3 Ring 5

3 Ring 6

3 Ring 1

3 Ring I
3 Ring 9

3 Ring 10

3 Ring 11

3 Rlng 12

Fruits, vegetables and grain consumption lkq/yr)
Leafy vegetable consumPtion (kqlyr)

MiIk consumption (L/yr)

Meat and pÕultry consumPtion \kq/yr)
Fj-sh consumption (kqlyr)

other seafood consumption (kg,lyr)

Soil ingestion rate (g./Yr)

Drinking water intake (L/yr)

Contaminat.ion fraction of drinking water

Contamination fraction of household water

Contamination fraction of .Livestock water

Contaminatìon fraction of irrigation water

Contamination fraction of aquatic food

Contamination fractíÕn of plant food

Contamination fraction of meat

Contamination fraction of milk

3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
: not used
3 not used
3 not used
3 not used
3 not used

3 1.6008+02
3 1.400E+01
3 not used
3 not used
: not used
3 not used
3 4 .380E+01
3 ?.000E+02
3 1.000E+00
3 not used
3 not used
3 1.0008+00
3 not used
3_1

3 not used
3 not used

3 FRACA( 1)

3 FR-ACA( 2)
3 FRACA( 3)
3 trÞÀeÃ/ ¿\

3 FRACA( 5)
3 FRA.CA( 6)

3 FRACA( 7)
3 FR.ACA( 8)

3 FR-ACA( 9)

3 FRACÀ(10)

3 FRACA(11)

3 FRA.CA(12)

3 DIET(1)
3 DTET (2)

3 DIET(3)
3 DTET (4 )

3 DrET (5)

3 DIET{6)
. SorL
3 DWT

3 FDId

3 FIIHhI

3 FLW

3 FIRVü

3 FR9

3 FPIÀNT

3 FMEAT

3 FMILK

R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018:
R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018 :

R018 3

fodder intake for meat (kg,/day)

fodder intake for milk (kqlday)

water intake for meat (L/day)

çater intake for nilk (I/day)

soi.l intake lkg/day)

R019 3 Livestock
R019 3 Livestock
R019 3 Livestock
R019 3 livestock
R019 3 l,ivestock

3 not
3 not
3 not
3 not
3 not

used

used

used

used

used

3 LFT5

3 LFI6
3 Ltr{I5

3 LWI6

3 LST
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Síte-Speciflc Pâramet.er Sumary {continued)

3 3 User 3 3 Used by RESRÀD 3 parameter

Menu 3 ParameLer 3 Input 3 Default 3 (lf dÍfferent from user input) 3 Name

ÀÄAÀÀÁÀAAZMÄÄÄAAAÀAA¡AÀAÀA AAAAÄÀÀÅAì\ÀÀÀÀÄÀÀÀAAÄÄ

R019: Mass loading for foliar deposition (g/m**3) 3 1.000E-05 3 1.000E-04 3 --- 3 MLFD

R.019 3 Depth of soll nixing layer (a) 3 1.500E*01 3 1.500E-01 3 DM

R019 3 Depth of roots (m) ' 9.000E-01 " 9.000E-01 3 DROOT

R019 ! Drinking water fraction fron ground water 3 1-0008+00 : 1.0008+00 3 FGI{DW

R019 3 HousehoÌd water fraction from ground water : not used I 1.000E+00 3 FGI{HH

R019 3 Lívestock water fraction from ground water 3 not used 3 L-000E+00 3 FGi,iLÍi

R019 3 Irrigation fraction from ground water ' 1.000E+00 ' 1.0008+00 3 --- 3 Fcl,iIR

R1 98

R1 98

R1 98

R1 98

R1 98

R1 98

R1 9B

R1 98

R1 98

R1 9B

R1 98

R1 98

R1 9B

R.1 9B

R1 98

R1 98

3

3

ldet wej-ght crop yield for Non-Leafy (k9/m**2)

Wet weight crop yield for Leafy (kg/m+*2)

Wet weight crop yíeld for Fodder (kg/n-*2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Transl.ocation Factor for Non-Leafy

TranslocatiÕn Factor for Leafy

Transl-ocation Factor for Fodder

Dry Foliar lnterception Fraction for Non-Leafy

Dry Foliar lnterception Fraction for Leafy

Dry Foliar Intercept.ion Fraction for Fodder

Wet Foliar lnterception Fraction for Non-Leafy

t/ùet Foliar Interception Fraction for l,eafy
I'¡et Foliar Interception Fraction for Fodder

vûeathering Removal Constant for vegetation

C-12 concentration in water (9/cm**3)

C-12 concentraLion in contamj-nated soil (g/g)

Fraction of vegetation carbon from soiÌ
Fraction of vegetation carbon from air
c-14 evasion layer thickness in soil (m)

C-14 evasion fÌux rate from soil (1/sec)

c-12 evasion flux rate from soil (1,/sec)

Fraclion of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetabfes, and grain
Leafy vegetables
Mi 1k

Meat and poultry
Fi sh

Crustacea and mollusks

Wel,.L water

Surface water

Livestock fodder

Th.ickness of building foundation (m)

BuIk density of bui-1ding foundation (9,/cm**3)

Total porosity of the cover material
Total porosity of the building foundation

3 7.000E-01
3 1.500E+00
3 not used
3 1.700E-01
3 2.500E-01
3 not used
: 1.000E-01
? 1,.0008+00
3 not used
3 2.500E-01
3 2 .500E-01
3 not used
3 2.500E-01
3 2 .500E-01
3 not used
3 2.000E+01

3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used

33

3 ?.000E-01 3

3 1.500E+00 3

3 1.100E+00 3

3 1.7008-01 3

3 2.500E-01 3

3 8.000E-02 3

3 1.000E-01 3

3 1.000E+00 '.
3 1.000E+00 3

3 2.500E-01 3

3 2,500E-01 3

3 2.500E-01 3

3 2.5008-01 3

3 2.500E-01 3

3 2.500E-01 3

3 2.000E+01 3

3 2.000E-05 .

3 3.0008-02 "
3 2.000E-02 3

3 9.800E-01 3

3 3.000E-01 3

3 ?.000E-07 3

3 1.000E-10 3

3 8.000E-01 3

. 2.000E-01 3

33

33

3 1.400E+01 3

3 1.000E+00 3

3 1.0008+00 3

3 2.000E+01 3

3 7.000E+00 3

3 ?.0008+00 3

3 1.000E+00 3

3 1.000E+00 3

3 4.5008r01 3

3 1.500E-01 .3

3 2.400E+00 3

3 4.000E-01 3

' 1.000E-01 "

" Yv(1)

' w(2)
" w(3)
3 TE (1)

3 TE(2)

3 Trv(1)
3 rrv(2)
3 TlV(3)
3 RDRY(1)

3 RDRY (2)

3 RDRY(3)

3 RÏ]ET (1)

3 RWET (2)

3 RWET (3)

3 bTI,AM

c14

c14

c14

cr4

c74

c74

c14

3 Cl2rdrR
3 CTZCZ

3 CSOIL

3 CAIR

: DMC

3 EVSN

3 RËVSN

3 AVFG5

3 STOR_T(1)

3 STOR_T (2)

3 SIOR_T (3)

3 STOR_T (4 )

3 STOR_T (5)

3 STOR_T (6)

: sroR_T (7 )

3 STOR_T (8)

3 STOR T(9)

3 FLOORl

3 ÐENSFL

3 TPCV

3 TPFL

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

SîOR 3

SÎOR 3

STOR 3

STOR 3

R021 3

R021 3

R021 3

R021 3

.1
31

34

400E+01

0008+00

0008+00

000E+0 1

000E+00

000E+00

000E+00

0008+00

500E+0 1

not used

not used

no-L used

not used
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Site-Specific Parameter Sumary (continued)

3 3 USer 3 3 Used by RESRAD ¡ paraneter

Menu 3 Parameter 3 Input 3 Default 3 (If dj-fferent from user input) 3 Name

AAÀÀÀAAÁÀÀÅÀÀAÀAÁÀÂÀ AÄAAÀÀAÀÄÄÀÀAÀMi\ì\ì\ÀJ\zu\
R0 21

R0 21

R0 21

R0 21

R0 21

R0 21

R02 1

R0 21

R02 1

R02 1

R02 1

R02 1

R02 1

Volume-Lric water content of the cover material-

Volumetric water content of the foundation
Diffusíon coefficieni for radon gas (m,/sec):

in cover material
in foundation material
in contam-inated zone soif

Radon vertical dimension Õf nixing (m)

Average building air exchange rate (1/hr)

Height of the buiÌdj-ng (roon) (m)

Building interior area factor
Building depth beÌow ground surface (nL)

Emanating power of Rn-222 gas

Emanêtj-ng power of Rn-220 gas

not
not

not
not
not

not

not
not
not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

32

32

30
3_1

32
31

3 5.0008-02 3

3 3.000E-02 3

3 PH2oCV

3 PH2OFL

3 DTFCV

3 DTFFL

3 DIFCZ

3 HMIX

3 REXG

3 HR}4

3 FAI
3 DMF],

3 EMANA(1)

3 E¡4ANA(2)

0008-06 3

000E-0? 3

000E-06 3

000E+00 3

000E-01 3

500E+00 3

000E+00 3

000E+00 3

500E-01 3

500E*01'

TlTl, 3 Nmber of graphical time points ' 32 3 NPTS

TITL 3 Maximum number of integration points for dose 3 11 3 LYIIAX

TITI 3 Maximum nmber of integration points for r.isk ' 251 3 -- 3 KYMAX

Íi|ÍitÍÍiiiiÍÍiiÍiîfÍÍiiîÍiiiÍiiÍiÍiîiÍÍiîiiiiiiÍiiiÍÍÍÍïÍÍÍÍÍÍÍriiiiiiiiîiiîÍÍÍrÍÍÍÍÍÍÍÍÍÍiiîiilliiiÍîifiliiÍÍiiïi|ÍiîÍiîiÍilii

Sumary of Pathway Selections

Pathway 3 User Selection
ÄÀÄÀÀ-q-a

1 -- external gamma 3 active
2 -- inhaLation (.w,/o radon)3 active
3 -- plant ingestion : active
4 -- meat ingestion ' suPpressed

5 -- milk ingestion " suPPressed

6 -- aquatic foods 3 suPPressed

7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon : suppressed

Find peak pathwðy doses " active
ÍÍiiiifiiÍÍiÍiÍiiiÍiiüiiÍÍ Í Í Í r Í Í Í Í Í Í Í Í iíiiiiiîiiif
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Sumary : FH[/üMF-Perimeter-Res-Non-Farm-BKG-subtract-prelim

File : F:\RESRAD FAMILY\RESR.CD\Fil!{MF-PERIMETER-RES-NON-FA.RM-BKG-SUBTRACT-PREI,lM.RÂD

Ccntam.inated Zone Dinensions

¡\i\iii\i\i\¡\M iilii\i\ijrjJ\i

Area: 2290.00 square meters

Thickness: 5.00 meters

Cover Depth: 0.00 meters

Initia.I Soil Concentrations, pci/g
¡U\iuii\tu\iii\i{ iii\iii i\iii\Äi\tuiiÄiii\A

cs-137 4.380E+00

Ra-226 9.000E-02

Sr-90 1.100E+00

TotaÌ Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit : 1.500E+01 mrem,/yr

ToLal Mixture Sum M(t) : Fraction of Basic Dose f.in.it Received at Time (t.)

¡iiM'
t (years):

TDOSE {I) :

M('u):

1.000E+00

1.448E+01

9 .6528-Ar

5 . 000E+01

5. 600E+00

3.733E-01

1.000E+02

2 . 8028+00

1 . I 68E-01

0.000E+00

1.4798+01

9.859E-01

5.000E+00

1.331E+01

8.871E-01

1.000E+01

1.1998+01

7.994E-01

5.0008+02

1.046E+00

6 .91 0E-02

1.0008+03

4 . 7 13E-01

3.L428-42

Maximum TDOSE(t) : 1.479E+01 mrem/yr at t : 0.000E+00 years
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Sumary : FHviMF-Perimeter-Res-Non-Farm-BKG-subtract-preLin

F.ile : F:\RESRAD FAMILY\RESR.AÐ\FHÌiMF-PERIMETER-RES-NON-FARM-BKG-SUBTRACT-PRELIM.R.AD

Tot.at Dose Contributions TDOSE(i,p,t) for Indj-vídual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dose At È:0.000E+00 years

tr"later Tndependent Pathways (lnhalation ercludes radon)

Ground

Racìio- AÀÀÀiiÄÄAi\iW\¡iÄ?\À

Nucl ide mrem,/yr fract.
¡:iÄili\ÄÂÄ ¡\i\i\ÀAilÀÂÄ ij"iliü\i\¡\

Cs-137 8.652E+00 0.5851

Ra-226 5.9458-01 0.0402

Sr-90 1.576E-02 0.0011

iiriÍîi ÍÍiiiîÍii iiÍiiÍ
Total- 9.2628+AA 0.6263

lnhalation
ÀÃAAAÀÀAAÀÄÀÃAAA

mrem/yr fract.
ÄÀAÄAÄÀ.AÄ ÄAAÀ.AA

6.596Ê-06 0.0000

3.8458-0s 0.0000

6.7848-05 0.0000

iÍiiÍÍi|i iîiÍii
1.1298-04 0.0000

Radon

ÃÀÀÄÀ.4J\J\,4ÄÂÀ?\A¡\A

mrem/yr fract.
ÀÆ!iÀÄi\ÃÃ Äi\i\Ä?iA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

üiÍiiÍíÍ îîiÍii
0.000E+00 0 .0000

Plant
ë\¡Ii\AÀÀÀAÄÄJ\Ä

mrem,/yr f ract.
ÀAÀÁÀ.AAÄÀ À.AÄAÄÀ

7 .533E-01 0.0509

4 .2388-01 0.0281

4.3308+00 0.2928

iiÍiiifîÍ iÍiiîí
5.507E+00 0.3124

Meat

AÀAÀ.AÀÀÄÄAAAÃAAÄ

mrem,/yr f ract.
ÀÀÄÀÀi\¡\AA AJ\AÀÂÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍiîiiÍîÍi iîiÍii
0.000E+00 0.0000

MiÌk
À]\AA¡\ÀÄÀÄÀÀAAAÀ¡I

mrem/yr fract.
ÀÀÀÀAÀÀÀA AJ\A¡\À¡i

0.000E+00 0.0000

0 .000E+00 0.0000

0.000E+00 0.0000

iiiillîif iÍÍiîÍ
0.0008+00 0.0000

Soi,1

AiiÄÀÀi\ijJU\ij

mrem/yr fract.
i\Ài\Ài\Äiii\A ÄÄÀÄÀA

7.111E-03 0.0005

4 .233E-03 0.0003

5.44 9E-03 0.0004

iiiiîÍÍÍÍ iiîÍiî
1 . 67 9E-02 C.0C1l

Tota.l Dose Contributions TDOSE(i,p,t) for lndividuaf Radionuclides (i) and Pathways (p)

aê mrêm/\¡- and Fraction of Total Dose At t: 0.0C0E+00 years

Water Dependent Pathways

Radio-

Nuclide
i\i\Ài\i\i\Ji

Cs-137

Ra-226

Sr- 90

ÍÍiÍiií
TotaI

!f ate r
ÀAÄÄAÁAAÄAAÀÀAAÀ

mrem/yr fract.
ÁA.qÄAÄÀÀÄ ÀÃAÄAÄ

1.462E-05 0.0000

2.419Ê-04 0.0000

1.849E-03 0.0001

îîiiiiiÍî iÍîiiÍ
2.10s8-03 0.0001

Fish

Aè.AÁAÀÀÄAÀÄÄÄAÄÃ

mrem,/yr fract.
ÄÁÄJ\AAÃAÀ ÃAÀÄÄÂ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍiiÍîiÍi iiiiii
0.0008+00 0 .0000

Radon

À.A.AÄAÂN\AAÀÀÂÄAÄ

mrem/yr fract.
ÄÃAÃÂÁÀÄÄ ÄÀAÄÀÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiîiiîÍif iÍüîi
0.0008+00 0.0000

Plant
ÀÀAÄAAÀAAÀJ\ÃAJ$Ä

mrem/yr fract.
ÀAÄÀAAÄAÁ ÀÀÁÀJ\A

9.711E-07 0.0000

1. 68sE-05 0.0000

1.37?E-04 0.0000

iiifîiiÍi rÍiîîi
1.5558-04 0.0000

Meat

¡\AÀÄi\ÄÀÀÄÃÃÄÄAÃÀ

rnren,/yr fract.
ÀAAÂÀAÄÄA AÃÄÀÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍiiiiifiÍ iiiili
0.000E+00 0.0000

Mi IK

}\ÀAAÄÁAÀÀÄÀAÄAAÄ

mrem,/yr fract.
ÀÄÀÀÄÄÀÀA ¡,ÀÄi\i\Ä

0.000E+00 0.0000

0.000E+00 0.0000

0 .000E+00 0.0000

iiiiîiiii iiîiiî
0.000E+00 0.0000

AÌ1 PaLhways*

Ä¡,¡\Äi\i jJi¡ff1Ä

mrem,/yr fraci.
Äi\Äij.¡iij'i\i$ ÄÀ.4ÀAA

9.413E+00 0.6365

1.023E+00 0.0692

4.353E+00 0.2943

îiÍiiiiii ififiî
1.41 9E+01 1.0000

*Sum of all water independent and dependent pathways
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Sunmary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-prelim

Fite : F:\RESR-qD FAMILY\RESRÄD\FHlfMF-PERIMETER-RES-NON-FARM-BKG-SUBTRCCT-PRELIM.RAD

TotaL Dose Contributions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

As nrem/yr and Fraction of Total Dose At t:1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio- ÀÀÀAÁÀÀÄÀêÂAåÄÄÀ

Nuclide mrem,/yr fract.
¡\¡\AÄi*\À ¡ii\ÀAiiiiAilÄ ¡iiw\Äii

cs-137 8.452E+00 0.5838

Ra-226 5.936E-01 0.0410

Sr-90 1.535E-02 0.0011

ÍÍÍ:ÍÍÍ iÍiiiÍiÍi iiÍiÍi
Total 9.061E+00 0.6259

lnhaÌation
AÃÀ?ßÁj\AÄÀAÄÀÃÄÁ

mrem,/yr fract.
}\AÀAÂAAÄÄ AAÂÀÀÄ

6.443E-06 0.0000

4.139E-05 0.0000

6. 60?E-0s 0.0000

îiÍiiiiîi iiiÍÍÍ
1.139E-04 0.0000

Radon

,AA¡ÄAÂÀÄÄÄAÃÀÀj\A

mrem,/yr fract.
ÀÀÀAAAÀAÀ ÄÀJ\J\ÀÂ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiÍÍiÍiif iÍÍ1ii
0.000E+00 0.0000

PIant

ÀÄÄAAÄÄÄ.AÄAÄÀAÄÃ

mrem,/yr fract.
ì\.AÀJ\JiÄ.AÄJ\ .AÀÀÀÀA

7 .359E-01 0.0508

4.405E-01 0.0304

4.2718+00 Q.2912

ÍifÍÍffîÍ î1ÍíÍî
5.3938+00 0.3725

t"te d L

ÀAAÄÂ¡ÀÄAÄÃAÄAÄA

mrem,/yr fracl .

AÀÀÄÀA.A.AA AÄÄAAÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍiiÍÍiiii riiiîî
0.000E+00 0.0000

Mitk
AAAÂAAAJ\AAAAÄAAA

mrem,/yr fract.
ÀÀÂÄÃ.AÄÀÄ AAÀÄAÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍîîriiÍfi îÍ|iî|
0.0008+00 0.0000

Soil
¡\iiiiiji\i\Ä i\iiÃi\iv\i\¡\Ä

mrem/yr fract -

ÀJÌAA.AÀÂAÄ AAÄÀÄÀ

6. 94 6E-03 0.0005

4.873E-03 0.0003

5.307E-03 0.0004

íÍiÍÍiÍiÍ îÍiíiÍ
1.713E-02 0.0012

Total Dose Contributions TDOSE(i,p,t) for Indivj-dua.I Rad.ionuclides (i) and Pathways (p)

As mrern/yr and Fraction of ToLal Dose At t = 1.000E+00 years

tlater Dependent Pathways

water
Radio- ÄÀAÀi1ÀÀÀ¡\AÄÄAÂAÀ

Nuclide mrem/yr fract.
ÁAAÀAÄA AÄÄA.AAAÁA JiJiÀJiÄA

Cs-13? 4 .321E-05 0.0000

Ra-226 ?.858E-04 0.0001

Sr-90 5.441E-03 0.0004

iÍiifÍí ÍÍÍrÍÍÍÍÍ ÍÍÍÍÍÍ
?otal 6.270E-03 0. 0004

Fish

iiiiÄÄi\i\ÃÂAt\À¡\Âiü\À

mrem,/yr fract.
AÀAÁÀÀI\AÀ AÂÀÀÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iíi|i|îii îÍÍíii
0.000E+00 0. 0000

Radon

ÃÂÄAÀÄÄÀAAAÄÄÀÄÃ

mrem,/yr fract.
.AÄi\ÀÄi\Aiii\ ÀÀÀÀ.AÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiifli iiifiÍ
0.000E+00 0.0000

Plant
AÀÃÀÃAÀÃÄÄÀÄÄÄAÄ

mrem/yr fract.
ÃÄ¡J\ÃÀÀÀ¡i Äiiii¡iÄÀ

3.060E-06 0.0000

5.663E-0s 0.0000

4.186E-04 0.0000

iÍ7ÍfîÍiÍ Íiîiit
4 .783E-04 0.0000

Meat

.l\.AÀi\i\À¡,ÀÀÃ i¡iA

mrem,/yr fract.
ÄAÄÄAÄAÀÀ ;\ÃÀÀÄÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0 .0000

Íiîiiiiîi iÍiiii
0.000E+00 0.0000

Milk
ÄÁJiÄÁÀÀAAÄÄÀAÄÀA

mrem,/yr f ract.
ÄÀÀ.AÀAÀ.AÀ AÀA.cAÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍiiifiTi iiiÍiÍ
0. 000E+00 0.0000

AII Pathways*

Ä¡åÄÀÁAÀAAÁÄÀAÄÄ

mrem/yr fract.
A,cÀÀ.cÄAÀ.q À.AÀÄAÀ

9.195E+00 0.635i
1.040E+00 0.0?18

4.2438+00 4.2937

iiilÍiîîi îiffÍi
1.4488+01 1.0000

+Sum of afl water independent and dependent pathways
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Sumary : FHldl4F-Perimêter-Res-Non-Farm-BKG-subtract-preLlm

FÍ1e : F:\RESR-AD FAMILY\RESRAD\FHllMF-PERIMETER-RES-NON-FARM-BKG-SUBTR-ACT-PREIIM.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radj.onuclídes {1) and Pat.hways (p)

As mrem,/yr and Fraction of Total Dose At t:5,000E+00 years

Water Independent Pathways (lnhalation excfudes radon)

Ground

Radio- AÀÀAÄÄAAÀAÀÀÀÀÀÂ

Nuclide mrem/yr fract -

,iJJJi:LZVi:i Ä,AÄÄÀ.4ÄÄÀ ÄÀJiÄÄÀ

Cs-137 ?.6978+00 0.5?84

Ra-226 5.899E-01 0.0443

Sr-90 1.3808-02 0.0010

iÍíÍÍÍi ÍiÍiiiiÍi iÍiÍÍÍ
Toral 8.3018+00 0.6238

lnhalation
ÀÀÀAÀÀÀAÀÀÀAÀÀÃA

mrem,/yr f ract.
ÀAÀÃÀAÀAÀ AÃÄÀÀÀ

5.8688-06 0.0000

5.218E-05 0.0000

5. 943E-05 0.0000

íÍiiiÍîiÍ ÍíiÍii
1. 175E-04 0.0000

Radon

ÄAÄÄÀÀÄÀÄÀÀ¡ÀÀÀÀ

mrem/yr fract.

Plant
Ä.4ÀAAÀÄåÀÀAÀÀÄAA

mrem,/yr f ract.
ÄAÄÀÀAÀAÀ ÄÀÀAÄÀ

6. ?01E-01 0.0504

5.009E-01 0.0376

3.793E+00 0.2850

iiiiiÍiÍi iiiÍiÍ
4 .9648+00 0.3730

Meat

ÄÀÂÄÄÄiiÄffi;\Ä¡ü\,z\

mren/yr fract.
¡.AÀAÄJ\AÀÄ ,AÄÀ,A.AÀ

0.0008+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

ÍiiÍiÍfÍÍ iiiÍÍi
0.0008+00 0.0000

Milk
.AÄÀA.AA.AÄAÂÀAåÁÀÄ

mrem/yr fract.
ÀAAÄÄAAAÁ ÀAAAÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiÍiiÍii iÍiÍ7f
0.000E+00 0.0000

Soi 1

ÀÂÀÀÄÀÀÀÀÄAÄÄÄAA

mrern/yr fract.
ÄAÄAAåÀÄÀ AÂÀÀÀÀ

6.326E-03 0.0005
't.2298-43 0.0005

4 .773E-03 0.0004

ÍÍiiiiiíf ÍÍiÍÍi
1.8338-02 0.0014

0. 000E+00

0.000E+00

0.000Ë+00

iÍi7ÍiiÍÍ
0.000E+00

0.0000

0.0000

0.0000

ÍfiÍÍf
0.0000

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

As mrem/yr and Fraction of Total Dose At t:5.0008+00 years

Water Dependent Pathways

Water

Radio- i\i\Äi\i\ÄÄi\iiÄÀÄi\AÄÃ

Nuclide mrem,/yr fracc.
ÀÄAJ\AAÀ' ¡\i\AJiJ\AA¡iA AAÀÀÄA

Cs-137 1 .44 9E-04 0.0000

Ra-226 3.?65E-03 0.0003

Sr-90 1.808E-02 0.0014

rÍiÍÍÍ; ÍÍÍÍÍÍÍÍÍ ÍÍfÍÍÍ
Total 2.7998-42 4.0071

FiSh

.AÀÀÀÄÀÄAÃAÄAÀÄÄA

mrem/yr fract.
AÄÄAÀÀ.4.4À ij'Ä¡'Ài\A

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiîîÍÍiii iÍiîiÍ
0.000E+00 0.0000

Radon

À.AÃÂÀÄÄÄÁÄJiÀÃAÄÀ

mrem/yr fract.
ÄAÄÃ.fu\AAA A.AÄ¡\}iÄ

0. 000E+00 0. 0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiriÍiii iiîiii
0.000E+00 0.0000

Plant
ÀÀÄAAÀAAÀÄAÀAJ$Ã

mrem/yr fract.
ÀÀÄA.AAÄJ\A J\J\ÃA¡\A

1..0s5E-05 0.0000

2.750E-04 0.0000

1.412E-03 0.0001

iffiliiÍÍ iilîii
1. 6988-03 0.0001

Meat

ÀAAÀAAAÀÄÀA.AÄAÀÀ

mrem/yr fract.
ÂÃÀÄÀÀÀÂÃ À.ÄA.AÄä

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍiÍiiiiiî Íîiiil
0.000E+00 0.0000

MiIK
jj.i\¡\iii\Äiii\À¡iÀ

mrem/yr fract.
J\J\JIAÄÀÄ.AA A.AÄÄ,4À

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiítiilii fiiiîi
0.000E+00 0.0000

All Pathways*

ÀÄAÀAÀÀÄÄÀAAÄÄAÄ

mrem,/yr fract.
ÄÄÄ¡,Ã.AAÃÀ ÂÁÄÀÄÃ

8.3148+40 0.6293

1.102E+00 0.0828

3.831E+00 0.2879

iÍfiliÍfi iîiiii
1.331E+01 1.000C

*Sum of all water independent and dependent pathways



RESRÀD, Version 6.4 T( Limit : L80 days 12/16/2009 22¡28 Page 13

Sumrnary : FHWMF-Perineter-Res-Non-Farm-BKG-subtract-pref im

File : F:\RESRAD_FAMILY\RESRAD\FHWMF-PERIMETER-RES-NON-FÂRM-BKG-SUBTRACT-PRELIM.RÀD

TÕtaÌ Dose Contributions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

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

llater Independent Pathways (Inhalation excludes radon)

Ground

Radio_ .AAÀÀAÀÄAÀJ\AÀAÄÄA

Nuclide nrem,/yr fraci.
¡\lvllvi¡\Ä ¡iiii\¡\Äi\AÄA ¡\illü\ÄA

Cs-137 6.847E+00 0.5710

Ra-226 5.8538-01 0.0488

Sr-90 1.209E-02 0.0010

ÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
lotal 7.445E+00 0. 6209

InhalaLion
ÀÄÀÀAÀÄÄAÀÀAAÀÀÁ

mrenì/yr fract.
AÁÀÃÀÄÀ.AÁ ÄÄAA.AA

5.220E-06 0 - 0000

6.374E-05 0.0000

5.2058-05 0.0000

iÍÍiîiÍii îíiiîi
1,.210E=04 0.0000

Radon

AÄÀÀÄAÂÀÂÀAÂAÀ/|A

nrem,/yr fract.
ÄÀAÀAÀAÁA ÁAÄÀAA

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍiîîiÍÍîi iÍiiii
0.0008+00 0.0000

Pl ant

ÄÄi\i\¡J\ffi1¡\Ä,\ii
mrem,/yr fract.

ÀAAÀÄÄÀÄÄ AAAAÃA

5.9628-07 0.049'7

5.654E-01 0.04?1

3 .322E'+00 0 .2't 1 t
iiÍÍÍîiiî ÍÍîiîi
4.484E+00 0.3?39

Meat

AA.AÀAÀJ\AÀÄAÀÀÄÀÄ

mrem/yr fract.
JJ,iJ'J\J\.4ÄÄ¡\¡\ ;\AÀÀÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

i|ÍiÍÍiii íiiiii
0.000E+00 0.0000

Mi.l k

.AÀAÄAÀÄÄÀ.qAÄAÄAÀ

mrem/yr fract.
ÀAAÄÄÀÀÀÄ J\¡'ÄJ\ÄÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

ÍÍiiîÍiîi iiiiiî
0.0008+00 0.0000

Soil
ÄAAÀÄÀÄÂÀJ\AÀÀÀAA

mrem/yr fract.
ÄÀÀÀÀÄÀAÄ ÂÀAAÄÃ

5. 62?E-03 0.0005

9. ?54E-03 0. 0008

4 .1818-03 0.0003

îiiîîiiii iÍÍÍii
1. 9568-02 0.0016

Total Dose Contributions TDOSE(i,p,t) for TndividuaÌ RadionuclÍdes (i) and Pathways (p)

.4s mrem,/yr and Fraction of Total Dose At t:1.000E+01 years

'Íüater Dependent Pathways

Water

Radio- ÀÂÀÀi\ÄÀÀÄäÃÀ

Nuclj de nrem,/yr fract.
.¡\ÄÄÄÄi$ ¡iili\¡i¡!Àiiiiil ÄÁÀAÄÀ

Cs-137 2. 4 65E-04 0.0000

Ra-226 9.035E-03 0.0008

Sr-90 3-045E-02 0.0025

ÍÍÍÍÍÍÍ iÍiiÍiifi iiiiii
Total 3. 9736-02 0. 0033

Fi sh

ÄAÀAÀÀÀAÄAÀAÀÄÄÀ

mrem,/yr f ract.
ÄÄAÄÀÄÀAÀ ÀAÀAêÁ

0. 000E+00 0.0000

0.00cE+00 0.0000

0.000E+00 0.0000

TITTIlTTI lIIlII
0.000E+00 0.0000

Radon

ÀÀAÄÂÄÂÀÄÀÄÄÀAÄÁ

nrem/yr fract.
Jü{ÄÄAÀAÄA ÄÄ.ÁÄAA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiîÍiii iilîÍi
0.0008+00 0.0000

Plant
ÀÀÄAA.AÄAÀÀAÀÄAÄÄ

mrem,/yr fract.
ÄÄi$VÀ¡'¡j'ÁA ÀÄAÀAA

1.8048-05 0.0000

6.609E-04 0.0001

2.384E-03 0.0002

ÍiiÍîiiiî îiiÍiÍ
3.063E-03 0.0003

Meat

ÀAAJ\AÄÄAÀÀÀÄÀÄÄÄ

mren/yr fract.
A¡\ÀÀAAÄÂA i\ÄAÄÀ¡\

0.000E+00 0. O00O

0.000E+00 0.0000

0.0008+00 0.0000

îÍîiiîiii liiîiî
0.000E+00 0.0000

Mitk
ÄÄAAÀÄÀÃÀÄÀÀAAÄÀ

mrem,/yr fract.
AAAAÄÂÄÀA ÄAÄÄAÄ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iilîiiiiî iÍiiii
0.000E+00 0.0000

All Pathways*

AÀJ\AAÄAÄAÄ.AÄÄ.AAA

mrem/yr fract -

ÀÄAÀÄÀÀÄi\ ÄÂÄÀiiÁ

?.449E+00 0.6213

1. 1708+00 0.097 6

3.3?1E+00 0.2812

iiÍÍîÍiiÍ iÍÍÍÍi
1.199E+01 1.0000

*Sum of all- water independent and dependent pathways
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Sumary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-prelim
Fí]e : F:\RESRÀD FAMILY\RESRÀD\FHVül"]F_PERTMETER-RES_NON-FARM_BKG_SUBTRACT-PRELIM.R-AD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc.lides (i) and Pathways (p)

As mrem,/yr and Fract.ion of Total Dose At t:5.0008+01 years

Viater Independent Pathways {lnhalation exc.l"udes radon)

Ground

Radio- ÀÀAÄÀÀÀÀi\ÄAAÀÄAA

Nuclide mrem,/yr fract.

Inha.lation
ÀÀÀAÄÀAÀAÂÀÂAÀAÄ

mrem,/yr fract.
ÄÀAAÀÀÄAA ÄiiÀij'i\i\

2.048Ê-06 0.0000

1.0818-04 0.0000

1.804E-05 0.0000

Íiiiîi1iî Íiiiiî
1.282E-04 0.0000

Radon

êÀ.A¡i.AÀÀÀÄÀA.AÀAÄÄ

mrem/yr fract.
ÀÀAÂAÀÀÀÀ ÄÀÀÀAÄ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

îii|ÍiiÍÍ iiÍiii
0.000E+00 0.0000

P.lant

AÄÀÃAAÁAAAÃAAÁAÄ

mrem,/yr f ract.
AÀÀÀÄA.cÀÀ ¡i.A.qÀÀ?\

2.339E-01 0.0418

8.062E-01 0.1440

1.152E+00 0.2056

iirîiÍiif îiiiif
2.792E'+00 0.3974

ÄÀJ\AÀAÄÁÀÁÄÄÀÀÄÁ

mrem/yr fract -

ÄÃÄÀÃÀAÀÄ äÀÀi$iÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iÍîiiiiii Íîfîii
0.0008+00 0.0000

Mitk
.A.AAAÀÄÀÀÀAÂÀÀÀÀÄ

mrem,/yr fract.
ÃÀÀÂÄÄAÀÀ i\iiÄ¡,ÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000
Íiiiiiiit iiiiii
C.0008+00 0.0000

Soil
ÄÄÀÀÀÀÀÀAÃÂÀÀA.AÀ

mrem/yr fract.
ÀÃÀÀAÀAÄÀ Ã.4ÄÄAÃ

2.208E-03 0.0004

1.9568-02 0.0035

1.44 9E-03 0.0003

iîÍÍiiiii îíiÍii
2.3228-02 0-444l

Cs-137 2.686E+00

Ra-?26 5.4 948-01

Sr-90 4.191E-03

îÍiiiri riifiiiiî
Total 3.240Ë+00

a.4191

0.0981

0.0007

1ÍÍiiî
0.5785

Total Dose contributions TDOSE(i/p,t) for Individual Radíonuclides (i) and Pathways (p)

As mrem,/yr and Fractlon of Total Dose At t:5.000Ê+01 years

!üater Dependent Pathways

Water

Radio_ ÀAAÀAÄAAÀÀåÂAÀÃA

Nucl_ide mrem,/yr fract.
ÀÀÀAÀAÄ ÀAÀ¡\AÀÄAA A.AÄÄJ\Ä

Cs-137 4.684E-04 0.0001

Ra-226 8.102E-02 0.0145

Sr-90 5.3588-02 0.0096

tÍÍfiii iÍi|iiÍíi liiíÍi
Toral 1.351E-01 0.0241

Fi sh

ÄAÀAÄÄÄÀÂAÀAÀåÀÀ

mrem,/yr fract.
ÄA.AÀÄÀÄÀÀ AÀÄÀÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

itfîîÍÍf| iÍÍiíi
0.000E+00 0.0000

Radon

ÀAåÁÄÀÀÀAåAÄÁ,\4À

mrem,/yr f ract.
;\ÄÀA.Al\ÀÄÀ ÀÄÄ¡i.ÀÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍiiiiiiÍf iiiîiÍ
0.000E+00 0.0000

Plant
AÀÁÀÀåÄÀÄÀÀÄAÀÁÄ

mrem,/yr f ract.
Àiii\¡iÄÀ¡,AA i\iiË,ij,i\Ä

3.4438-05 0.0000

s. 927Ë-03 0.0011

4 .204E-03 0.0008

ÍiÍfiíif| ÍifÍii
l-.01?E-02 0.0018

Meat

ÀAÀ,AÀAåÄAÀAAÀÀÄA

mrem,/yr fract.
AA.AÄÀÀA.AA AAÄAAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

üÍiiiíiÍ fiÍifi
0.000E+00 0.0000

Mitk
AAÃAAAAA.A.AAÃAAÀA

mrem/yr fract.
ÄÀÀÀÀÄÄÀA AÄAAÀA

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

íÍiiÍÍiÍf iÍÍiii
0.0008+00 0.0000

All Pathways*

AÄ,4ÄÀÀAÃAÀAÀAÄAÃ

mrem,/yr fract.
?\¡u\itiir\ÃÀÃ ÀÂÀÄÄÄ

2.9238+00 0.5279

I.4628+04 0.261L

1 .215E+00 0.2170

ÍÍîîíiiii iiiliÍ
5.6008+00 1.0000

*Sum of al,l water independent and dependent pathways
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Sumary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtracL*prelin

File : F:\RESRAD-FAMILY\RESRÀD\FHWMF-PERIMËTER-RES-NON-FARM-BKG-SUBTRACT-PRELIM.RAD

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

As mrem,/yr and Fraction of Total Dose At t:1,.000E+02 years

trlater Independent Pathways (Inhalation excludes radon)

Ground

Radio- ÄAÄÄÄi\.ÄÀi\ij'i\

NucLide mrem/yr fracr.
¡\AÀÄÄÄÀ AAI|J\AÄJ\AÀ AÄJ\J\AÃ

Cs-137 8.340E-01 0.2977

Ra-226 5.075E-01 0.1812

Sr-90 1. 115E-03 0.0004

fÍÍÍÍÍÍ iÍÍÍiÍÍÍÍ rÍÍÍÍÍ
Total 1.343E+00 0.4792

InhaÌation
ÀÄÀÄAÄÄAAAÀÀÄÄÄÄ

mren,/yr f ract -

Ài\ÀÄÂAÀAri ÄÀÀAÄA

6.3588-0? 0.0000

1.1458-04 0.0000

4. ?99E-06 0.0000

iîiiÍiiii iîîiii
1.200E-04 0.0000

Radon

AAAÄÀÀÃÃAAÀÀAÀÄÄ

mrem/yr fract.
ÄÀÄÀÄÄAAÀ AJ\AÂAÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Íiiiliiîî iiîiiÍ
0.000E+00 0.0000

Plant
¡ÄÀÄÀÄ¡|ÄÄAAi\AÀAA

rnrem/yr fract.
ÄÀAÄÂAJ\AÀ ÀAÀAÄÄ

1 .26rt-02 4.4259

8.289E-01 0.2959

3.063E-01 0.1093

ÍÍiiîiili iiiiîi
1.208E+00 0 .4311

Meat

ÀÀÃAÀÀAÀÀÂÄÁÃÀÄÃ

mrem/yr fract.
iii\¡iÀiü\ij'AÄ ÄÀAÄÀÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiîîiiiii iiiÍii
0.000E+00 0.0000

Mitk
AÃÄÃÀÀÄAAÀAÀAAÄÄ

mrem/yr fract.
ÀA"AÀJ\ÀÄ.AA A¡iAÄÀÃ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍiÍiiÍîiî iîiiii
0.000E+00 0.0000

Soi I
ÀÀ¡\ÀAÄ.4ÀAAÃAÄÀÀA

mrem,/yr f ract.
ÀÀÄÄAÀÄÀA ÀJ\ÄÀÀA

6.854E-04 0.0002

2.7258-02 0.0016

3.854E-04 0 _ 0001

îiiÍÍiiîr rtÍÍii
2.232t-O2 0.0080

Total Dose Contributions TDOSE(i,p,t) for Ìndividua.l Radionuclides (i) and Pathways (p)

Às mrem,/yr and Fraction of Total Dose At t:1.000E+02 years

Water Dependent Pathways

I'iate r
Radio- AÄÀAÄÂÀÀÀÃÄÀÁAÀÃ

Nuclide mrem,/yr fract.
¿\i\AÄ¡\ÀÄ ¿\Äi\ÄAi\ÀÄii ¡ii\À¡iiii\

Cs-13? 2. 919E-04 0.0001

Ra-226 1.825E-01 0.0652

Sr-90 3.030E-02 0.0108

irÍÍf Ír ÍtÍÍiiÍÍi ÍÍitÍi
Total 2.131E-01 0.0?61

Fi sh

AAÄAAÀÀÀÀÀÀÀAAAÄ

mrem,/yr f ract.
ÀÀÀAÄÀAAÃ ÄÀAAÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1î1î1Íiii îiiiif
0.000E+00 0.0000

Radon

.AÄÄi\i\A.AÄÄ¡,¡\ÀÂ

mrem/yr fract.
AÀÀÀÀAÀAÄ ÄAÄÀAÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍÍr.ifÍÍîi iiÍÍiî
0.000E+00 0.0000

Plant
ÄÀAAÀÀÀAA.AÀAÄÀÂA

mrem/yr fract.
ÄÄÀÀÀÄAÄÄ AijJj'¡j'¡\À

2.1"4 6E-05 0 .0000

1 .335E-02 0.0048

2.3?98-03 0.0008

iiÍiriiif îiifîi
1.575E-02 0.0056

Meat

AÀAÄAAÀÀÀÂAAAAÄÀ

mrem,/yr f ract.
ÄAÀÀÀAÀêÁ ÀÄÀAAÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ifîiÍiiii iîîiii
0.000E+00 0.0000

Milk
..................:.... ... .. .

.AAA.AÄAAAAA.AAAAAA

mrem,/yr fract.
J\JiJ\JJJ\À.AJ\A ÀÀÀÀÀA

0.000E+00 0.0000

0.000Ë+00 0.0000

0.000E+00 0.0000

iiiÍiiîiî iiÍÍii
0.000E+00 0.0000

All Pathways*

¡úÄi\t\Æ\AäÄÂÄÄÄÂii

mrem,/yr fract.
ÄÀAAÄÄAÀÀ ÀÀAÃÂÄ

9.01 6E-01 0.3239

1.5548+00 0.5546

3.404E-01 0.1215

îfiÍiiiiÍ iîiiiÍ
2.802E+00 1.0000

*Sw of all water independent and dependent pathways
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Sumary : FHI¡]MF-Perimeter-Res-Non-Farm-BKC-subtract-preiim

FiIE : F:\RESRÀD FAMILY\RESRAD\FHI{ME-PERIMETER-RES_NON_FARM_BKG_SUBTRACT-PRELIM.R.AD

Total- Dose Cont.ributions TDOSE(i,p,t) for Indivj.dual Radionuclides (i) and Pathways (p)

Ä.s mrem/yr and Fractíon of Total Dose At t:5.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio- AAAÀÀÀÄAÄÀÀÄÁÄ.AÀ

¡¡uc-[ide mrem/yr fracr.
¡jlij!ÄiiJ\liÃ ¡i¡\jiJiJij\jilM ÄA,z\Äii¡\

Cs-137 7.1988-05 0.0001

Ra-226 2.690E-01 0.2573

Sr-90 2.790E-Cg 0.0000

rÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Tota.l 2-69L8-0I 0.2514

Inhalation
ÄÄÀAÀÄÀÀÄÀÄÀAÀÀÄ

mrem,/yr fract.
ÄÄÂÀÀÄÄij,i\ ÀÀÄAÀA

5.488E-11 0.0000

6.291E-05 0.0001

1.2018-10 0.0000

iiiiîîiÍÍ iÍiiiî
6.291E-05 0.0001

Radon

AÄAÀ.AÀÃÀÀAAAAÄÀÄ

mrem/yr fract.
Äi\iu\ÃÄilÄÄ ÀÀÀi\AA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiÍîÍfiiÍ iiiiÍi
0.000E+00 0.0000

Plant
ÄAÄÂAAÀAÀÄÀÀAÄAÄ

mrem,/yr f ract.
.AJ\ÄJ\.AÀÄÀÀ ÄÄJ\J\J\.A

6.267E-06 0.0000

4.51-9î,-01 0.4322

7 . 6688-06 .0.0000

iÍÍÍÍÍîiÍ iÍÍiiî
4.5798-01 4.4322

Meat

ÄÄAÀÀÀÀJ\AAÄAÀAÄA

mrem/yr fract.
ÁAÄÀÄÂAÀÁ JiÄrui¡\A

0.000Ê+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîiÍÍÍiîî iiÍÍÍî
0 - 0008+00 0.0000

Milk
ÃÄÀAAÀÄÀÀAÄÀÄÀAA

mrem,/yr f ract.
i\i\ii,j\¡\AÄi\À ÄÄÄÄÄÂ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍÍÍiîi1iî iÍî.ÍíÍ
0.000E+00 0.0000

Soi 1

ÀÀÄÄ.AÄÀÂÁÀÄÀÃÁÄA

mrem,/yr fract.
ÄÀ¡\A.qäÀÀÄ Ài\i\À,AÀ

5. 916E-08 0. C000

1.1148-42 0.A!I2
9.650E-09 0.0000

ÍiiÍÍîÍÍi iiÍiîî
I.L14E-02 A.0172

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

As mrem,/yr and Fractj-on of Total Dose At t:5.0008+02 years

i{eter Dependent Pathways

Water

Radio- .AÄÄÀÄÄÀAiiA¡\Ãi\ÄiiÀ

Nuclide mrem,/yr fract.
¡\¡ji\Ä¡iÄÀ AÄ;\AiqÀi\ÄJ\ AÄArVn

Cs-137 1.3428-07 0.0000

Ra-226 2.gIAE-Or A.2181

Sr-90 ?.4328-07 0.0000

ÍÍirÍÍ1 ÍÍTÍÍfÍÍÍ ÍÍÍÍÍÍ
TôtaL 2.9I4E-0L 4.2't8'7

Fi sh

ÄAAÀÂÄÄ.AA.AAÄÀÀÀA

mrem,/yr f ract,
ÄÃÀ.4ÄÀ.4ÀÀ ¡j'ÀÃÀÀA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0 .0000

îiiíiiiîi iiifii
0.000E+00 0.0000

Radon

ÀAÄÃAÀÄAAÁAAAAAÄ

mrem,/yr fract.
ÀÀÀÃÀÀÄÃÀ ij'¡\ÄÄila

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iíiÍîiiiÍ Ífrlfi
0.000E+00 0.0000

PÌant
ÄÄAAAAÀAAAAÄAJ\AA

mrem,/yr f ract.
ÄAAÂAJIÄÀA J\ÀAÄAÀ

9.872E-09 0.0000

2.\3)-E-Q2 4.02Q4

.5.836E-08 0.0000

iiilfiiiî iiiiîÍ
2.L318-02 0.02Q4

Meat

AAAAA¡\ÀÄAAÄAÄÀÀÀ

mrem,/yr f ract.
ÄÃÀÀAÄAÄÀ J\AÀAÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

rîîîiirii iîÍiil
0 .000E+00 0.0000

MiIK
iÁAt\i\ii¡iÀi\ÀM;\ÄÀ¡tÄ

mrem/yr fract.
.A¡'ÄÀ¡'ÂÄ¡ii\ äÄÄÀ¡'A

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiÍiiiii iiifîf

AIÌ Pathways*

ÀAAÄ¡!ÄÄÄiì{J\ÀAÄÀA

mrem/yr i¡act.
Àl\i\iii\i\i\¡\¡\ ÄÀÀ.AAÀ

7 .845Ê-05 0.0001

1.045E+00 0. 9999

I .50?E-06 0.0000

fîiiîfiii iilîiÍ
0.000E+00 0.0000 1.04 6E+00 1.000C

*Sum of alf water independent and dependent pathways
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Sumary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-prelim

FiÌe : F:\RESR-AD FAMILY\RESRAD\FHi/iMF-PERIMETER-RES-NON-FARM-BKG-SUBTRACT-PRELIM.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excl-udes radon)

Radio-

Nuclide
AÀAÂAÄÄ

cs-137

Ra-226

Sr- 90

iiiÍÍÍi
Total

Ground

iiÄ¡'¡\¡J\.AÄi\il

mrem,/yr f ract.
i{AÄÀi\i\ÄÄÀ i\ÄÀ¡ii\À

s.989E-10 0.0000

7.2118-07 0.2582

4.9428-14 0.0000

iÍiiÍÍÍiî iiúÍf
1,.2r18-07 0.2582

fnhalation
ÀAÄAÄAÀAAAAÄÄÁAÀ

mrem/yr fract.
jj'¡\ÄÀij'ÄÀi\À AÀÀÀÄÀ

4.565E-16 0.0000

2.845E-05 0.0001

2. 128E-16 0.0000

ÍîiíiiÍii iiiiii
2.845E-05.0.0001

Radon

i\i\i\.ÄÄisiiÄÄÄi

mrem/yr fract.
ÁJ\À.qÀAÀAA ÄJ\J\AÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiîiÍii1Í ÍÍiÍÍi
0.000E+00 0.0000

Plant
ÄAÀÄAÀAÄAÀÃÄÄ

mrem,/yr fract.
ÀÄÀi\¡\ÄÀij'ii ÄÄÄij'AÀ

5.214E-11 0.0000

2.044E-01 0.4336

1.358E-11 0.0000

iiiiÍiÍîi ÍîîÍ1i
2.044E-01 0.4336

Meat

AAAÀÀÀÄÄA.AÀAÀÀÀÀ

mrem,/yr f ract.
i\¡\Æii\tiiÍ,¡j,A AAA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

îiîiiÍiii ÍîÍiîi
0.0008+00 0.0000

Mit k

¡ij\¡\ÀÄÄj\¡üü!i ÄAÄ

nrem,/yr f ract.
ÄAÀÀAÄÀAÄ ÂÃÄÃÀA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiÍiiîi îÍiiiî
0.0008+00 0.0000

SoiI
ÀÀÀÄÄAAÀÀAÀAÄÄÄÃ

mrem/yr fract.
AÄÀAÀÀÀÄÁ ÀÀ.AJ\ÄA

4 . 922E-13 0. 0000

5.308E-03 0.0113

1.709E-14 0.0000

iÍÍÍifiii iiiilí
5.3088-03 0.0113

Tolai Dose Contrii:ìutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dose At t:1.0008+03 years

Water Dependent Pathways

t{ater
Radio_ ÀAÄÀÀÄAÄAÄÀAAÀ.AA

Nuclide mren,/yr fract.
ÀAAÄÄÀÄ J{ÄÀÀÄAÀÀA i*\AJ\Ji,\

Cs-13? 2.428E'-12 0.000A

Ra-226 r.3A4E-07 A.2766

Sr-90 1.269E-12 0.0000

ÍÍÍÍÍÍÍ ÍrÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Total 1.3048-01 0.2766

Fi sh

ÄAAÀÃÁÃÀÄÀAÂÄÄJ\A

mrem,/yr f ract.
AÀÀÄÄÃÀAÀ ÄÀÀAÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

liltiiiii ifíiîÍ
0.000E+00 0.0000

Radcn

AÀÀAÀAÀ¡\AÄÀA¡\AÀÄ

mrem,/yr f ract.
ÄAÄêÄÀÀAÀ JiÆ\ÀJ\¡\

0.0008+00 0. 0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍiiiiiiÍ iiliif
0.000É+00 0.0000

Plant
ÀAÄAAÄÄÀAÀÀAåJ$Â

mrem,/yr f ract.

1.786E-13 0.0000

9.5368-A3 0.0202

9.965E-14 0.0000

iîiiiiiîî ií|iÍi
9.s368-03 0.0202

Meat

ÀÄÄAÄÄÀÀÀÀÄJ$ÀÀA

nren,/yr f ract.
ÃÄÀÄÄÄÀÀÀ AÀÀAAA

0.0008+00 0.0000

0.0008+00 0:0000

0.0008+00 0.0000

liiîiiiii iiiiTi
0.000Ë+00 0.0000

Milk
ÄÀAÀ.AAJ\AÀÀÀÁAÀÂÀ

mrem/yr fract.
AÀÀ.AAAÀÀÀ ;\¡\J\ÄJiÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍÍîîÍifîf iiiîif
0.000E+00 0.0000

Afl Pathways*

ÄAilÀilii¡\äAÂÄÄivsÀ

mrem,/yr fract.
ÀÀÀ.AÀA.AAA J\A.AÀÀÄ

6.541E-10 0.0000

4 .713E-01 1.0000

1.5018-11 0.0000

fTiiÍÍîi| Íiifii
4. ?138-01 1.0000

*Sum of alf water independent and dependent pathways
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Smary : FHWMF-Perimeter-Res-Non-Farm-BKc-subtract-prelim

File : F:\RESRAD FAMILY\RESRAD\FH!'iMF-PERIMETER-RES-NON-FÀRM-BKG-SUBTRÀCT-PRELIM.R-AD

Dose/Source Ratios S]:med Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread

(f) (j) Fraction
À.Ai\ij'ij'ij'i$i$ ¡jr¡\i!åÄÀ/V\i\j\ ÄÄÄi{iiA¡li\Ä

cs-i37+D Cs-137+D 1.000E+00

DSR (j, t) At Time in Years (mrem/yr) / lpct/Ç)
0.0008+00 1.000E+00 5.000E+00 1.000E+01 5.000E+01 1.000E+02 5.0008+02 1 . 0008+03

¡iiliiJüii$lv\ AÄÄÄÀii¡ri\Ä AÄijJ{iiAi\i\À ¡Xi\iliJ\i\Ài{i\ AAÄÄÀÄAÄA AÄÄi\i\ÄAÄÀ ¡\ij!ii!i\iii\i AÀi\li¡\¡!¡l¡!Ä

2.149E+00 2.099E+00 1.912E+00 1.701E+00 6.6738-01 2.0128-0]. 1.?918-05 1.493E-10

Ra-22 6+D

Ra-226+D

Ra-22 6+D

1.125E+01

1.191E-01,

1.136E+01

Ra-226+D

Pb-210+D

äDSR(J)

t: 0. 0008+00

ÀAAÀÀAÀÀÄ

6. 980E+00

1.3208+00

3 . 7 918+00

iiíÍÍ|ÍÍÍ

1.000E+00

1.000E+00

1.1238+01 1.118E+01 1.112E+01 1.065E+01 1.009E+01 5.?978+00 2.613E+00

3.208E-01 7.0628+00 1. 8?9E+00 5. 601E+00 1 .!1 6E+04 5. 8198+00 2. 6238+00

1. 155E+01 1.225E+01 1.300E+01 1 .6258+01 r.'t268+A1 1. 162E+01 5.237E+00

sr-90+D sr-90+D 1.000E+00 3.957E+00 3.857E+00 3.483E+00 3.065E+00 1.105E+00 3.095E-01 '7.1338-06 1.365E-11

Íiîiîiîiii ÍîiiÍiifii iifiTÍiÍÍ iîÍÍiiÍiÍ 17îiîiiÍî iüüíiii ÍÍiiîÍîiÍ ÍiiiîiiiÍ iÍÎifliii iiÍiiiiÍi iiÍíiiiii
The DSR includes contributions from associated (hal-f-life Ó 180 days) daughters.

Singte Radlonuctide Soil Guidellnes G(i,t) in pci/g

Basic Radiation Dose Limit = 1.5008+01 nrem/yr

Nuclide
(i)

ÀÀÀAÁAÁ

Cs-137

Ra-Z?6

Sr-90

iÍíÍi1i

1.000E+00

ÀÄÂÀÄÀAAÁ

7.145E+00

1.298E+00

3.88 9E+00

Í1îîiiiÍr

5.0008+00

ÀAAÀÀêAÀA

7 . 84 6E+00

r.225Ê+0Q

4 .307E+00

iiliiiiii

1.0008+01

ÀAAÀÂÀAAÀ

8.819E+00

1.1548+00

4 . I 948+00

fiiÍfiÍii

5.0008+01

AÄÄAAÀÁÃA

2.248E+07

9.2328-0I
1.3588+01

iiiiiîiiÍ

DSR(i,tmax)

ÄAAAAÀAÀA

2.749E+0Q

1.136E+01

3.957E+00

íifiiÍiÍi

1.000E+02

AAAÀ¡åÀAA

7 .239E+01

8.689E-01

4 .847E+01

ÍÍiiiiiii

5.000E+02

ÃÀÀÄÀi\AÂA

8.3?58+05

1.291E+00

1.9408+ 06

ifiiiÍiÍi

1.0008+03
jj'i\¡\ÄA¡$iÄÀ

1.004E+11

2 . I 64E+00

1.099E+12

iîiiilÍii

Sumed Dose,/Source Ratios DSR (i, t) .in (nrem,/yr) / (pCL/S)

and Single Radionuclide Soil GuídeÌines G(i't) in pcilq

at tmin : time of minimum síngle radionucLide soiÌ guide.line

and at tmax: time of maximum totaf dose:0.000E+00 years

Nuclide Initial
(i) (pci/s)

ÀAÀA.AÀÄ AÀÀÄÁÀÀÀÀ

Cs-13? 4.380E+00

Ra-226 9.000Ê-02

Sr-90 1.100E+00

iiÍÍîii iíÍÍÍîiii

tmin
/.'^- rc \\Juq!q/

ÀÀÀÀAÄÄÀÀÄÀÄÀÁÀÄ

0.0008+00

143.5 ñ 0.3

0.000E+00

iÍiÍiiiiiÍfifiÍi

DSR(i,tmin) c(i,tmin)
(pci/s)

ÀÁÄÀÁÀAAÀ

6.980E+00

8.625E-01

3.7 918+00

Íiiîiiiii

G(i,tmax)
(pci /s )

ÀAÀAÄÁ¡IAA

6.980E+00

1.320E+00

3.791E+00

ÍÍ1iîiîii

ÄAAAÄJ\AÀÁ

2.1498+00

1.?39E+01

3.9578+00

iîîîiúîi
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Sunmary : FHi,lMF- Perimete r-Res-Non-Fa rm-BKc-subtract-pre I Ím

Fi 1e : F:\RESR-AD FÄMlI,Y\RESRAD\FHÌ,üMF-PERIMETËR-RES-NON-FARM-BKG-SUBTRACT-PRELIM.R-AD

Individual Nuclide Dose Surìned Over AII Pathways

Parent Nucl-ide and Branch Fraction Indicated

Nuclide Parent THF(i) DOSE(l,t), mrem,/yr

(j ) (i) t: 0.000E+00 1.000E+00 5.000E+00 1.0008+01 5.0008+01 1.000E+02 5.000E+02 1.000E+03

;IÄÀJU\J\Ä AÀ.AÄÄAÀ ÀAAÀ.AÀÂAÄ ÄÀÄÀÁÀAÀÀ À¡*iAAJ\Ai\¡i ÀÀÄÄÄÀÂÀA. ÄÄJ\J\J\J\JJ,¡{A J\J\J\J\JHJ\J\Ä AÄJJ,J\J\ÄÂÀÄ ÀÀJ\AAÄAJí,A ÀAÄÀÀÄÀAÄ

cs-13? Cs-137 1.000E+00 9.4138+00 9.195E+00 8.37¿-E+00 ?.449E+00 2.9238+Q0 9.076E-01 ?.845E-05 6.54lE-10

sr-90 sr-90 1.000E+00 1.100E+00 1.0?1E+00 9.6368-01 8.440E-01 2.926F,-01 1.18LÊ,-02 1.948E-06 3.4508-12

îiÍÍiiî iÍîîiÍÍ iiÍÍiÍiÍi iiÍiiiifi Íiiiiüii îiliiiîii iiÍiüiîi itffiîiîÍ iiiiÍÎi|Î iiliiíiÍi ÍÍÍÍÍÍÍÍÍ
THF(i) is the thread fraction of the parent nuclide.

Ra-226 Ra-226 1.000E+00 1.012E+00 1.0118+00 1.0078+00 1.001E+00 9.582E-01 9.0?88-01 5.211E-01 2.3528-Qr

Pb-210 Ra-226 1.000E+00 L.012E-A2 2.881î,-A2 9.55?E*02 1.691E-01 5.041E-01 6.458E-01 5.237E-01 2.361E-01

Ra-226 Ra-226 1.000E+00 9.000E-02 8.9868-02 8.9298-02 8.858E-02 8.313E-02 1.6'798-02 4.01Q8-02 1'841E-02

Pb-Z10 Ra-226 1.000E+00 0.000E+00 2.1518-Q3 1.288E-02 2.315Ð-02 6.653E-02 1.4968-02 4.7158-02 1.888E-02

sr-90 sr-90 1.000E+00 4.3538+00 4.2438+00 3.831E+00 3.371E+00 1.215E+00 3.404E-01 8.50rE-06 1.501E-11

iiÍÍiii íiiiiÍi ÍÍiiiiÍLí iiÍîiiÍiî îiiiîiiii îíîÍiíiii iîiÍiÍiiÍ ÍÍiíîÍiíî iîiiiiÍiî iiÍiiiiÍi îîîrÍîiii
THF(i) is the thread fract.ion of the parent nuclide.

lndividual Nuclide Soil ConcentratiÕn

Parent Nuclide and Branch Fraction Indicated

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

(r) (i) t= 0.000E+00 1.000E+00 5.000E+00.1.000E+01 5.000E+01 1.000E+02 5.000E+02 1.000E+03

J\J\.AJüJÅ¡\ ;{ÀÀJIÄAA ÀÀAAÄÄJ\J\Ã ÀÁÀÀÀAÀÄÄ ¡'i\J\ÀÂ.AÄÄJ\ ÀÄÃÀÀÄÀÄÄ ÄÃAÀÀÀÀ¡À ÀAÀÀÄÄÀAÄ AA¡\AAÀÄAA ÄÄÄÄAAÄÀA ÀAÁAAÄAÀÄ

Cs-13? Cs-137 1.000E+00 4.380E+00 4.2198+0A 3.89?E+00 3.466E+00 1.360E+00 4.2228-AI 3.644E-05 3.032E-10

RESCALC-EXE execution time = 1.65 seconds
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Sumary : FHVüMF-Perim-Ind-Bkg-subtract-preLim
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Sunnary : FHVùMF- Pe rim- Ind-Bkg- subtract-prel im

File : F:\RESRAD FAMII,Y\RESR.AD\FHI,ÍMF-PERIMETER-INDUST-BKG-SUBTRACT-PREIIM.R-AD

Dose Conversion Factor (and Related) Paramet.er Sumary

Dose Library: FGR 11

Current3Base3Parameter
Menu3 Parameter ' Value# 3 Case* 3 Name

M ÀÀAê ÄAåAÄÀÀAÀÀAÄ AAAÄ M AAÅÀ M
A-1 3 DCF's for externa.L ground radiation, (nrem/yr1/lpci/Ç)
A-1 3 At-218 (Source: FGR 12) 3 5.847E-03 3 5.847E-03 3 DcFl( 1)

A-1 3 Ba-137m (Source: FGR 12) 3 3.606Ê+00 3 3.6068+00 3 DCFI( 2)

A-1 3 Bi-210 (Source: FGR 12) 3 3.606E-03 3 3.606E-03 3 DCFI( 3)

A-1 3 Bi-2L4 (Source: FGR 12) 9.8088+00 3 9.8088+00 3 DCFI( 4)

A-1 " Cs-13? (Source: FGR 12) 3 7.510E-04 3 7.510E-04 3 DcFl( 5)

A-1 3 Pb-210 (Source: FGR 12) ' 2.44'78-43 3 2.4418-43 3 DCFI( 6)

A-1 I Pb-2I4 (source: FGR 12) ' 1.341E+00 ' 1.341E+00 3 DCFI( 1)

A-1 3 Po-210 (Source: FGR 12) 3 5.2318-05 3 5.231E-05 3 DCFI( 8)

A-1 3 Po-211 (Source: FGR 12) 3 5.138E-04 3 5.1388-04 ' DCFI( 9)

À-1 3 Po-218 (Source: FGR 12) " 5.642E-05 ' 5.6¿-28-05 3 DCFI( 10)

A-1 3 Ra-226 (Source: FGR 12) 3 3.116E-02 3 3.176E-02 3 DcFl( 11)

A-1 3 Rn-222 (Source: FGR 12) 3 2.3548-03 3 2.354E-03 : DCFI( 12)

A-1 ' Sr-90 (Source: FGR 12) 3 7.043E-04 3 7.0438-04 3 DCFI( 13)

A-1 3 Tl-210 (Source: no data) 3 0.000E+00 3-2.000E+00 3 DCFI( 14)

A-1 : Y-90 (Source: FGR 12) '3 2.39IÊ-02 3 2.3978-02 3 DCFI( 15)

B-1

B-1

B-1

B-1

B-1

Dose conversion factors for inhalation, mrem,/pcÍ

Cs-137+D

Pb-2 1 0+D

Ra-22 6+D

Sr- 90+D

Dose conversion factors for ingestion, mren/pci:

Cs-131+D

Pb-2 1 0+D

Ra-226+D

Sr- 90+D

Food transfer factors:
Cs-13?+D, plant,/soil concentration ratio, dimensionÌess

cs-137+D , beef/lj.vestock-intake ratio, (pCi/kq) / (pci/d)

cs-L3l+D , nitk/.Livestock-intake ratio, (pcilL) / (pci/d)

4.000E-02

3.0008-02

8.000E-03

1, 1)

7,2)

1,3)

3

33
32
38

3

3'7

31

3

3

3

1 908-05

32AE-02

594E-03

308E-03

0008-05

2'7 6B-03

3218-03

528Ë-04.

190E-05

360E-02

580E-03

300E-03

0008-05

370E-03

320E-03

420E-04

4.000E-02

3.0008-02

8.0008-03

00 0E-0 2

0008-03

000E-03

DCF2 (

DCF2 (

DCFZ (

DCF3 (

DCF3 (

DCF3 (

bcF3 (

RTF (

RTF {

RTF (

RTF (

RTF (

RTF (

RTF (

RTF {

3

3

3

1

I
1

5

5

1

1

1)

2)

3)

¿l

D-1

D-1

D-1

D-1

D-1

1)

2J

4)

D-34

D-34

D-34

D-34

D-3 4

D-3 4

D-34

D-34

D-34

D-3 4

D-34

D-34

D-34

D-34

D-34

D-34

Pb-2 1 0+D

Pb-2 1 0 +D

Pb-270+D

plant/soiI concentration ratio. dimensionless

beef,/livestock-intake ratio, (pCi/kg)/ (pci/d)

mi1k,/livestock-intake ratio, (pci/L) / (pcL/d)

plant/soil concentration ratio, dimensionfess

beef/livestock-intake ratio, (pci/kq) / (pcí/d)

milk,/livestock-intake ratio, (pcill,l / @Ci/d)

plant,/soil concentratj-on ratio, dimensionless

beef,/livestock-intake ratio, (pci/kgJ / lpci/d\
milk,/Ìivestock-intake ratio, (pci,/L¡ / lpci/d)

1.0008-02 3 1.0008-02 3 RTF(

8.000E-04 " 8.000E-04 3 RTF (

3.000E-04 3 3.000E-04 . RTF (

2,L)

2 ,2)

3,1)

3,3)

Ra-226+D

Ra-22 6+D

Ra-226+D

Sr- 90+D

Sr-90+D

Sr- 90+D

3.0008-01

8.0008-03

2.000E-03

4,7)

4,2)
¿ ?\

0008-02

000E-03

00oE-03

3 2.000E+03
3 1.0008+02

3.0008-01

I .000E-03

2.0008*03

33 Bioaccmul-ation factors, fresh water, 1,,/kg

' Cs-137+D , fish
3 Cs-137+D , crustacea and mollusks

3 2.0008+03 3 BIOFAC(

: 1.0008+02 3 BIOFAC(

33

D-5

D-5

D-5

D-5

1, 1)

1,2)
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Sl:mary : FHWMF-Perim-Ind-Bkg-subtract-prelim

FilC : F:\RESRAD FAMILY\RESRÄD\FHT{MF_PERIMETER-INDUST_BKG_SUBTRÀCT-PRELIM.RAD

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

Dose Librarv: FGR 11

Menu 3

Base

Case*

Parameter

NameParameter

fish
crustacea and molÌusks

Current

value#

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Pb-2r0+D

Pb-2 10+D

Ra-226+D

Ra- 2 2 6+D

sr- 90+D

Sr- 90+D

fish
crustacea and molÌusks

fish
crustâcea and mollusks

33

35
32
3

31

000E+02

0008+02

000E+01

500E+02

000E+01

000Ê+02

0008+02

0 00E+02

0008+01

5 0 0E+02

000E+01

0008+02

BTOFAC (

BlOFÀC (

B]OFAC (

BIOFAC (

BIOFAC (

BTOFAC (

2, r)
I )\

3, 1)

4, r)
4 ,2)

3

1

5

2

6

1

iiliiúiîÍÍiiiîÍîîiîÍiîiÍiiiiiiÍrfiîiiiÍiiÍ|iiÍÍiÍîiîiiiiíîîiiiliiiiifiiÍiiiiiirÍüiîiÍiiîÍïÍÍÍÍÍÍÍÍÍÍÍÍfÍ
+Eor DCF1(xxx) on1y, factors are for infinite depth & area. See ETFG table in Ground Pâthway of Detailed Report
*Base Case means Default.Lib w/o Associate Nuclide contributions.



RESRAD. Version 6.4 T<< l,init : 180 days L2/I6/2A09 22:32 Page 4

Sumary : FHl,iMF-Perim-Ind-Bkg-subtract-preLim

Fi.IE : F:\RESRAD FAMILY\RESRAD\FHI.IMF_PERIMETER-INDUST:BKG_SUBTRACT_PRELIM.RAD

Site-Specific Parameter Surunary

User Used by RESRÄD 3 parame-Ler

Menu 3 Parameter 3 Tnput ' Default. 3 (lf different from user input) 3 Name

AÀAÀÀÂÃAÀAÀAAAAÀÄAÄÀÄ AÃÀÄÀA.AAÄAÀful\jijMMM'\jiJ\ÃN$\jlAjUi
R011

R011

R01 1

R011

R011,

R011-

R011

R011

R011

R011

R0l1

R011

R011

R01 1

1 2.2908+03

' 5.000E+00

" 2.500E+02
3 1.5008+01

' 0.000E+00

' 1.000E+00
. 5.000E+00
3 1.000E+01
3 5.000E+01
3 1.0008+02

' 5. 000E+02

3 1.0008+03
3 not usecì

3 not used

3

3

3

3

3

3

3

Ä.rea of contaminated zone {m**2)

Thickness of contaminated zone (m)

Length parallel to aquífer flow (m)

Basic radiaLion dose linit (mrem/yr)

Tj-me since placement of material {yr)
Times for calcul-atlons (yr)

Times for calculations (yr)

Times for calculations (y¡)

Tj-mes for calculations (yr)

Tj-mes for calculations (yr)

Times for calculations (yr)

Times for calculati-ons (yr)

Times for cal"culations (yr)

Times fÕr calculat.ions (yr)

Initial principal radionuclide (pci/g) :

Initlat principal radionuclide lpci/9) :

Initial principal radionuclide (PCi,/q) :

Concentration in groundwater (pci/1,):

Concentration in groundwater (pCilL):

concenlration in groundwater (pci/L):

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (n/yr)

Density of côntaminated zone (g/cn**3)

contaminated zone erosion rate (m/yr)

Contaminated zone total Porosity
Contaminated zone field capacitY

contaminated zone hydraulic conductivity (m,/yr)

contaninated zone b Parameter
Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coef f icient
PrecÍpitation (m/yr)

Irrigation (m,/yr)

Irrigation mode

Runoff coefficient
Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (9,/cm**3)

Saturated zone total PorÓsitY
Saturated zone effective porosity

Saturated zone field capacity
Saturated zone hydraulic conductívity (m/yr)

Saturated zone hydraulic Aradient
Saturated zone b parameter

Water table drop rate (m,/Yr)

WelI pump intake depth (m below water table)

1.000E+04 3

2.000E+00 3

1.0008+02 "

3.000E+01 3

0.000E+00'
1.0008+00 "

3.000E+00 '
1.000E+01 3

3.000E+01:
1.000E+02 3

3. 000E+02 3

1.0008+03 '
0.000E+00 3

0.000E+00 '

0.000E+00 '
0.000E+00 3

0.0008+00 "

0.0008+00 3

0.000E+00 3

0.000E+00 3

3 0.000E+00 3 0.000E+00 '
: not used 3 1.500E+00 '
3 not used ' 1.0008-03 '
3 1.660E+00 ' 1.5008+00 =

" 1.0008-03 3 1.0008-03 3

3 3.300E-01 3 4.000E-01 3

" 2.400E'-01 3 2.0008-01 3

3 5.0008+03 3 1.000E+01 '
3 4.900E+00 r 5.300E+00 '
3 2.000E+00 3 2.000E+00 '
3 not used 3 8.000E+00 '
3 4-600E-01 " 5.000Ê-01.3
3 1.230E+00 3 L.000E+00 '
" 0.0008+00 3 2.0008-01 3

3 overhead 3 Õverhead
3 2.000E-01 3 2.000E-01 '
3 1.000E-06 I 1.000E+06 3

3 1.000E-03 3 1.000E-03 =

33

3 l-.660E+00 ' 1.500E+00 '
. 3.300E-01 3 4.000E-01 3

3 2.4008-01 3 2.000E-01 .

3 2.000E-01 3 2.000E-01 3

3 2.0008+04 3 1.000E+02 3

3 4.800E-03 3 2.000E-02 3

" 4.900E+00 ' 5.3008-00 3

3 1.000E-03 3 1.0008-03 '
. 1.8008+01 3 l-.000E+01 3

3

3

3

3 AREÀ

3 THICKO

3 LCZPAQ

3 BRDL

'r( 3)

'r( 5)

" r( 6)

3 T( 7)

. r{ 8)

3 T(10)

R0L2

R012

R012

R012

R012

R 012

R013

R013

R013

R013

R013

R013

R0 13

R013

R013

R0 13

R013

R013

R0 13

R013

R0 13

R013

R013

R013

3 C0!ER0

3 DENSCV

3 VCV

3 TPCZ

3 FCCZ

3 HCCZ

3 WIND

3 HUMID

3 EVAPTR

3 PREC]P

3Rl
3 IDITCH
3 RUNOFF

3 Í{AREA

3 EPS

Cs-13?

Ra-226

Sr- 90

Sr-90

4.380E+00

9.0008-02

1.100E+00

not used

not used

not used

3 51 (1)

3 Sr. (3)

: S1 (a)

3 Vü1( 1)

3 w1( 3)
3 Wi( 4)

R014

R014

R014

Ê.014

R014

R014

R014

RO I4

R014

3 DENSAQ

3 TPSZ

3 EPSZ

3 FCSZ

3 HCSZ

3 HGWT

3 \'!{T
3 DWIBWT
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Summary : FHViMF-Perim-Ind-Bkg-subtract-pre.Iim

F.ile : F:\RESRAD_FAMILY\RESRAD\FH!ìMF-PERIMETER-INDUST-BKG-SUBTRÀCT-PRELIM.R.AD

Site-Specific Parameter Sumary (continued)

3 3 User 3 3 Used by RESRAD 3 Parameter

Menu 3 ParðmeLer 3 Input 3 DefauLt 3 (If different from user input) 3 Name

i^¡^ ÅÀ 
^1v\riÀÀraÀl\?\¡

R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3 ND 3 --- 3 MODEL

R014 3 Well pumping rate (m**3,/yr) 3 not used 3 2.500E+02 ' UW

333

R015

R015

R015

R0 15

R0 15

R015

R 015

Nmber

Unsat.

UnsaC.

Unsat.

UnsaL.

Unsat.

Unsat.

unsat.

1

4.0008+00

1.500E+00

4.000E-01

2.0008-01

2.000E-01

5.3008+00

1.000E+01

3

3

3

of unsaturated zone strata
zonej 1, thickness (m)

zone l, soil density (g/cn"*:1

zone 7, totaf porosity
zone 1, effeccive porosity
zone 1, field capacity
zone I, soil-specific b parameter

zone 7, hydrauÌic conductivity (m,/yr)

Distribution coeffi-cients for Cs-137

Contaminated zone {cn**3,/g)
Unsaturated zone l- {cm**3/g)

Saturated zone (cm**3,/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Ra-226

contaninated zone (cm**3,/g)

UnsáLurated zone 1 (cm**3,/g)

Saturated zone (cm**3/g)

Leach rate (/yr)
Sol,ubility constant

Distribution coefficients for Sr-90

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cn**3./g)

Saturated zone (cm+*3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pb-210

contamínated zone (cm**3,/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (,/yr)

Solubil-ity constant

fnhalation rate (m**3,/Yr)

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

Exposure duration
Shielding factor, inhalation
Shielding faclor, external gama

Fracti-on of time spent indoors

Fraction of time spent outdoors (on site)
Shape factor flag, externaÌ gama

:1
30
31

12
32

32
32
32
30
30

3

3

3

3

000E+00

660E+00

30 0E-0 1

400E-01

000E-01

900E+00

0008+03

80CE+02

I 008+02

800E+02

000E+00

000E+00

7 . 000E+01

7.000E'+01

7.000E+01

0.000E+00

0. 000E+00

3.000E+01

3.0008+01

3.000E+01

0.000E+00

0.000E+00

3

3

3

3

3

3

3

3

. H(1)
3 DENSUZ (1)

3 TPUZ (1)

3 EPUZ (1)

3 FCUZ (1)

3 BUZ (1)
3 i{cuz (1 )

R01 6

R0 16

R016

R016

R016

R016

R016

R01 6

R016

R01 6

R01 6

R016

4 . 600E+03

4.6008+03

4. 6008+03

0.0008+00

0.000E+00

7.000E+01 3

7.000E+01 3

7.0008+01 3

0.000E+00 3

0.0008+00'

3.0008+01

3.0008+01

3.0008+01

0.000E+00

0 - 0008+00

000E+02 3

000E+02 3

000E+02 3

0008+00 3

0O0E+00 3

8.400E+03 '
1.0008-04 3

3.000E+01 3

4.000E-01 3

?.000E-01 3

5.0008-01 3

2.5008-01 .

1.0008+00 3

?.2858-04

not used

2 -r248-Q3

not used

9.L218-04

not used

DCNUCC (

DCNUCU (

DCNUCS (

ALEACH i

SOLUBK (

3 DCNUCC (

3 DCNUCU (

3 DCNUCS (

3 AIEACH (

3 SOLUBK (

1)

1.1)

1)

1)

1)

3)

3,1)

3)

3)

3)

R016

R01 6

R01 6

R01 6

R01 6

R016

6.393E-04

not used

DCNUCC (

DCNUCU (

DCNUCS {

AIEACH (

SOLUBK (

3 DCNUCC (

3 DCNUCU (

3 DCNUCS (

3 AIEACH (

3 SOLUBK{

3 TNI{AT,R

3 MI,INH

'LD

3 SHF3

3 SHFl
3 FIND

3 FOTD

' rb

3

4)

4, L)

4)

4)

4)

2)

2 ,1)
z)

2)

2)

R01 6

R01 6

R016

R01 6

R01 6

R01 6

R017

R01?

R017

R017

R01l

R017

R017

R01?

1.0008+02 3 1

1.000E+02 ' 1

1.0008+02 3 1

0.000E+00 3 0

0.000E+00 3 0

8.400E+03 3

1.0008-04 3

2.5008+01 3

4 .0008-01 3

8.000E-01 3

6.000E-02'
1. ?00E-01 3

1.000E+00 3 >0 shows circular .AREA.
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Smary : Fi{ViMF-Perim-Ind-Bkg-subtract-prelim
FilE : F: \RESRAD FAMTLY\RESR-AD\FHTMF_PERIMETER_TNDUST_BKG-SUBTRJ\CT_PRE],IM.F-AD

Site-Specific Parameter Sumary (continued)

User 3 3 Used by RESR.AD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (If dj-fferent from user input) 3 Name

ÀÀÀÀÄÂAÄAÄÂÄAÀÀMAAÄÄAAAAAAAAAAAAÄÄÀAAÀÀJ\AAAJ\AÀAÀÀA.AÂAÅÀffi4ÀÀÀÀÄÂÀAÄÂAÀ
R01? 3 Radii of shape factor array (used if FS : -1); :

R01? 3 Outer annular radius (m), ring 1: 3 not used 3 5.000E+01 3 RAD_SHAPE( 1)

R017 3 Outer annul-ar radius (m), ring 2: 3 not used 3 1.0718+01 3 *-- 3 RAD_SHAPE( 2)

R017 3 outer annular radius (m), ring 3: 3 not used 3 0.000E+00 3 RÃD SHAPE( 3)

R017 3 outer annular radius (m), ring 4i 3 not used 3 0.000E+00 3 RAD_SHAPE( 4)

R01? 3 outer annular radius (m), ring 5: 3 not used " 0.0008+00 3 --- 3 RAD_SHÀPE( 5)

R017 3 Outer annular radius (m), ring 6z 3 not used 3 0.000E+00 3 RAD_SHAPE( 6)

R017 3 Outer annu.lar radius (m), ring 1i 3 not used '0.0008+00 3 RcD_SHAPE( 7)

R01? 3 Outer annular radius (m), ring 8: 3 not used '0.0008+00 3 --- 3 RÀ'D_SHAPE( 8)

R01? 3 Outer annular radius (m), ríng 9: 3 not used " 0.000E+00 : RAD_SHAPE( 9)

R01l 3 OuLer annuiar radius (m). ring 10: 3 not used = 0.000E+00 3 RAD_SHAPE(10)

R01? 3 Outer annuLar radius (m), ring 11: 3 not used '0.000E+00 3 RAD_SHAPE(11)

R017 3 Outer annular radlus (m), ríng 12: 3 not used 3 0.000E+00 3 RAD SH-APE(12)

33

R017 3 Fractions of annul-ar areas within .qREA:

R01? 3 Ri.ng not used ' 1.0008+00 3 FRACA( 1)

R01? 3 Ring not used 3 2.1328-01 3 FRÀCA( 2)

R01? 3 Rj,ng not used ' 0.000E+00 3 FRÀCA( 3)

RO17 3 Ring 4 3 not used 3 0.000E+00 3 FRACA( 4)

Þôr? 3 Þiñ^ ( 3 not used 3 0.0008+00 3 FRJ\CA( 5)I\r l Iv

R01?3 Ring 6 3 notused 30.0008+003 3FRACA(6)

nOtr . Ring 1 3 not used 3 0.000Ê+00 3 FR-ACA( 7)

R01? 3 Ring not used " 0.000E+00 3 3 FRACA( 8)

R01? 3 Ring not used 3 0.000E+00 FRACA{ 9)

R01l 3 R.ing 10 3 not used 3 0.000E+00 FRACA(1O)

R01? 3 Ring 11 not used 3 0.000E+00 3 FRACA(l1)

R01? 3 Ring L2 " not used 3 0.0008+00 3 FRÀCÃ(12)

R018 "
R0r8 3

R018 '
R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018 3

R018.
R018 3

R018 3

Fruits, vegetabl,es and grain consumption {kglyr)
Leafy vegetab.Ie consumption (kglyr)

Milk consumption (1,/yr)

Meat and poultry consumption (kqlyr)

Fish consumption (kglyr)
Other seafood consumption (kq/ytJ

Soil ingestj-on rate (g,/yr)

Drinking water intake (L/yr)
Contaminat.ion fraction of drinking water

Contamination fraction of household water

Contami-nat-ion fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contam.ination fraclion of pl-ant food

Contamination fraction of meat

Contaminati-on fraction of milk

Livestock fodder intake for meal (kglday)

Livestock fodder intake for milk (kglday)

Livestock water .intake for meat (L/day)

Livestock water intake for milk (L/day)

l,ivestock soil intake (kglday)

3 not used
3 not used
3 not used
3 not used
3 not used
3 not used

' 3. 6508+01
3 3.500E+02
3 1.000E+00
3 not used
3 not used
3 not used
3 not used
3 not used
3 noL used
3 not used

3 not used
3 not used
3 not used
3 not used
3 not used

3 1.6008+02 3

3 1.4 008+01 3

3 9.200E+01 3

3 6.300E+01 3

" 5.400E+00 3

3 9.000E-01 3

3 3.650E+01 3

3 5.100E+02 3

3 1.000E+00 3

3 1.000E+00 3

3 1.000E+00 :

3 1.000E+00 3

3 5.000E-01 3

3-1

33

" 6.800E+01 3

3 5.500E+01 3

' 5.000E+01 3

3 1.6008+02 3

3 5.0008-01 3

3 DrET(1)
3 DIET(2)
3 ÞTET (3)

3 DIETi4 )

3 DÌET (5)

3 DIET(6)
3 SOll,
3 DWT

3 FDV,I

3 FHHITÍ

3 FI,W

3 FIRW

3 FR9

3 FPI,AN'T

3 FMEAT

3 EMILK

R018

R0 18

R019

R019

R019

R01 9

R0l- 9

LFI 5

LFI 6

LWI 5

LT{I6

TSI



R1 9B

R1 98

R1 9B

R1 98

R1 98

R1 98

R1 9B

R,198

R1 98

R1 9B

R1 98

R1 9B

R1 98

R1 98

R1 98

R1 9B
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Swary : FHI/iMF-Perim-Ind-Bkg-subtract-prelim

Fi]E : F:\RESRAD*FAMTLY\RESRAD\FHWMF-PERIMETER_INDUST_BKG_SUBTRACT_PRELIM.RAD

Site-Specific Parameter Smary (continued)

User Used by RESRAD 3 Parameter

Menu 3 Parameter 3 Input 3 Defau.It 3 (If different from user input) 3 Name

¡:\¡\ÄAi{AÀiül¡Siii\ii?\ÄäiiÃi\i$ÂiiÀÂÀi\ ÄAä¡ii\ÄA¡\AÄiii\iiÄ¡jJiÄ¡ii\ÂÄÀi\MÀA¡\4tu\Ä¡\AiìÀAÀÄAÄiiiiiV\ÁiiiUEÀfu\À üü\Aii¡*i

R019 3 Mass loading for foLiar deposition (g/m**3) 3 not used '1.000E-04 3 MLFD

R019 3 Depth of soil mixing layer (m) 3 1.500E-01'1.500E-01 3 DM

R019 3 Depth of roots (m) 3 not used 3 9.0008-01 3 DRooT

.R019 " Drinking water fraction from ground water 3 1.000E+00 3 1.0008+00 3 FGWDI'I

R019 3 Household water fraction from ground water 3 not used 3 1.000E+00 3 FGWHH

R019 3 Livestock water frection from ground water 3 not used = 1.000E+00 3 --- 3 FGI{LI"ù

R019 3 Irrigation fraction from ground water 3 not used 3 1.000E+00 3 --- 3 FG!í]R

3 7.000E-01 3

3 1.500E+00 3

3 1.100E+00 3

3 1.700E-01 3

3 2.5008-01 3

. 8.000E-02 "

3 1.000E-01 3

' 1.000E+00 '
3 1.0008+00 3

3 2.500E-01 3

3 2.5008-01 3

3 2.500E-01 .

3 2.500E-01 3

3 2.5008-01 3

3 2.5008-01 .

3 2.000E+01 3

3 2.000E-05 .

3 3.0008-02 .

3 2.000E-02 .
3 9.800E-01 3

" 3.000E-01 3

. 7.000E-07 3

3 1.0008-10 3

3 8.000E-01 3

3 2.000E-01 3

3 Cl2i,{TR
3 CT2CZ

3 CSOIL

3 CAIR

3 DMC

3 EVSN

3 REVSN

3 AVFG4

3 AVFG5

3 STOR_T (1)

3 STOR_T (2)

3 STOR._T (3)

3 STOR_T (4 )

3 STOR_Î (5)

3 STOR_T (6)

3 STOR_T(7)

3 STOR_T (8)

3 STOR_T (9)

vùet weight crop yield for Non-¡eafy lkg/m+*2J

Wet weighl crop yield for Leafy lkg/n**z)
tr{et weight crop yield for Fodder (kghî*+2)

Growing Season for Non-leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (Years)

Translocation Êactor for Non-Leafy

TransloceLion Factor for l,eafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Fotiar lnterception Fraction for Leafy

Dry Folj.ar lnterception Fraction for Fodder

i{et Foliar fnterception Fraction for Non-Leafy

Wet Foliar lnterception Fraction for Leafy

ltet Foliar lnterception Fraction for Fodder

Weathering Renoval Constant for Vegetation

3 not used

' not used
3 not used
3 not used
3 not used
j not used
3 not used
3 not used
3 not used
3 not used
: not used
3 not used
3 nol used
3 not used
3 not used
3 not used

3 Yv(1)

" Yv(2)
3 1'V(3)
3 TE(1)
3 rE (2)

3 Trv(1)
3 TrV(2)
3 Trv(3)
: RDRY (1)

3 RDRY (2)

3 RDRY (3)

3 RIÌET ( 1)

3 RrfET (2 )

3 RidET (3)

: I'iLAM

c14

c14

c14

c14

cL4

cr4
c14

3

STOR I

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

STOR 3

R021 3

R021 3

R021 "

R021 3

3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not

used

us ed

used

used

used

used

used

used

used

3 1.400E+01

' 1.000E+00
3 1.000E+00

' 2.0008+01
3 7.000E+00
3 7.000Ê+00
3 1.0008+00
3 1.000E+00
3 4.500E+01

1.400E+01 3

1.000E+00 "

1.000E+00 3

2.000E+01 3

7.000E+00 3

1.000E+00 3

1.000E+00 "

1.0008+00 3

4.5008+01 3

C-I2 concentration in water (9,/cm**3)

C-12 concentration in contaninated soil (g/g)

Fraction of vegetation carbon fxom soil
Fraction of vegetatj-on carbon from air
c-14 evasion layer thickness in soil (m)

c-14 evasion flux rate from soil (1,/sec)

c-12 evasion ffux rate from soil {l-lsec)
Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage'Èimes of contaminated foodstuffs (days)

Fruits, non-Ìeäfy vegetables, and grain

Leafy vegetables

Mitk
Meat and poultry
Fish
Crustacea and mollusks

Well water

Surface water

T.ivestock fodder

Thickness of building foundation (m)

Bulk density of building foundatÍon (g/cm**3)

Total porosily of the cover material
Total porosity of the building foundation

3

3

not used

nÕt used

not used

not used

1 .500E-01

2.400E+00

4.000E-01

1.000E-01

3

FLOORl

DENSFL

TPFL
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Site-Specj-fic Parameter swary (continued)

3 3 User 3 3 Used by RESRAD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (lf different fron user input) 3 Name

¡iAÀAÃÅÀAAJ\AÄÀÄÀÄ ÄiiAAÃÄÄAAÀÀÃÃA.qÄAAA,AA.A,AAA,AÄAÄÂÄÀ.4ÀAAÂÀAAAÀ.q.A

Vofumetric water content of the cover materiaL

volumetric water content of the foundation

Diffusion coeffic.ient for radon gas (m/sec):

in cover materiaL
in foundation material
in contaminated zone so.il

Radon vertical dimension of mix.ing (m)

Average building air exchange rate (1/hr)

Heíght of the buildinq (room) {n)

Buildi,ng interior area factor
Building depth below ground surface (m)

Emanating power of Rn-2?2 ga9

Emanating power of Rn-220 gas

R02 1

R021

R0 21

R021

R021

R021

R0 21

R 021

R0 21

R0 21

R02 1

R02 1

R02 1

3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not

used

used

used

us ed

used

used

used

used

used

used

3 not used
3 not used

000E-02 3

0008-02 3

000E-06.
000E-07 3

000E-06.
000E+00 3

0008-01 "

500E+00 3

000E+00 "

0008+00 3

5008-01.
500E-01 "

3

3 PH2OCV

3 PH2OFL

35
33

,2
-J

32
32
35
32
30

32

3

: DlFCV
: DIFFI
3 D]FCZ

3 HMIX

3 HRM

3 DMFT,

: EMANA(1)

3 EÌ,IANA(2)

TITL 3 Nmber of graphical time points ' 3z 3 --- 3 NPTS

TITL 3 Maxímum number of .integration points for dose t 1? 3 --- 3 LYMAX

TITL 3 Maximum number of integration points foï risk 2 251 3 --- 3 KYMAX

r I r r I r r I r r r r r r r r I r r r r r r Í Í f iîÍiîîÍiiiÍÍiüiiiiíiÍîfiiiiiiliiiîÍÍiiiiîiiilíirfîîfflüíiîiiíiiiiiiiiiiiiifiÍiÎÍÍÍiflrriiiiiTlllíÎfí

Sumary of Pathway Selections

Pathway 3 User Selectíon

1-- external gama 3 actÍve
2 -- inhalation (w,/o radon) 3 active

3 -- plant ingestion 3 suppressed

4 -- meat ingestion 3 suPPressed

5 -- miÌk ingestion = suPPressed

6 -- aquatic foods ' suppressed

7 -- drinking water ' active
I -- soil inqestÍon 3 active

9 -- radon suPpressed

Find peak pathway doses 3 active
iÍ Íif iÍ if f î i Í î iÍí i i Í i ii i i Îiii irÍ í ÎÍ i iiÍ f Î f ii if iÎ iÍ i
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Smary : FHIdMF-Perim-Ind-Bkg-subtract-pref im

Fi.le : F:\RESR.AD FAMILY\RESRAD\FHWMF-PERIMETER-INDUST-BKG-SUBTRACT-PREI,IM.RAD

Contaminated Zone Dimensions

¡ü\Äiffi
Area: 2290.00 square meters

Thickness: 5.00 meters

Cover Depth: 0.00 neters

lnitial Soil concentrations, pci/g
AÀAÂÄA¡1ÄéÄÄÀÀåÄÄÀÀAÄÀ AÄAÀAAÄAA

cs-137 4 .3808+00

Ra-226 9.000E-02

sr-90 1.100E+00

Totaf Dose TDOSE(t), mrem/yr

Basi-c Radiation DÕse l,imit : 1.500E+01- mrem,/yr

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

AÀÀÀÀÄÀÀÄÀÃ

t (years) :

TDOSE (t) :

M(t):

0.000E+00

3.112E+00

2.O',l 4E-07

1.000E+00

3 . 04 6E+00

2.031E-01

5.0008+00

2.798E+00

1 . I 66E-01

1.000E+01

2.519E+00

1 . 680E-01

5.000E+01

1.150E+00

?.6658-02

1.0008+02

5.4428-01,

3.6288-02

5.000E+02

2.32?8-0:.

1.552E-02

1.0008+03

1.193E-01

?.956E-03

Maximum TDOSE(t): 3.112E+00 mrem,/yr at t : 0.000E+00 years



RESRqD. version 6.4 T< j,imit = 180 days I2/J"6/2009 22:32 Page 10

Sumaly : FHITMF-Perim-Ind-Bkg-subtract-prelim

File : F:\RESRAD_FAMIi,Y\RESRAD\FHI/üMF-PER]METER-INDUST-BKG-SUBTR-ACT-PRELIM.RI\D

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

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

Water Independent Pathways (lnhalation excludes radon)

Ground

RAdiO- AÂÀAÄAAÀÀAÀAÂÄÀÄ

Nuclide nrem,/yr fract.
AÀAÄÃÄA AA,CA,qÄAAA AAAAÀA

cs-137 2.9028+00 4.9326

Ra-226 1.994E-01 0.0641

Sr-90 5.286E-03 0.0011

IIIIIII TIITTITII IT]I1I
Toral 3.1078+00 0. 9983

lnha.lation
AÄÄAAÄAÄAAÀÃÀÂÄÁ

mrem/yr fract.
ÄAÂÄÀÀÄÀÀ ÀÀÄ.êÄÄ

3.272E-06 0.0000

1.907E-05 0.0000

3.3668-0s 0. Ó000

iiilîîiii ÍfîiÍi
5. 6018-05 0.0000

Radon

AAÀAÄÄAÄÀÃAÀAAÀÄ

mrem/yr fract.
ÀA.AÄAAAÄÀ J\.ÄJIJIÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iliiÍÍiii iiifii
0.000E+00 0.0000

Plant
ÄÀÀÄAÀÀÀAAAAÀÄAA

mren/yr fracL.
ÀAÀÀAÃi\AÄ À.AÀÄÄA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiiiîiÍiî iiÍfiî
0.000E+00 0.0000

TICd L

AÄAÀÄÁAÀÄAAAAAAÁ

mrem/yr fract.
ÄAÄAÄÄAÃÄ ÀJiÄNVi

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iÍiîÍíiir fÍiiii
0.0008+00 0.0000

MiTK

ÃAÀÀÄÀÄAA.A,AÀAAAA

mrem,/yr f ract.

0.000E+00 0.0000

0.000E+00 0-0000

0.0008+00 0.0000

iiÍiiiîii iîiîÍi
0.0008+00 0.0000

Soil
¡\jjJUil¡üi\¡\ffi
mrem/yr frâct.

?\¡'AÀi\i\ÄÄ.A ÄÀÀÄÄÃ

1.8178-03 0.0006

1.082E-03 0.0003

1.393E-03 0.0004

iîiiiliii fÍiiil
4.2928-03 0.0014

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

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

Water Dependent Pathways

flTater

Radio- ÃAÀÀÀÄÄAAAÄAÀAÀÁ

Nuclide mrem,/yr fract.
ÄAA.AÄÄÄ ii!ÀijJviÌ\ÄÄii ÄÀÀÀÀÄ

Cs-13? 4.213E-06 0.0000

Ra-226 9.1,92E-05 0.0000

Sr-90 ? .2008-04 0.0002

ÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍ ifÍÍÍÍ
Tota.l 8.1618-04 0.0003

Fi sh

ÀAÀAÄÂÂÀÃÀÀÀAAÄÀ

nrem./yr f ract.
ÄÀÀÀÄAAÄA ÄÀilAÀÂ

0.000E+00 0.0000

0.000E+00 0 .0000

0.0008+00 0.0000

Íi||íÍiÍi iiiîfi
0.000E+00 0 .0000

Radon

ÂÄÃÀÀÂÄÄÀÀÄAAÄÃÀ

mrem,/yr fract.
ÀAÀAÃÁÄÀÄ ÄÂÄAAÁ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

üiiÍîiii fîiiiî
0.0008+00 0.0000

Plant

mrem,/yr f ract.
¡iÀÀÄÀJ\AAA ÀÀÀÀAA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍiÍiiiii liliii
0.000E+00 0.0000

Meat

ÃAAÄÁÀÀÀ¡iÄÄÀÄÀÀ.A

mrem,/yr f ract.
ÄÄÄAÄÀÀAA ÀÀÄAÃÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

7iiÍiiii| iÍiiîf
0.0008+00 0.0000

Milk
ÀÄÀii¡\ÀÄi\A¡\ÀÄÄÀÀÀ

mrem,/yr f ract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

íiliiîîfi iilîii
0.0008+00 0.0000

ALI Pathways*

.AÄÀi\ÀÄ¡ó,ÄÀ j\ÄÄAAi\

mrem/yr fract.
ÄJ\JIÄAAÄÄ'T i\ÀAÄÀA

2.904E+00 0.9331

2.006E-01 0.0645

7 .433E-03 0.0024

îiîifÍi1i iîiÍÍÍ
3.112E+00 1.0000

*Sr.m of alt water indépendent and dependent pathways
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Sumary : FHhÌ.4F-Perim- Ind-Bkg-subtract-prel im
File : F:\RESRAD_FAMIIY\RESRAÐ\FH!{MF-PERIMETER-INDUST-BKG-SUBTRACT-PRELIM.RÀD

Total Dose Contr.ibutions TDOSE(ì,p,t) for Individual Radionuclides ij") and Pathways (p)

As mrem/yr and Fraction of Total Dose At t:1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio- ÄÁÄAAAÃÀÀÀÀÃÀÄÄÃ

Nuc.l,ide mrem,/yr f ract.
jj"i\iii\Ãi\A ¡il\id!i\i\ijJ\¡U\ AAÄAAÄ

Cs-13? 2.835E+00 0. 930?

Ra-226 1.992E-01 0.0654

Sr-90 5.151E-03 0.0017

ÍÍÍÍÍir iíiiiiÍii iÍiiiÍ
Total 3.0398+00 0. 9977

InhaÌation
AAAAAÄÄÀAÄAÀAÄÄÀ

mrem,/yr fract.
AAAÄÀÂAÄÀ ÄÄÀÀÄÀ

3.191E-06 0.0000

2.0s48-05 0.0000

3.280E-05 0.0000

iÍiÍîiiiÍ iiiiii
s.6s4E-05 0.0000

Radon

AAÀÀÄAÄÄÀÀÄAAÀÄÀ

mrem,/yr f ract.
ÄÄÀÀÀAAAÀ AAAAAÃ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iîiÍiiiii iiÍiîÍ
0.000E+00 0.0000

PLant

ÀAÄÀÀÄÀÄÄAAÀÀAÄÀ

mrem,/yr fract.
Ài\AAÀÀÀÀÀ Àiiij'ÀÄA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiiifii îüiiÍ
0.000E+00 0.0000

t"ie d L

ÀÄAÀÄÀÄÀÃÄAÄAÁÂÃ

mrem,/yr f ract.
ÀÂAAA.AAÄA A.AÂAÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiiitiîiÍ iiiiÍî
0.000E+00 0.0000

MiIK
ÀÀÀÀÀAÀAAÂÄÀÄÀÄÀ

mrem,/yr f ract -

ÄJ\AÀÀAÀÄA AÀÄÄAA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍÍiîiÍiii. iîiiîi
0.0008+00 0.0000

JUt I

ÀÀÀÄÀÀÄAÀÀÄÀAAÄÀ

mrem,/yr f ract.
ÀÀÀAÁAAÄA ÄAÀÄÀÀ

1.77sE-03 0.0006

1.246E-03 0.0004

1.357E-03 0.0004

7i1íîrÍiî fifÍÍî
4 .3788-03 0.0014

TotaÌ Dose Contributions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dose Àt t:1.000E+00 years

Water Dependent Pathways

Radio-

Nuclide
ÀÀÄi\i\i\Â

Ra-226

Sr-90

iifiiii
TotaI

Water

AÀÀA.AÀÄÄÀÀÀAÄÄÄÀ

mrem/yr fract.
,AÄÀÀAÄÀÀÁ AÄÄÄÄÀ

1.2508-05 0.0000

2.986E-04 0.0001

2.r2oE-æ a.ooo'l

iiiîiÍiiÍ iLîfiÍ
2.431E-03 0.0008

Fish

A.AÀÀAÀÄÄÀÀAÃÄAÀA

nrem,/yr fract.
ÀÀÀÀÄAÁ.ÄÀ ¡,Äi\iiÄÀ

0.000E+00 0.0000

0.0008+00 0.0000

o.0o0E+00 0.0000

Í|ÍiiiiÍÍ îiîÍÍi
0.000E+00 0.0000

Radon

AAÄÀÀAÄAÀÀAA?IAÀÀ

mrem,/yr fract.
AÀÀ.AÀÀAÄÃ ÀJJ'ÄAÄÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iliiiîîii îiÍiii
0.000E+00 0.0000

Plant
AÀÀÂ.AAÀJ\AÄÀÀAÄÂA

mrem,/yr fract.
J\A¡å¡I¡\¡\AÄ. AÆ\AÃ.4

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiitiiii iÍilii
0.000E+00 0.0000

Meat

ÀÀÀÀAAAAÄÄÀ,4ÄÀÄÀ

nrem,/yr fract.
ÀAAAÀÄfuiA ÀÄ.A.ÄÀJi

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiÍÍiiiî iiiiiî
0.000E+00 0.0000

Milk
À¡iÄAÆ\¡\ÀÀÄÀÀAÃ¡$

mrem/yr fract.
Àiii\i!,Ài\ÀÄÄ i\ÀAAÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍilfiiiî íÍiiif
0.0008+00 0.0000

AII PaÈhways*

Äiü\i\i\.ÄÄÄ.AÄil

mrem/yr fract.
AÄAÄÀ.AAAÀ ÄÀÃÀA.A

2.837E+00 0.9313

2.007E-01 0.0659
8. 661E-03 0.0028

iiiÍîiíÍi ÍÍiiiÍ
3-046E+00 1.0000

+Sum of all water independent and dependent pathways
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Sumary : FHWMF-Perim-Ind-Bkg-subtract-pref j-m

File : F:\RESRA.D FÄMILY\RESRAD\FHlfMF-PERIì,GTER-INDUST-BKG-SUBTRÄCT-PRELIM.RAD

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

As mrem/yr and Fraction of Total Dose At t = 5.000E+00 years

ldaterî Independent Pathways (Inhalatíon excludes radon)

Radio-

Nuclide
Ä¡'ÄÀ¡iÃ.4

cs-137

Ra-226

Sr-90

iÍÍiÍii
Total

Ground

ÀÄAÀAAAAÄÂÀÀÀÂÄÀ

mrem,/yr f ract.
.ÄANi¡\N\¡iA J\ÄÀAÄÄ

2.5828+AA 0.9228

1. 981E-01 0.0708

4 .6438-03 0.0017

iÍiiiÍÍiÍ iiiiii
2.785E+00 0.9953

Inhalation
AAÀÁÄAÀAAAÀÀÀÄAA

mrem/yr fract.
ÀAÀÄÀAAÄA ÄÄÄ.AÄJi

2.912E-06 0.0000

2.592E-05 0.0000

2. 957E-05 0.0000

íiifiiÍiÍ fiiiîi
5.840E-05 0.0000

Radon

i\isÃi\Äi\i\iul AÄÀ

rnrem,/yr fract.
,èÀÀÄÀÀAÄÀ ÄAÀÄÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iliffiÍÍî ÍÍiîif
0.000E+00 0.0000

Plant
ÄÀAAÀÀ.A.AAÀAÀÀÁAA

mrem,/yr f ract.
ÀAÀAAÄÀÀÄ A¡iÄÀAÄ

0. O00E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

fiiiiîiiÍ iîiÍii
0.000E+00 0.0000

IICd L

AAÄÄI\AÀAAAAAÄÂAÄ

mrem/yr fract.
.AÀÀÀAA¡i¡ii\ ÀAÀÀÀÀ

0.0008+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iÍiiifiii ÍiíÍîi
0.0008+00 0.0000

Mi 1k

ÀÀAAÀÀÄAAÀÀAÄAÀÀ

mrem,/yr f raCt.
J\AÄÀÀ.AÀÀA ,AÄÀÄ,\A

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiifiÍi iliîff
0.000E+00 0.0000

Soil
ÄÀAÀÄÄÀÀÀÄÄÀÃ.qÀÀ

mrem/yr fract.
ÄAÄÀÀÀÄÀÄ ÄÄÄAÀÄ

1. 617E-03 0.0006

1.8508-03 0.0007

1.2248-03 0.0004

îiÍiiliii iiiiif
4 . 6908-03 0.0017

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

As mrem,/yr and Fraction of Total Dose At t: 5.000E+00 years

Vlater Dependent Pathways

tr^later

Radio_ ÄAÄÀÀAAÀÀÁÄA.AÀAA

Nuilide mrem/yr fract.
Ai\ijli\iri\Ä AÄAAj\A¡I¡L\ Äili\i\l\A

Cs-13? 4.196E-05 0.0000

Ra-?26 1.429E-03 0.0005

Sr-90 7 .0548-03 0.0025

ÍÍÍÍÍÍÍ ÍÍiÍÍÍrÍÍ ÍÍÍÍÍÍ
Total 8.5258-03 0.0030

Fi- sh

.cAÀÄÄÂAAÄÀÄ.AðAAÃ

mrem,/yr fract.
AAÀÀÄÀÀÀÄ AAÀÀAÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

üiÍÍilíî iíii|i
0.000E+00 0.0000

Radon

ÁÀÂAAAAAÀÀåÀAÃAÀ

mrem,/yr fract.
ÀÀÄAÀÄÄAA ÀJ\ÀAÄÀ

0.000E+00 0. 0000

0.0008+00 0.0000

0.000Ë+00 .0.0000

ÍÍiîiiÍíî fiÍîii
0.000Ë+00 0.0000

Plant
AAAÄÄÀ¡\AAAÄÀAAAÀ

mrem,/yr fract.
ÄÄÄÀAJ\AÀÀ A.AÄJIJ\A

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiÍiíîiii iiilii
0.000E+00 0.0000

Meat

ÀÀ.4ÀÄÀAAåAÀAÀAAÀ

mrem/yr fract.
ÀAAÀAAAÀA .ê'ÀÄÀÀÀ

0.000E+00 0.0000

0.000Ë+00 0.0000

0.000E+00 0.0000

iiiiiiiii Íîffîi
0.000E+00 0.0000

MiIK
ÀAÃÀÀÀAAÀÀÀÄÀAAÀ

nrem,/yr fract,
À}\AÄÀÀAAÀ J\ÀÀÄAÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiÍiiiiíÍ iiîÍÍi
0.000E+00 0.0000

AL1 Pathways+

ÀÀÀÀÀÀÂÀÄAÀÃÀÀÀÀ

mrem/yr fract.
ÄÄAAÄÀÀÀA ÀÀÄÀJ\Ã

2 .584E+00 0. 9234

2.0148-01 0.0720

7.2958-02 0.A446

iiiÍîiiiÍ iiÍÍîÍ
2.798E+00 i.0000

*Sum of all water indepencient and dependent pathways
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Summary : FHI{MF-Perin-Ind-Bkg-subtract-prelim
FiIC : F:\RESRAD FAMILY\RESRAD\FHI,{MF_PERIMETER_INDUST_BKG_SUBTRACT_PRELIM.R-AD

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

As mrem,/yr and Fraction of Total Dose At t: 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio- AÄÀAÄÁÄ.A/\ÀÀÀÀÀAÀ

Nuclide mrem/yr fract.
ÄÀÀÀi\ÄJi iliiiiiii\ÃÄAÄ .cAÀÄÄÀ

Cs-137 2.2988+0Q A.9L2I

Ra-226 1.968E-01 0.0781

Sr-90 4.0?9E-03 0.0016

ÍÍÍÍÍÍi ÍÍÍÍÍÍÍÍÍ fÍrÍrÍ
ToraÌ 2.4998+00 0.9919

Inhalation
AAÀÀÂÀÄAÄÄÀAÄÄÀÃ

mrem,/yr f ract.
ÀÄi\ÀÄÂiiiiÀ ÀÄÀÀÀÀ

2.591E-06 0.0000

3.170E-05 0.0000

2.598E-0s 0.0000

iîîiiiîiÍ iiiiÍÍ
6.026E-05 0.0000

Radon

i\¡j'¡\ÂÀi\.AÆii

nrern/yr fract.
AAÀÀÄAÂAA ÄAÄÄÂÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiriÍ|fîr îiîif|
0.000E+00 0.0000

Plant
ÄÄAÄÀÄAÀAÀÀ7|À;IAÀ

nrern/yr fract.
ÄÄiiÄÃ.AÀÀÄ Ài#iÄÄÂ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiiifi iÍîiii
0 .000E+00 0.0000

Meat

.ÃÄÄ¡ú\ÄÄÂAi\i$ \
mrem/yr fract.

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍliîilii iîtiii
0.000E+00 0.0000

Milk
ÀÀÀÀÄAÄAAÀÀÄÄAÀÄ

mrem/yr fract.
ÀAÂÃ.AÀÀÀÄ ÀAAÄAÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiifiíiii iiiiiî
0.000E+00 0.0000

Soil
,AÄÂÀAÂÄÄAÀAÀÀÀÀÃ

mrem,/yr fract.
ÄÄÂÄÀÄ44,4 AÀÀÀ,AÂ

1 .439E-03 0.0006

2.499E-03 0.0010

1.0?58-03 0.0004

iÍîfifÍÍi îiiÍií
5.0128-03 0.0020

Totaf Dose Contributions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

Às mrem,/yr and Fraction of Total Dose At t = 1.0008+01 years

Water Dependent Pathways

water

Radio- ÄAÄÄÄA.AÀÀÄÂÀÀAAÄ

Nuclide mrem,/yr fract,
A\AFJi¡iÃ ¡'Jii{J\J\ÄAÂÄ ÀAÄAÁJ{

Cs-13? ?.139E-0s 0.0000

Ra-226 3.4268-03 0.0014

Sr-90 7.7908-02 0.004'7

iíÍiäi iÍiÍifîÍi iiiiîi
Total 1.539E-02 0.0061

Fish
ÀAÀAÀAAÄAÄÄÀÀAAÀ

mrem/yr fract.
¡iÄiiÀÀÀÀi{À ÀAÂAÃÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îÍfiiiiîi îîîîîi
0.0008+00 0.0000

Radon

AÄÂÄAÄAÀAÁAÄ'\ÄÄÄ

mrem/yr fract.
AAÂÀÀÀÄAÄ ÀÀÀÀÄA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

IfIIITIII II]]IT
0.000E+00 0.0000

PLant

ÀÄAAÂAAAAAÀ¡\AAÄA

mrem/yr fract.
ÀÀÀÄÀAAÀÂ i\¡iÂili\A

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍiiiiiii Íiifii
0.000E+00 0.0000

Meat

ÄÀJ\AÀÄÀÄAÄÄÀÄ.¡\AÄ

aren/yr fract.
ÀÄÀÄÀAÀÄÃ ¡'AÄ¡\¡iÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍÍiîfiiii îiiiil
0.0008+00 0.0000

Mitk
ÄÄÀÂÀÁÀêÃÀÀÃi\i$A

mrem/yr fract.
ÄAÀAÀAAÀÀ ij,¡,ÄÄÀÄ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiÍiiiiîf iÍiîiî
0.000E+00 0.0000

ALl Pathwaysi

JiA¡ßAÀÄAAÃAÄJ\¡\AA

mrem/yr fract -

ÀÀ.qAÀÄ4,4À .4À.AÀAÄ

2.2998+0Q 0.912'1

2.027E-01 0.0805

1.7088-02 0. 0068

ÍÍîiiiiii iîiiii
2.5198+00 1.0000

*Sum of a1L water independent and dependent pathways
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Sumary : FHVüMF-Perim-Ind-Bkg-subtract-preÌim

File : F:\RESRAD FAMILY\RESRAD\FHWMF-PERIMETER-ÌNDUST-BKG-SUBTR"CCT-PRETIM.RAD

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

As mrem/yr and Fraction of Total Dose At t = 5.0008+01 years

trlater Independent Pathways (Inhalat.ion excludes radon)

Ground

Radio- ÀÄÄÄÀÄÃÄAÀÀÄAÄAÀ

Nuc.Lide mrem,/yr fract -

¡\¡\Äi!!itilj\ ÄÄÂj\j\ijliljtii j\Ãj\jiA¡i

Cs-137 9.036E-01 0:7859

Ra-226 I.8658-01, O-1622

sr-90 1.446E-03 0.0013

ÍiÍiiÍi iiiiiîÍÍÍ îiiiÍi
TotaL 1.092E+00 0.9494

lnhalation
ÂÀÀÀÀÄAÀÀÀÄAÀÀÃA

mrem/yr fract.
AÂ.4ÀÀÄÀÂÄ J\J\J\JiJ\Ji

1.01_98-06 0.0000

5.421E-05 0.0000

9.208E-06 0.0000

i71f1iÍii Íiiiii
6.444E-05 0.0001

Radon

AÀAÀÀAÄÀÀÄJ\/$ÃAA

mrern/yr fract.
ÄÀAAÄÀAÂÀ À.AÀ¡iJ\Ä

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iliiiîiií iîiiÍi
0.000E+00 0.0000

P.lant

ÂAÀÀÀÄAÀAÀÀAÀÄÀÀ

mrern,/yr f ract.
ÀÀÀÂÀAÀÀA -ÁÄÄii¡\i\

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiiÍiiîîi iiíiîî
0.000E+00 0.0000

t"ted L

AÀÄÀÄAAÄÀJ\ÄÀA¡iÀÄ

mren/yr fract.
ÄAÀAAAÀAÄ ÄJiÄÄJ\Ä

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

úiiÍiiiÍ liiiii
0.000E+00 0.0000

lv1l f K

AAJ\AÀÀÀÄÄÀAÄÀAAA

mrem,/yr f ract.
i\ij'ÃÀij'ÂÄAÄ ÄAA.AÄÀ

0 .000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0 .0000

îiiiiîîíi ÍîiÍiÍ
0.00CE+00 0.0000

Soil
ÀAÀ.AÄAÀÄÄÀÄAAAÁÄ

mrem,/yr fract.
.AAÄAÄÄÀÀA ÀÀAJiÄA

5. 659E-04 0. 0005

5.055E-03 0.004r-

3.810E-04 0 - 0003

iiíiÍiÍii îiÍiii
6.002E-03 0.0052

Tota.L Dose Contrj-butions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dôse At t = 5.000E+01 years

Water Dependent Pathways

Water

Radio- AAÄÀAAAAAÄÀÀAÀÃÁ

Nucl. j de mrem,/yr fract.
?\¡iA¡\AÄÄ ¡\AÄi\iiiv\ÄÄ ¡\i\ÀÄÀÄ

Cs-137 1.359E-04 0.0001

Ra-226 3.0828-02 0.0268

Sr*90 2. 116E-02 0.0184

ÍÍÍÍÍÍÍ ÍiÍÍÍíÍii ÍÍiiÍi
ToiaL 5.2728-42 0.0453

Fish
ÀÀÀÀÄ ÀÄriÀ¡\A?\

mrem/yr fract.
.AAÀAÄÄÄÀÀ ÀÀÄAAÁ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iTiiÍiîii iîiiii
0.0008+00 0.0000

Radon

A.AAAÄÀAÄÄ¡IAAÄÀAÀ

mrem/yr fract.
AAJ\AÄÀÄAÄ AÁAÀÀÁ

0.0008+00 0.0000

0. o00E+00 0.0000

0.000E+00 0.0000

üÍiÍîíii Íîiiîi
0.000E+00 0.0000

PLant

AÄÄÀÀAAAÄÀÀJ\ÄÄÄÀ

mrem,/yr fract.
AJ\,AÀÀÁAÃÃ .AÀÀÀÄÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

íîüiíüi iíiÍli
0.000E+00 0.0000

Meat

AAÃAÀÄÄAÀÀÄÄAJ\AÀ

mrem,/yr f ract.
ÀÄAÀÀÁAÀA .AAÀAAA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiifiüii iîÍîii
0.000E+00 0.0000

Mi 1k

.AÄAÄAÀAAJ\ÀAÄAÀÄÄ

mrem,/yr f ract.
ÀÀÀÀÀÀAÁÀ AÀ.AÃÀÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiÍiiiÍ iiiiil
0.000E+00 0.0000

All Pathways*

¡iJ\j\¡iÄÄÀ¡Ji iAj\Ä

mrem/yr fract -

AÀÀÃAÄAAÁ AÀÄÀÄÄ

9.0448-01 0.7865

2.2258-01 0.1935

2 .300E-02 0.0200

|íiiÍiíiÍ iÍiîii
1.150E+00 1 - 0000

*Sum of aÌl water independent and dependent pathways
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Sumary ; FHI{MF- Pe¡im-lnd-Bkg-subtract-pre.l im

FiIe : F:\RESRÃD FAMILY\RESRÀD\FH!ûMF-PERIMETER-INDUST-BKG-SUBTRACT-PRELIM.RAD

Total Dose Contributions TDoSE(i,p¡t) for Indiv.idual Radionuclides (i) and Pathways {p)

As mrem,/yr and Fraction of Total Dose At t = 1.000E+02 years

water Independent Pathways (lnhalation excludes radon)

Ground

RAdiO- AÀÄÀAÄÀAAÀÀÄÀÀAÁ

Nuclide mrem/yr fract.
ÀJ\A¡{ÄÄA Äi\iiiü\ililiiÁ i\ÄÄÄÀÂ

Cs-13? 2.814E-01 0.5171

Ra-226 1.144E'-Q7 0.3205

Sr-90 3. 955E-04 0.0007

iiîiiff iîÍffîîiî îîÍÍîi
Toral 4.562E-01 0.8382

Inhalation
ÀÀÁÀAAÀÄÀÀÃÄÄÄÀÄ

mrem/yr fract.
ÄÀAÄAÀAÀÀ ÀAÀAAÀ

3.173E-07 0.0000

5.813E-05 0.0001

2. s19E-06 0.0000

ÍiÍiifiiÍ ÍÍÍiii
6.09?E-05 0.0001-

. Radon

ÄAAÀAAÀÀÀÄÄAÌ\AÀÄ

mrem,/yr fract.
ÄÀÀÀÃÀÀAÂ ;UIAÀ.AÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iiÍfifiÍî ÍfÍiii
0.0008+00 0.0000

Plant
AÀÄÀAÄÄÀÄÀÀAÀAÄÄ

mrem/yr fract.
ÀÀÄAAÄÀJìA AÀÀÄÀÄ

0.0008+00 0.0000

0.000Ê+00 0.0000

0.000E+00 0.0000

iiiiîiiii ÍiÍiff
0.0008+00 0.0000

Meat

ÀÀAÀÀAÀÃAAÀÂÄÀAÄ

mrem/yr fract.
AAÀAÀÁAÁÀ ÄÄ¡i.AÄJi

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

ffiiÍfiii iÍifiÍ
0.0008+00 0.0000

Milk
ÄÄÄAÀAÄÀÃÀÂÀAÀÄÀ

mrem/yr fract.
i\ÄÄAÀ.ê,i\A¡i ÄAAi\AA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

fiiîîiÍif iffiii
0.000E+00 0.0000

Soil
¡U\iU:U\¡\Ã AJ\Àilü\AAÄ

mrem/yr frac.L.

AÃAÃÄA¡IÀ¡, AÀJ\AAÄ

1. ? 62E-04 0.0003

s .554E-03 0.0102

1.042E-04 0.0002

ÍiÍ1î7ÍÍÍ iiÍÍiÍ
5.834E-03 0.0101

Totat Dose contributj-ons TDoSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)

Às mrem,/yr and Fraction of Total Dose At t = 1.0008+02 years

tr{ater Dependent Pathways

l^late r
Radio_ AÄÄÃÀÀAÀAJ\¡\AJ\ÄÃÃ

Nuclide mrem/yr fract.
,AÄÄÄÄÃÀ AÄ¡J\ÀA¡IAÄ ¡\JiJ\JiJii\

Cs-137 8.488E-05 0.0002

Ra-226 6.9898-02 Q.7284

Sr-90 7.2158-02 0.0223

ÍiîiÍi| Íiiüiîii iiiiÍi
Totat 8.213E-02 0. 1509

Fish

.AAÀÄÀÀ.AÂÃJ\JIÄJ1

mrern/yr fract.

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiÍiiiÍ iÍ|ÍiÍ
0.000E+00 0.0000

Radon

ÀÄAAÄAÀAAÀAÀAAAA

mrem/yr fract.
AÀÀÄÀÄAÀA ÀÀAAÀÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0. 0000

Íiiiiiflî iiîiii
0.000E+00 0 .0000

Plant
ÄÄJ\AJÙ\AAAÀAAAAAA

mrem,/yr fract.
ÄAAÀAÀAAÁ Ai\ÀÄÀJi

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍiÍ7i|iii ifliii
0.000E+00 0.0000

Meat

¡\A¡\AÄAÄAAJ\MÀÀÀA

mrem/yr fract.
.AÄÀÀÄÀAÂii ÄÁÀÀÂÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

î7fîiÍiiî ÍirÍîi
0.0008+00 0.0000

MiIK
Ä.AÄi\i\i\ÄÀ¡,ÀÄÄÀÄAÄ

mrem/yr frâct.
i\¡,¡\Ài\ij'AÀii j\J\ÁAÀA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiiiii ifiiíÍ
0.000E+00 0.0000

All Pathways*

ÀÀÂ.AÄÀÀi\ÀÀÄÀÄÄAÄ

mrem/yr fract.
Ä.A.ÄÀÄi\¡iÀÄ ÄÀÀÄÄÄ

2.8718-Q7 0.5L15

2.4998-Ar A.a-592

7.2668-02 4.0233

Ííiiiiîii ifiiii
5.442E-01 1.0000

*Sum of aLl water independent and dependent pathways
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Sunmary : FHIdMF-Perin-Ind-Bkg-subtract-prelim

File : F:\RESRÀD-FÃMILY\RESRAD\FHhAiF-PERIMETER-INDUST-BKG-SUBTRACT-PRELIM.R-AD

Total- Dose contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pâthways (p)

Às mrem/yr and Fraction of Total Dose At t:5.000E+02 years

Water Independent Pathways (lnhalation excÌudes radon)

Ground

Raciio- i\AÀÀAÃÀAi\i\ÄÀi\ÀÄÀ

Nuclide mrem/yr fract.
¡Ui\ijJ\iitjt\ ¿\ÄÀÀÄt\¡\i\¡i ÄÄÄi\ÄA

Cs-137 2.488E-05 0.0001

F.a-226 1.018E-01 0.4314

Sr-90 1.239E-08 0.0000

iifîîÍf iifÍÍiifi iiiÍif
Tota.l 1.01.8E-01 0.4375

InhaÌation
AAAÄÀAÀÀA¡\ÀÀÁÄÄÄ

mren,/yr fract.
ÄÄÄAAÀåAÄ ÄJ\J¡JIÄÃ

2.806E-11 0.0000

3.515E-05 0.0002

7.892E-11 0.0000

üÍiiiiii iúiÍi
3.51sE-05 0.0002

Radon

mrem/yr fract.
ÀÀAAAÀAÀA ÀJiJ\JiJ\À

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0. 0000

ÍiÍfifiÍi iiiiÍi
0.000E+00 0.0000

Plant
Â,\Ä.AÀi\À¡'ÄÀÀÀÀi

mrem,/yr f ract.
ÀAÀÃ.AÀAAÄ ÄAAAitA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍÍiíiÍ|iî iiÍiii
0.000E+00 0.0000

Meat

ÀÁÁAAÀJiAAÄÀÀAÀ¡$

mrem,/yr f ract.
AÀ.AAÄAÄÀÄ ÀAAÄAÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

Íiifiifîî iififi
0.0008+00 0.0000

Milk
AÀÀAÀÀÀÄÀAÀÄAAAÀ

mrem/yr fract.
AÀÄÄÀÀÃAA AAÀÀAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiififiii iiî.Ífi
0.0008+00 0.0000

Sol I
ÀÀÀÀÄÂÀAÄÀÄAÁAÀA

mrem/yr fract.
:IAÂÄAÄAAÀ ÄÀÄAÀÁ

1.558E-08 C.0000

3.3778-03 0.0145

3.266E-09 0.0000

iiiÍiiiiî îîÍíiÍ
3.37?E-03 0.0145

Total Dose Contributions TDOSE(i,p,t) for Indiv.idual Radionuclides (i) and Pathways (p)

Äs mrem/yr and Fraction of TotaÌ Dose At t:5.000E+02 years

water Dependent Pathways

Water

Radio_ A.AÁÀAÄÀÄÄÄÀÀAAAA

Nuc] ide nrem,/yr f ract.
ÄAÀÄÄÄÄ ¡JJiJ\i\¡iJJ"AÄÄ AAJ\ÃAÀ

Cs-137 3.971E-08 0.0000

Ra-226 1.2'758-07 0.5418

Sr-90 3. ? 92E-07 0.0000

t,îiiiî ÍÍÍÍÍÍÍÍÍ f ÍÍÍÍÍ
Total 1.275E-01 0.54?8

Fish
ÄAAAAÄÄÀÀÀAÃÁÄÀÄ

mrem,/yr fract.
ÀAÀÄJ\ÀÄÄA ÁÀÄÄAA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Íiíiîiiiî iÍiîîi
0.0008+00 0.0000

Radon

ÀÀÂÀÂAÀÄÁÀAÀÀÀÄA

mrem/yr fract.
ÀAÄAÄÀÁA¡i iii\ii¡ñii
0.0008+00 0.0000

0.000E+00 0. 0000

0.000E+00 0.0000

fiiiiiili iiÍiii
0.000E+00 0.0000

PIant
ÄÄÄAÄÀÀAÄÀÀÄÀAAA

mrem,/yr fract.
¡\ÀAiU\ÀAÀt{ i\AAAÀÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

fÍiiiilii iiilii
0.000E+00 0.0000

Meat

AA.AAAAA.AAAAAAAAA

mrem,/yr fract.
ÄÄÀÀAÀAÄA AÄAÄJ\.A

0.0008+00 0.0000

0. 000E+00 0.0000

0.000E+00 0.0000

liiÍfifii iiiíii
0.000E+00 0.0000

Mi lk
ÀÄÄ-AÄÀÄÄÄÀÀ.4ÄÂÄA

mrem/yr fract.
J{ÃÄÀÄÄÄAÄ ÄÀÄÄÀA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiíiiíiii îlifii
0.000E+00 0.0000

All Pathways*

ÀÀAÄÂÀ.AÄAÀAAÄÄÄÀ

mrem/yr fract.
J\AAÀ.AAÀÀÄ ÀÄJ\J\ÄÀ

2.494E-05 0.0001

2.321E-47 0.9999

3.949E-0? 0.0000

liifliiii Íiiifi
2.32?E-01 i.0000

*Sum of all water independent and dependent pathways
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Swary : FHidMF-Perim-Ind-Bkg-subtract-pref im

Fi.le : F:\RESRAD FAf'fIIY\RESRÀD\FH!ùMF-PERIMETER-INDUST-BKG-SUBTRACT-PRELIM.R-AD

Total Dose Contributions TÐOSE(i,p,t) for Individual Radionuc.lides (i) and Pathways (p)

As mrem/yr and Fraction of îotal Dose At t = 1.0008+03 years

Water Independent Pathways (Inhalation excfudes radon)

Ground

RAdiO- AÀÀA.EAAAÀÀAAÀAfu\

Nuclide mren/yr fract.
ÄAÀÄ.AÁÀ AJ\ÄÄÄAÄÄÄ AJ\JiJiÄÀ

Cs-13? 2.1348-10 0.0000

Ra-2?6 5.1948-AZ 0.4352

Sr-90 2.9068-14 0.0000

iÍiîîiÍ iÍifiiüÍ iiîiif
Toral 5.194È.-02 4.4352

lnhalation
AAÀAAÀAåAAÄÀAÄÄÄ

mrem,/yr fract.
ÄAÃÄA,AÀÀA ÀÀÀÀAÀ

2.406E-16 0.0000

1.793E-05 0.0002

1.850E-16 0.0000

Íiiiiîîii îiÍiii
1. ? 93E-05 0. 0002

Radon

ÀÀÀAÂAÀ.444ÄÀAì4ÀÀ

nrem/yr fract.
ÀÁÀAAÄ.A.AA .¡'¡\i\ÄÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ifÍiÍîÍfi îifiiÍ
0.000E+00 0.0000

Plant
Äi\ÄAÀÄÄÀiiÄÄ tiÀ
mrem/yr fract.

JU\Ä.A}\AÀ¡\A ÀÀ.4¡ÂÄ

0.000Ê+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍfiÍ1îiii iiliiî
0.0008+00 0.0000

Meat

ÀÀÀÄÀAÀÀÀåÄAAAÀÁ

mrem/yr fract.
ÀÄÀÀAAAAÀ ÀÃÀÀÄÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍÍÍîiîÍ|i iiiiii
0.000E+00 0.0000

MiIK
ÃAÀÄAAÄÀÀÄAÄÀÀÀÄ

mrem/yr fract.
ÄÄÀÀ,AÄA.qÃ .AÄ¡'AÀA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiîlîi|Í flftii
0.000E+00 0.0000

SoiL

À.4À.4AÀÀÀÀ,C,AÀ.AÀ,AA

mrem/yr fract.
,A.AÄÂÄÄÄÄÀ ÀAAAÀÁ

1 .336E-13 0.0000

1.723E-03 0.0144

? . 656E-15 0.0000

îiiliiiii Ííiiii
1.?23E-03 0.0144

Totat Dose Contributions TDOSE(i,p,t) for Indivj,dual Radionuc.lides {i) and Pathways (p)

As nrem,/yr and Ê'raction of Total DÕse At t : 1.000E+03 years

water Dependent Pathways

water

Radio- AÀÃÀÄAÄÄAÀÄA¡úÄÄ

Nuclide mrem/yr fract.
AÄi\J\ÄÃA Ai\ilÀÄJüüiÄ Äi\iil{ÄÄ

Cs-137 7 .339E-13 0.0000

Ra-226 6.5668-02 A.5502

Sr-90 8.589E-L3 0.0000

îiiliÍf îiiiiÍíÍi Íii|ii
rotal 6.5668-02 0.5502

Fish
ÀÄÀÄÀÀÀ.4ÀAÀAÂÁÂA

mrem,/yr fract.
AÄÄAAiwiÄ i\Ãffi¡i¡i

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Íii|îiiîf iiiiif
0.0008+00 0.0000

Radon

ÀÃAÄÄAÀAAÀAÄJIÀ.AÄ

mrem/yr fract.
ÀÄÃAÁÂAÄÃ ÀAAAÁA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍii|7iii îÍiÍîi
0.0008+00 0.0000

Plant
ÄAAÂAÀÀÀÃAAÄÀÀÀA

mrem,/yr fract.
ÀAÀÁAÀAAA -AÄ.ÄJL1Þ;

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ITIIIIlIl T]I]II
0.000E+00 0.0000

Meat

AAA,AAÄÄAAAÀAÃAÀA

nrem,/yr f ract.
ÀÁÀAAÄÂAÄ AÀ¡\AJIÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

Íiiiil|Íi îÍÍifi
0.000E+00 0.0000

Mi.lk

AÄÀAÀÀÄAÄAÀÀÀÄÀÀ

mrem,/yr f ract.
ÀÀÃAÂÄAÄA ÄÄÄ.4ÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

1îiî1Í11i iifiii
0. 000E+00 0.0000

AIl Pathways*

ÀAAÀA.AÀÄÀAÄA¡\ÀÄÄ

mrem,/yr fract.
ÄJ\ÂAÄÄAAA ÀÄÄA.AA

2.142E-10 0.0000

1.1938-01 1.0000

I . 958E-13 0.0000

irfîi1iÍî iiÍîii
1.193E-01 i.0000

*Sum of all water independent and dependent pathways
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Sumary : FHtralMF-Perim-Ind-Bkg-subfract-pref im

FilE : F:\RÉSRAD FAMILY\RESRAD\FHh'}4F-PERIMETER-INDUST_BKG_SUBTRACT_PRELIM.RJ\D

Dose/Source Ratios Sr.med Over AII Pathways

Parent and Progeny Princípal Rad.ionuclide Contributions Indicated

Parent Product Thread

(i) (j ) Fraction
AÀÀÀÀÀÀÀÀÀ ÀAÀÄAAÄAAA AAÀÀÀÀÀÀA

Cs-137+D Cs-i37+D 1.000E+00

DSR(t,t) At Time in Years (mrem,/yr) / (pci/g)
0.000E+00 1.000E+00 5.000E+00 1 .000E+01 5.000E+01- 1.000E+02 5.000E+02 1.000E+03

ÄJ\ÀJ\JIJJ$ÀÀ JiJiJiJ\ÄÄJ\J\À ÀÄÀÀÄÀÀÀA ÄAAðÄÄÀÀÄ AÀAAÀÀÀAÀ A.AÄAÀÄAAÁ ÄÀAAÄAAAÀ AAJ\AÀÀAAA

6.6298-0L 6.4'7'tE-Ar 5.900E-01 5.250E-01 2.065E-01 6.431_E-02 5.693E-06 4.891E-11

Ra-226+D

Ra-22 6+D

Ra-226+D

Nuclide

{i)
ÄAÀAAÄA

Cs-137

Ra-226

Sr- 90

Íiiiiiî

Ra-226+D

Pb-2 10+D

äDSR (t )

r: 0.000E+00

AAÀÀAÀÄÄÃ

2.2638+0I

6.1298+A0

2.2208+43

íiiiiiiÍÍ

1.0008+00

1.0008+00

2.2288+0Q 2.2218+0Q 2.2238+00 2.27',78+00 2.175E+00 2.724E,+00 1.425E+0C'1 .2408-0L

1.029E-03 3.290E*03 1.514E-02 3.5328-02 2.9658-01 6.529E-01 1.160E+00 6.020E-01

2.229E+0A 2.2308+00 2.238E+00 2.2538+00 2.4128+00 2.'7'7'78+04 2.586Ê+00 1.3268+00

sr-90+D sr-90+D 1.000E+00 6.757E-03 7.8?4E-03 L.7118-A2 7.552E'-A2 2.091.E.-02 1.151E-02 3.590E-07 8.143E-13

ÍÍîiiîÍÍîi îiiiiiÍîi| ÍiiÍÍiíÍî iiüÍîiii iüÍiÍiii îîîiÍîi7Í ÍrîÍfÍiíi Íîîiiifii iîiiiiÍíi ÍÍÍÍiÍÍÍÍ ÍÍÍÍÍÍÍÍÍ
The DSR inc.Ludes contributions from assoclated (half-1ife ó 180 days) daughters.

Single Radionuclide Soil Guidelines G(í,t) in pci/9
Basic Radiation Dose Limit : 1.500E+01 mrem,/yr

Sumed Dose/Source Ratios DSR(i,t) in (mren/yr) / \pct/g)
and Single Radíonuclide Soil Guidelínes G(i,t) in pCi/g

at tmin - time of minimum singÌe radionuclide soil guideline

and at tmax : tine of maximm total dose : 0.000E+00 years

1.000E+00

AÀÄÄAAAÀÄ

2.316E+01

6.1268+QQ

1.905E+03

ifÍíiiÍÍi

5.000E+00

ÄAi\¡iÀÀÄij'A

2.543E+01

6.703E+00

1.21 4E+43

iîiiiiiiÍ

DSR (i, tmin)

Ài\ÀÄÄÀij'iu\

6 .6298-Ar

3.518E+00

2.2tQE-42

fîiiíÍiii

1.000E+01

ÄAÀAAÄÄÀÀ

2.8578+01

6. 6598+00

9.6628+Q2

11fÍifiii

G(i,tmin)
lpci/ q)

AJ\AÀÄAÄÀÀ

2.2638+AI

4.2648+00

6 .'7 818+42

iiiiiiîÍî

5.000E+01

¡s.Äii?$iÀÀÃ

7 .2658+01

6.069E+00

1 .r1 4E+02

î|iíiiîÍi

ÀAÀÄÄÀÄÄÀ

6 .6298-0r
2.2298+40

6.75?E-03

Íi|iÍÍffÍ

1 . 000E+02

ÃÀÄÀi\AA¡Ui

2.3338+02

5.402E+00

1.3048+03

iiiliiiii

5.000E+02

ÀAÀÄÄÂAÄA

2 .6358+06

5.801E+00

4.178E+07

îîiiliîîÍ

1.000E+03

.q¡liiÀAAÀ.cÄ

3.06?E+11

1.131Er01

1.842E+13

iifÍîiiîi

Nuclide Inilial
(i) 1pci,/s)

ÀAÀÀAAA i\i{¡iiuqÄi\i\i\

cs-137 4.380E+00

Ra-226 9.000E-02

sr-90 1.100E+00

iiiriîí Íiiiîiiii

tmin
(years)

AÀÄÄÄÀÃAÁÀÄ¡,AA.AÀ

0.0008+00

?62.3 ñ 0.5

35.09 ñ 0.07

íîîiÍÍiiiiiiiÍíi

DSR(i,tmax) G(i,tmax)
(pci,/g)

AÄAAÄÀÄAÀ

2.2638+0I

6.1298+0Q

2.2248+Q3

Íiiiiîiii
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Sumãry : FHIiMF-Perim-Ind-Bkg-subtract-prelim
FiLe : F:\RESRAD FAMILY\RESR,AD\FHIIMF_PERIMETER_INDUST_BKG_SUBTRÄCT-PRELIM.RAÐ

lndívidual Nuclide Dose Sljmed Over All Pathways

Parent. Nuclide and Branch Fraction lndicated

Nuclide Parent THF(I) DOSE(j,t), mrem,/yr

(j ) (i) t= 0.000E+00 1.0008+00 5.000E+00 1.000E+01 5.0008+01 1.000E+02 5.000E+02 1.000E+03

AÂÀÀAÀA ÄA.AÄAÄÀ ¡.ÄJiÄÂil\¡iA ÀÀAÃÀåAÀÃ ÄÀÀÂAÀÁÀÀ JiJUiJ\J\J\Ji.AJ{ J\¡\ffiJJ'AAÀA ÀÄAÄÃÄAÄÁ AAÀÄÀÄÄÀÄ ÀÀÀÀAAAÀÀ AÀAÀÀÀÀÀÁ

cs-13? Cs-137 1.000E+00 2.9048+00 2.8318+00 2.584E'+00 2.2998+A0 9.04¿^E-0L 2.87-7E'-01 2.4948-05 2.r42E-t0

Ra-226 Ra-226 1.000E+00 2.0058-01 2.004E-01 2.000E-01 1.996E-01 1. 958E-01 1. 91,18-01 1.2838-01 6.516E-02

Pb-210 Ra-226 1.0008+00 9.261E-05 2.9678-44 1.363E-03 3.179E-03 2.6688-02 5.8768-02 1.044E-01 5.4188-02

Sr-90 Sr-90 1.000E+00 7.433E-03 8.661E-03 7.2958-02 1.?08E-02 2.300E-02 1.2668-02 3.949E-01 8.958E-13

ÍÍíiiiî iiifiiî iîîiÍÍiÍi iiÍiÍiiii iîiii|iii iiiiîÍÍÍi iÍîÍiiiii Íîiiiiîiî iiiiiiiiî ÍÍÍÍÍÍÍÍÍ iîiiîiiiî
THF(i) is the thread fraction of the parent nuclide.

Ìndividual Nuclide soil Concentration
Parent NucÌide and Branch Fraction Indicated

Nuclj,de Parent THF(i) S(j,t), pci/q
(j) (i) t:0.0008+00 1.0008+00 5.000E+00 1.000E+01 5.000E+01 1.000E+02 5.000E+02 1.0008+03

ÄÄÀÀÂÀÄ ÄÄÀÄÄÀÄ -AÀÈ\ÂJ\Ài\Ji ¡'AAÀÄÄÄÀÄ ÄÀ.AÀAÀ.AAÄ ÀJJ'i\ÄAÀÌiÀ¡i ÀÀ.A.AAAÄAA ÀÀAÄAAÀA.A ÄÄÄAÀAÄAÀ ÄAAAÀÄÄÃÀ ÀÀAÀÀÀÄÁÄ

cs-13? cs-t3l 1.0008+00 4.380E+00 4.2198+00 3.8988+00 3.468E+00 1.364E+00 4.241Ê-01 3.756E-05 3.220E'-70

Ra-226 Ra-226 1.0008+00 9.000E-02 8.988E-02 8.940E-02 8.8808-02 8.41"4E'-02 'Ì.8618-A2 4.5928-42 2.343t-02

pb-210 Ra-226 1.000Ë+00 0.000E+00 2.152E-03 1.289E-02 2.380E-02 6.125E'-02 '7.6648-A2 4.6998-0? 2-3918-02

Sr-90 Sr-90 1.0008+00 1.100E+00 1.072E+00 9.6638-01 8.4888-01 3.009E-01 8.23A8-A2 2.5?98-06 6.0468-12

liiiÍii fîiiiii iÍiffliii Íiîiiîiiî Íiiîîîfü îiiiifîfi iiiliîÍii iiififiti liiííîîii ifiiiiîif îíîíÍÍiii
THF{i) is the thread fraction of the parent nuclide.

RESCAIC.EXE execution time = 1.5? seconds
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Sumary : FHVüMF-Per.imeter-Res*Non-Earm-BKG-subtract-1a-orise

File : F:\RÉSRAD F,AMILY\RESRAD\FHvüMF-PERIMETER-RES-NON-FARM-BKG-SUBTRACT-1.A-121609
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Sumary : FHWMF-Perineter-Res-Non-Farm-BKG-subtract-1a-orise

File : F:\RESRAD FAMILY\RESRÀD\FHWMF-PERIMETER-RES-NON-FARM-BKG-SUBTR-ACT-1Ä-121609.RAD

DÕse conversion FacLor (and Related) Paramet.er Sumary

Dose L.ibrary: FGR 11

Current3Base3Parameter
Menu= Parameter ' Value# 3 Case* 3 Name

A=1 3 DCF's for external ground radiation, (nrem/yr)/tpci/q)

A-1 3 At-218 (Source: FGR 12) 3 5.8478-03 3 5.84?E-03 3 DCFI( 1)

A-1 3 Ba-13?m (source: FGR 12) ' 3.606E+00 3 3.606E+00 3 DCFI( 2)

A-1 3 Bi-210 (Source: FGR 12) 3 3-606E-03 3 3.606E-03 3 DCFI( 3)

A-1 3 Bi-214 (Source: FGR 12) ' 9.808E+00 3 9.8088+00 3 DCFI( 4)

À-1 . Cs-13? (Source: FGR L2) 3 ?.510E-04 3 ?.510E-04 3 DCFI( 5)

A-1 : pb-210 (Source: FGR 12) 3 2.4418-A3 3 2.4418-03 : DCFI( 6)

A*1 1 p¡¡-2LA (source: FGR 12) 3 1.341E+00 3 1.341E+00 3 DCFI( ?)

A-1 3 po-210 (source: FcR 12) 3 5.2318-05 . 5.231E-05 3 DCFI( 8)

A-1 " po-2L4 (Source: FGR 12) 3 5.138E-04 3 5.138E-04 3 DCFI( 9)

A-1 3 po-218 (Source: FGR 12) : 5.642E-05 1 5.6428-05 3 DCFI( 10)

A_1 3 Ra-226 (source: FGR 12) 3 3.116F.-02 ' 3.116E,-02 3 DCFI( 11)

A-1 3 Rn-222 {source: FGR 12) " 2.354E-03 3 2.354E-03 3 DCFI( 12)

À-1 3 Sr-90 (Source: FGR 12) 3 7.0438-04 3 7.043E-04 3 DCFI( 13)

A-1 3 T1-210 (Source: no data) ' 0.000E+00 3-2.000E+00 3 DcFl( 14)

A-1 3 y-90 (Source: FGR 12) 1 2.3918-QZ '. 2.3918-02 3 DCFI( 15)

B-1

B-1

B-1

B-1

B-1

D-1

D-1

D-1

D-1

D:1

3 Dose conversion factors for inhalation, mrem,/pci

3 Cs-137+D
3 Pb-210+D
3 Ra-226+D
3 Sr-90+D

38

190E-05

3208-02

5 9 4E-03

308E-03

3 4.000E-02
. 3.0008-02

" I .000E-03

3 1.0008-02
3 8.000E-04
3 3.0008-04

" 4.000E-02
3 1.0008-03
3 1.000E-03

. 3.000E-01
3 I .000E-03
3 2.0008-03

1 90E-0 5

360E-02

5808-03

300E-03

4 .000E-02

3.0008-02

8.0008-03

1.0008-02

8.0008-04

3.000E-04

4 .0008-02

1.000E-03

1.0008-03

3.0c0E-01

8.000E-03

2.0008-03

3

-J

31

38

31

3

3

DCF2 (

DCF2 (

DCF2 (

DCF2 (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

RTF (

3

1)

2l

3)

4t

3 Dose conversion factors for ingestion, mrem,/pci:

cs-l- 3? +D

Pb-2 1 0+D

Ra-226+D

Sr- 90+D

Food transfer factors:
Cs-137+D, plant/soil concentration ratio. dj-mensionÌess

Cs-137+D , beef,/liveslock-intake ratio, (pci/kq) / (pci/d)

Cs-13?+D , miLk/livestock-intake ratio, (pci/L1 / (pci/d)

Pb-210+D, plant/soil concentration ratio, dimensionless

Pb-210+D , beef,/livestock-intake ratio. (pci/kg¡ / (pCL/d)

pb-210+D, milk/livestock-intake ratio, (pci/L)/(pcí/d)

5.000E-05 3 5.0008-05 3 DcF3(

1 -21 6E-O3 3 5.370E-03 3 DCF3 (

1.321E-03 3 1.3208-03 3 DCF3 (

1.5288-04 . I.42QE-0A 3 DCF3 (

1)

2)

3)

4)

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-3 4

D-34

D-3 4

D-3 4

D-34

D-34

3

1,1)

1,2)

1,3)

2,r)
2,2)

Ra-226+D

Ra-226+D

Ra-2 2 6+D

Sr- 90+D

Sr-90+D

Sr- 90+D

p.lant,/soj-I concentration ratio, dimensionless

beef,/livestock-.intake ratio, (pCi/kq) / (pci/d)

milk,/livestock-intake ratio, (pci/L) / (pcj-/d)

plant/soil concentration ratio, dímension-Iess

beef/livestock-intake ratio, (pci/kq) / lpcí/d)
mitk/.1-ivestock-intake ratio, (pCi/L) / (pci/d)

3, 1)

3 ,21

4,r)
4 ,2)
4,3)

3 Bioaccumulati-on factors, fresh water, L/kg
3 Cs-13?+D , fish
3 cs-137+D , crustacea and mollusks

333

33

3 2.000E+03 3 2.0008+03 3 BIOFAC(

3 1.000E+02 3 1.000E+02 3 BtoFAc(
333

D-5

D-5

D-5

D-5

1,1)

1,2)
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Sumary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-1a-orise

File : F:\RESRAD FAMII,Y\RESRAD\FHWMF_PERIMETER_RES-NON_FARM-BKG-SUBTRACT-iA_121.609 RÀD

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

Dose l,ibrary: FGR 11

Current3BasesParameter
Menus Paræeter 3 value# ' Case* 3 Name

AÂÄAAÀÀAÀAÃ ÂÀAAÀÀ AÄÂJiAÄÄÀÀ

D-5 3 Pb-210+D . fish 3 3.000E+02 " 3.000E+02 3 BIoFAc( 2,I)
D-5 3 Pb-210+D . crustacea and molLusks = 1.0008+02 3 1.000E+02 3 BTOFAC( 2,2)
D-5

D-5 " Ra-226+D , fish 3 5.000E+01 3 5.000E+01 3 BIoFAc( 3.1)
D-5 3 Ra-226+D , crustacea and mollusks 3 2.5008+02 " 2.500E+02 3 BIOFAC( 3,2)

D-5

D-5 3 Sr-90+D , fish 3 6.000E+01 " 6.000E+01 3 BIOFAC( 4,I)
D-5 3 Sr-90+D , crustacea and nollusks 3 1.0008+02 3 1.000E+02 3 BIOFAC( 4'2)
Í ÍÍiiúiiíiiiiíîiiiÍiiÍfÍîÍîÍÍiiÍÍîiiîiÍîiiiiiÍiiiiiilÍíÍîifÍÍLiíiÍitiiiiÍiiiÍ|úiif.flfíiiiiÍiiiiiîliiiifi
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG tabLe in Ground Pathway of Detailed Report
*Base Case means Default.Lib w/o A.ssociate NucLide contributions.
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Sumary : FHÍ,TMF-Perimeter-Res-Non-Farm-BKG-subLract-la-orise

File : F:\RESRAD FAMILY\RESR.AD\FHliMF-PERIMETER-RES-NON-FÃRM-BKG-SUBTRACT-LA-121609 RÄD

Site-Specific Parameter Surunary

User : 3 Used by RESIìAD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name

¡$Ai\?\ÀiuiÄÀi\j i\¡it\i{À¡!Ài\iiÄ ÄÄAÀAÀAAAAAA

R011 3 Area of contaminated zone (m*+2) 3 2.2908+03 3 1.0008+04 3 --- 3 AREA

R011 3 Thickness of contaminated zone (m) 3 5.0008+00 " 2.000E+00 3 --- 3 THICKo

R011 3 Length paraÌlel to aquifer flow (m) 3 2.5AAE+02 3 1.000E+02 3 LCZPAQ

R011 3 Basic radiation dose Lim.it {rnrem,/yr) 3 1.500E+01 " 3.000E+01 3 BRDI,

R011 3 Time since placenent of materiaL (yr) 3 0.000E+00 " 0.000E+00 3 --- 3 TI

R011 3 Times for calculations (yr) '1.000E+00 3 1.000E+00 3 --- 'T( 2)

R011 ! Times for calcutations (yr) 3 5.0008+00'3.0008+00 'T( 3)

R011 ¡ Times for calculations (yr) 3 1.000E+01 " 1.000E+01 'T( 4)

R011 3 Times for calculations (yr) 3 5.0008+01- 3 3.0008+01 3 --- 'T( 5)

R011 3 Times for calculations (yr) .1.000E+02 " 1.0008+02 = T( 6)

R011 3 TÍmes for calculations (yr) 3 5.000E+02 3 3.000E+02 3 --- 3 T( ?)

R011 3 Times for cafcufations (yr) 3 1.000E+03'1.000E+03 3 --- 3 T( 8)

R011 3 Times for calculations (yr) 3 not used '0.000E+00 3 --- 'T( 9)

R011 3 Times for calculations (yr) 3 not used " 0.000E+00 3 --- 'T(10)
r333

R012

R012

R012

R0 12

R012

R012

Initiat principal radionuclide (p?i/gJ I

Initial pr.inclpal radionucfide (pci/q) :

tnitiaÌ principal radionuclide (pci/9) :

Concentration in groundwater lpCí/L):
Concentration in groundwater (pci/1,):

Concentrat-ion in groundwater lpci/L) |

cs-13?

Ra-226

Sr- 90

cs-137

Ra-226

Sr- 90

3 8.020E+00
, 6.000E-02
3 7.800E-01
3 not used
3 not used
3 not used

0.000E+00 "

0.000E+00 3

0.0008+00 "

0.000E+00 3

0.000E+00 "

0.000E+00 3

0.000E+00 3

1.500E+00 "

1.000E-03 3

1.5008+00 3

1.000E-03 3

4.000E-01 "

2.000E-01 3

1.000E+01 3

5.300E+00 3

2.000E+00 3

8.000E+00 3

5.000E-01 3

1.0008+00 3

2.0008-01 3

overhead

2.000E-01 "

1.000E+06 3

1.0008-03 3

3

3

3

3 S1(1)
3 s1 (3)

3 51 (4)

3 ri1( 1)

3 !r1( 3)
3 w1 ( 4)

3 CO!'ERO

3 DENSCV

3 VCV

3 DENSCZ

3 VCZ

3 TPCZ

1 FCCZ

3 HCCZ

3 BCZ

3 W1ND

3 
. HUMTD

3 EVAPTR

3 PRECIP

3RI
3 TÐTTCH

3 RUNOFF

3 !{AREA

3 EPS

3 DENSAQ

: TPSZ

3 EPSZ

3 tÌcsz
3 HGI,{T

3 BSZ

3 Vl.,]T

3 DWIBWT

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R0 13

R013

R013

R013

R0r3

R013

R013

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m,/Yr)

DensÍty of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

ContaminateC zone total porosj-ty

contaminäted zone fie.Id capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b Parameter
Average annual wind speed (n/sec)

Hwidity in air (g/m*T3)

Evapot ranspiration coef f icient
Precipitation (n/yr)
Irrigation (m/yr)

frrigation mode

Runoff coefficient
watershed area for nearby stream or pond (m+"2)

Àccuracy for water,/soiJ- computat.ions

Density of saturated zone (g/cm**3)

Saturated zone total Porosity
Saturated zone effective porosity

Saturatecì zone field capacity

Saturated zone hydrauLic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Idater table drop rate (m/yr)

well pump intake depth (m below water table)

3

3

3

0.000E+00

not used

not used

1. 660E+00

1.000E-03

3.300E-01

2.400E-01"

5. C00E+03

4. 900E+00

2.000E+00

not used

4.600E-01

1.2308+00

2. 600E-01

overhead

2.000E-01

1.000E+06

1.000E-03

R014

R014

R014

R014

R014

R014

R014

R014

R014

33
32
32

34

6608+00

300E-01

4 00E-01

0008-01

0o0E+04

I 008-03

900E+00

oooe-o¡

800E+01,

1.5008+00 3

4.000E-01 3

2.000E-01 .

2.000E-01 .

1.000E+02 "

2.0008-02 3

5.300E+0ò "

1.0008-03 .

1.0008+01 3
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Site-Specific Parameter Summary (continued)

3 3 Ilser 3 3 Used by RESRAD 3 parameter

Menu 3 Parameter 3 Input 3 Defau.It " (Tf different from user input) 3 Name

AÃ AÀÃÀ\N\

R014 ! Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND . ND 3 MODEÍ,

R014 3 Well pwping rate (n*+3/yr) 3 2.5AAE+02 " 2.500E+02 3 Uid

R015

R015

R0 15

R0 15

R015

R0t 5

R015

R0 15

Nmber of unsat.urated zone strata
Unsat. zone i-, thickness (m)

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

UnsaL. zone l, tota.I porosiry
Unsat. zone 1, effective porosity
Unsat. zone 1, field capacity
Unsat. zone 1, soil-specifíc b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Cs-137

Contam.inated zone (cm**3,/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm+*3,/g)

l,each rate (,/yr )

Solubility constant

30
31

32
32

3

3

3

3

000E+00

660E+00

300E-01

400E-01

000E-01

900E+00

000E+03

?.000E+01

? .000E+01

?.000E+01

0.000E+00

0.0008+00

000E+00

500E+00

000E-01

0008-01

000E-01

3008+00

000E+01

4 . 6008+03

4.600E+03

4 . 600E+03

0.000E+00

0.000E+00

7 .000E+01

7.000E+01

7 .000E+01

0.000E+00

0.000E+00

2.889E-04

not used

1. L54E-03

not used

3NS

. H(1)
3 DENSUZ{L)

3 TPUZ (1)

3 EPUZ (1)

3 FCUZ (1)
3 BUz (1)

3 HCUZ (1)

3 DCNUCC{ 1)

3 DCNUCU ( .1, 1 )

: DCNUCS( 1)

3 A]-E-A.CH( 1)
3 SOLUBK{ 1)

3 DCNUCC( 3)
3 DCNUCU( 3,1)
3 DCNUCS( 3)
3 Àr-EACH( 3)

3 SOLUBK( 3)

3 DCNUCC( 4)
3 DCNUCU( 4,1)
3 DCNUCS( 4)

3 AT,EACH( 4)

3 SOLUBK( 4)
3

3 DCNUCC( 2)
3 DCNUCU ( 2, 1 )

3 DCNUCS( 2)
3 .AIEACH( 2)

3 SOLUBK( 2)

3 INHALR

3 M],INH

' t,t)

3 SHF3

. SHFl
3 FIND

3 FOTD

3FS

1

4

1

4

2

2

5

1 3

R016

R016

R0 16

R016

R016

R016

2.800E+02

2.8408+42

2.800E+02

0.000E+00

0.0008+00
3

R016 3 Distribution coefficients for Ra-226

R016 3 Contaminated zone (cm**3/9)

R016 3 Unsaturated zone 1 (cm**3/g)

R016 3 Saturated zone (cn**3/9)

R016 3 Leach rate (/yr)
R016 I Solubility const.ant

R016 3

R016 3

R016 3

R016 3

R016 3

R016 3

R016 3

R016 !

R016 3

R016 3

R016 3

R016 3

R017 3

R01? 3

R017 3

R017 3

R017 3

R01? 3

R017 3

R01? 3

Distribution coefficients for Sr-90

Conraminated zone (cm-*3,/9)

Unsaturated zone 1 (cm+*3/g)

Saturated zone (cm**3,/g)

Leach rate (,/yr)

So.lubility constant

Distribution coefficients for daughter Pb-210

contaminated zone (cm**3,/9)

Unsaturated zone 1 (cn**3,/g)

Saturated zone (cm**3/g)

l,each rate (,/yr)

Solubilj.ty constant

Inha.Lation rate (m**3/yr)

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

Exposure duration
Shielding facLor. inhafation
Shielding factor. external ganuna

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

000E+01 3 3

OO0E+01 3'3

0008+01 3 3

000E+00 3 0

000E+00 ' 0

2.68sE-03

not used

3

3

3

0

0

0008+01 3

000Ê+0L 3

000E+01- 3

000E+00 '
0008+00 3

3

1.000E+02

1.000E+02

1 . 0C0E+02

0.000E+00

0.000E+00

? .300E+03

1.0008-04

3.000E+01

4.000E-01"

8.000E-01

s.000E-01

2.500E-01

1.000E+00

1 . 000E+02

1.000E+02

1.0008+02

0.000E+00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.0008-01

5.000E-01

2.500E-01

1 . 000E+00

8.0828-04
not used3

3

3

3

)0 shows circular AREA.



RESRAD, Version 6.4 T<< Limit : 180 days 12/76/2009 19:37 Page 6

Smary : FHliMF-Perimeter-Res-Non-Farm-BKG-subtract-la-orise

File : F:\RESRAD FÄMILY\RESRÂD\FHWMF-PERIMETER-RES-NON-FÃRM-BKG-SUBTRACT-14-121609.RÀD

Site-Specific Parameter Summary (continued)

3 3 User ijsed by RESR-AD 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (If ilifferent from user input) 3 Name

AÀAÄAÁÀAAJ\AÀÀAÄÀAAAAÀÃ AÀAÀAAÃ AAAÀÂJ\AA.AA,ÀAAAÄÄ.AÄAAÄ.AÀAÄ

R017 3 Radii of shape factor array (used if FS : -11; '
R01l ¡ Outer annular radius (m), ring 1: 3 not used '5.000E+01 3 RAD_SHAPE( 1)

R017 3 Outer annular radjus (m), ring 2: 3 not used 3 7.071E+01 3 RAD_SHAPE( 2)

R017: Outer annuÌar radius (m), ring 3: 3 not used 3 0.000E+00 3 RAD*SHAPE( 3)

R017 3 Outer annular radius (n), ring 4: 3 not used '0.000E+00 3 --- 3 RAD SHAPE( 4)

R0L? 3 Outer annular radius (m), ring 5: 3 not used " 0.0008+00 3 RÀD_SHAPE( 5)

R017 3 Outer annular radius (n), ring 6: 3 not used '0.000E+00 3 --- 3 RAD_SHAPE( 6)

R01? 3 outer annu]ar radius (m), ring 'l: 3 not used '0.000E+00 3 --- 3 RAD SHÀPE( 7)

R01? 3 Outer annular radius (m), ring 8: 3 noÈ used 3 0.000E+00 3 --- 3 RAD_SHAPE( 8)

R017 3 Outer annular radius (m), ríng 9: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 9)

R01? 3 Outer annular radius (m), ring 10: 3 not used 3 0.0008+00 3 RÄD_SHAPE(IO)

R017 3 Outer annu]ar radius (m), ring 1l: 3 not used 3 0.000E+00 3 RAD_SHAPE(11)

R017 3 Outer annular radius (m), ríng I2z 3 not used ' 0.000E+00 3 RAD,SHAPE(12)

R017

R017

R017

R017

R017

R0L?

R01?

R01l

R017

R017

R017

R017

R01l

Fractions of annular areas within AREA:

Rr ng r
Ring 2

Ring 3

Ring 4

Ring 5

Rj.ng 6

Ring 1

Ring I
Ring 9

Ring 10

Rj-ng 11

Rlng 12

Fruits, vegetables and grain consumption (kqlyr)

l,eafy vegetabÌe consumption lkg/yr)
Milk consumption (],/yr)

Meat and poultry consumption lkg/yr)
Fish consumption (kglyr)

other seafood consumption (kg,/yr)

soil ingestion rate (g/yr)

Drinking water intake (L,/yr)

Contamination fraction of drinking water

Contanination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction .of aquatic food

Contamj.nation fraction of plant food

Contamination fraction of meaL

Contamination fraction of milk

3

3

3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not

used

used

used

used

used

used

used

used

used

used

used

used

3 1.600E+02
3 1.400E+01
3 not used
3 not used

" not used
3 not used
3 4.380E+01
3 ?.000E+02

' 1.000E+00
3 not used
3 not used
3 1.0008+00
3 not used

j not used
3 not used

000E+00 3

1328-.0L 3

000E+00 3

000E+00 3

000Ef00 3

000E+00 3

000E+00 3

000E+00 3

000E+00 3

000E+00 3

000E+00 3

,000E+00 3

.600E+02 3

.4008+01 3

.200E+01 3

.300E+01 3

. 4 00E+00 3

.0008-01 ,

.6508+01 3

.1008+02 3

.000E+00 3

.000E+00 3

.000E+00 3

.0008+00 3

.000E-01 3

3

6.800E+01 3

5.500E+01 3

5.000E+01 3

1. 600E+02 3

5.0008-01 .

0.500E+00

3 FRACA{ 1)

3 FRACA( 2)

. FRACA( 3)
3 FRACA( 4)

3 FRÀCA( 5)
3 FRACA( 6)

3 FRACA( 7)
3 FRACA( 8)
3 FRACA( 9)

3 FRACA(10)

3 FRACA(11)

3 FRACA{12)

3 DIET (1)

3 DTET (2 )

3 DIET (3)

3 DIET (4 )

3 DIET (5)

3 DTET (6)

3 SOII,
3 DWI

3 FDI'

3 FHHT{

3 FLi,l

3 FIR!ù

3 FR9

3 FPI,ANT

3 FMEAT

3 FMILK

31
32
30
30
30
30
30

30
30
30
30

R018

R018

R018

R018

R01 I
R018

R018

R018

R018

R018

R0i8

R0 18

R018

R018

ROIS

R018

31

39
36
35
39
33

'I

31

3_1

3_1

fodder intake for meat (kglday)

fodder intake for mitk (kglday)

water intake for meat (L/day)

water intake for milk (L,/day)

soil intake (kglday)

R019

R019

R01 9

R01 9

R01 9

l,ivestock
Livestock
Livestock
Livestock
Livestock

not
not
not
not
not

used

used

used

used

us ed

3 LFI5
3 LFI6
3 Lt{I5
3 LWI6

3 LSI
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Site-Specific Parameter Swary (continued)

User Used by RESRAÐ 3 Parameter

Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name.:...........AÀÄÀAÅÄÀAAAAÀAAil\AAAÄJ\A}\AÀÄÀAAi1ÂÀAÄÄÀÂÀÄAA AÀAÃAAA

R.019 3 Mass loading for foLiar deposition (g/n**3) 3 1.000E-05 3 1.0008-04 3 MLFD

R019 3 Depth of soil mixing.Layer (m) '1.500E-01 3 1.500E-01 3 DM

R019 3 Depth of roots (m) ' 9.000E-01 ' 9.0008-01 3 DRoor

R019 3 Drinking water fraction from ground water 3 1.000E+00 3 1.000E+00 3 FGt{Dvl

R019 3 Househofd water fraction from ground waLer 3 not used ' 1.000E+00 3 FGÌ{HH

R019 3 Livestock water fraction from ground water 'not used 3 1.000E+00 3 FGWLI{

R019 3 Irr.igation fract.ion fron giound water ' 1.000E+00 3 1.000E+00 3 --- 3 FGWIR

' w(1)
'Yv(2)
' w(3)
3 TE(1)
3 ?E (2)

3 TE(3)
3 Trv(1)
3 rrv(2)
3 TIV(3)
3 RDRY (1)

3 RDRY (2)

3 RDRy(3)
3 RÌ{ET { 1)

3 RrfET (2 )

3 R!{ET (3 )

3 WLAM

r c12!{TR

3 CSOrI-

3 CAIR

3 DMC

3 EVSN

3 REVSN

3 AVFG4

3 .AVFGs

3

R1 98

R1 9B

R1 98

R1 9B

R1 9B

R1 9B

R.198

R1 9B

R1 9B

R1 9B

R1 9B

R1 9B

R1 98

R1 9B

R1 98

R1 98

3

3

Idet weight crop yielci for Non-Leafy (kg/m+*2)

tr{et weight crop yieLd for Leafy lkq/m+*2)

wet weight crop yj"eld fÒr Fodder (kg/m**21

Growing Season for Non-teafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder {Years)

Transfocation Factor for Non-Leafy

TransÌocation Factor for LeafY

Translocation Factor for Fodder

Dry FoIiar Interception Fraction for Non-l,eafy

Dry Foliar IntercePtion Fraction for Leafy

Dry Fotj,ar fnterception Fraction for Fodder

Wet Foliar lnterception Fraction for Non-Leafy

Wet Fotj-ar lnterception Fraction for l,eafy

wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (9./cm**3)

C-12 concentration in contaminated soj-L (g/g)

Fraction of veqeiation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

c-14 evasion flux rate from soiÌ (1/sec)

c-12 evasion flux rate from sÕil, (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain .in milk cow feed

Storage times Õf contaminated foodstuffs (days)

Fruits, non-leafy vegetabÌes, and grain

Leafy vegetabÌes

3

3

3

3

7.000E-01

1.500E+00

not used

1.700E-01

2.500E-01

not used

1,.000E-01

1.000E+00

not used

2.5008-01

2.5008-01

not used

2.500E-01-

2.500E-01

not used

2.000E+01

7.0008-01 3

1.500E+00 3

I - 100Ê+00 3

1.700E-01 3

2.500E-01 3

8.000E-02 3

1.0008-01 .

1.000E+00 3

1.0008+00 3

2.500E-01 3

2.500E-01 3

2.500E-01 '
2 .500E-01 3

2.500E-01 3

2.5008-01 3

2 - 000E+01 3

c14

c14

c14

c14

c14

c74

c14

c14

c14

3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not
3 not

used

used

used

used

used

used

used

used

used

1.400E+01

1.0008+00

1.000E+00

2.000E+01

?.000E+00

? .000E+00

1.000E+00

1.000E+00

4 .500Ë+01

0008-05 "
0008-02 s

000E-02 3

8008-01'
000E-01 3

000E-07 3

000E-10 3

000E-01 3

000E-01 ¡

.4008+01 3

,0008+00 3

.000E+00 '

.000E+01 "

.000E+00 "

.000E+00 "

.000E+00 3

.000E+00 3

.5008+01 3

32
33
32
39

31
31

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

Mi 1k

Meat and poultry

3

1

1

1

2

1

1

1

1

4

sToR_T ( 1 )

sroR_r (2 )

sroR_r ( 3 )

sToR_T ( 4 )

STOR T (5)

3 STOR_T (6)

3 STOR_T (7 )

3 STOR*T (8)

3 STOR T(9)

R02 1

R02 1

R02 1

R0 21

Fish
Crustacea and noflusks
well water

Surface water
Livestock fodder

Thickness of building foundatiÕn (m)

Bulk density of building foundation (g/cm**3)

TotaL porosity of the cover mater.ial

Totaf porosily of the building foundation

3 1.500E-01
3 2.400E+00
3 4.000E-01

" 1.00ÓE-01

3

3 not
3 not
3 not
3 not

used

used

used

used

FLOORl

DENSFL

TPCV

TPFI,
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Site-Specific Parameter Sunmary (contlnued)

R0 21

R02 1

R0 21

R02 1

R0 21

R02 1

R0 21

R02 1

R021

R02 1

R0 21

R0 21

R02 1

(m)

used

used

used

used

used

used

used

used

used

used

used

used

33

32
33
32
32
35
3Z
30
3_1

32
31

3 volumetric water content of the cover material
3 voLumetric water content of the ¡oundation
3 Diffusj-on coefficient for radon gas (m/sec) :

in cover material
in foundation materiaÌ
in conLaminated zone soil

Radon vertical dj-mension of nj-xing

Average building air exchange rate
Height of the building {room) (m)

Building interior area factor
Bui.Lding depth below ground surface

Emanaring power of Rn-222 gas

Emanating power of Rn-220 gas

(n)

(1/hr)

3 not
3 not

3 not
3 not
3 not
3 not
3 not

'not
3 not
3 not
3 not
3 not

000E-02 3

000E-02.

0008-06 3

0008-07 3

0008-06.
000E+00'

000E-01 3

500E+00 3

000E+00 3

000E+00'

5008-01- "

500E-01.

3 PH2OCV

3 PH2OFL

3 D]FCV

3 DTFFL

3 DTFCZ

3 HMIX

3 REXG

3 HRM

3 FAT

3 DMFL

3 EMANA(I)
3 EMANA(2)

TITL 3 Nmber of graphical time points ' 3z 3 --- 3 NPTS

TITL 3 Maxinm number of integration points for dose ' tl 3 --- 3 LYM-AX

TITI, 3 Maximum nmber of integration points for risk 3 251 3 Ic{MÄx

iiiîîrîÍiîÍil1îiiiîîîîiiiiiifüîîîîiiiiîliiiffiîiiiüÍÍíriÍîiiíiiîîiiiiiiiîiiiiliiiüÎÎiíÍÎlÎiÎTiiiiiÎiiííÍiiirÎÎrÎÍiiÎiiiiiiiii

Sunmary of Pathway SeÌections

Pathway 3 User Selection

1-- externai. gama 3 active
2 -- inhalation (w/o radon) 3 active

3 -- plant ingestion 3 active

4 -- meat ingestion 3 suppressed

5 -- milk ingestion 3 suPPressed

6 -- aquatic foods 3 suPpressed

? -- drÍnking water 3 active

8 -- soil ingesrion 3 active

9 -- radon 3 suPPressed

Find peak pathway doses 3 active

i i i 7î Íiîiii î î1 Í i i iÍ i Í Í i i i i ÎÍÎÍ i iiÎÍ i i i if Í i i iii iÎ Í Í Î
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Contaninated Zone Dimensions

M
Area: 2290.00 square neters

Thickness: 5.00 meters

Cover Depth: 0.00 meters

Initial Soil Concentratíons, pci/g
AÄÄÄJ\AAÄÄÄÄJ\J\

Cs-137 8.020E+00

Ra-226 6.000E-02

Sr-90 7.8008-01

Total Dose TDosE(t)' mrern'/Yr

Basic Radiation Dose Limit = 1.500E+01 mrem,/yr

Totaf Mixture Sum M(t) : Fract.ion of Basic Dose Limit Received at Time (t)

L (years): 0.0008+00 1.0008+00 5.0008+00 1.000E+01 5.000E+01 1.000E+02 5.000E+02

TDosE(r): 2.100E+01 2.054E+01 1.878E+01 1.681E+01 7.188E+00 2.939E,+00 6.971E-01

M(t): 1.4008+00 1.369E+00 1.252E+00 1.1218+00 4.1928-01 1.959E-0L 4.641E-02

1.000E+03

3.142E-01

2 .0958-02

Mâxinum TDOSE(t): 2.100E+01 mrem,/yr at t : 0.000E+00 years
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Sumary : FHvüUF-Perimeter-Res-Non-Farm-BKG-subtract-1a-orise

File : F:\RESRAD FÀMILY\RESRÄD\FHh'l4F-PERIMETER-RES-NON-F¡,RM-BKG-SUBTRÀCT-1À-121609.R4D

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

As mrem,/yr and Fraclion of Tota] Dose At t = 0.0008+00 years

viater Independent Pathways {Inhalation excludes radon)

G¡ound

RAdiO_ ÀAAÃÁAAÄÀÀAAÀAAA

Nuc.Iide mrem/yr fracl.
Äi\ij,ÀÄi\Ä Ai\ÄÀi\ÄAN\ ¡iÄÄÄÀÀ

Cs-137 . 1.584E+01 0. ?543

Ra-226 3.9648-01 0.0189

Sr-90 1. 117E-02 0.0005

iiiîiii iiiÍiiÍif iiiiíÍ
To'Lal 1.6258+01 0.7737

Inhalation
ÄAAJIAÀAÄÄAAÄÄAÀÄ

mrem,/yr fract.
ÄÄA.AÄAÄÃÄ ÀÀÃÀÃÄ

1.208E-05 0.0000

2.563E-05 0.0000

4.81r.E-0s 0.0000

üiiiiiii îiiîif
8.5818-05 Q.0000

Radon

ÀAÁAÂÀÄÄÄAÄÄAAAÄ

mrem/yr fracL.
ÀÀAAÀÀÀÁÄ ÀAÀAÄÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiÍiiÍiÍÍ iiiiii
0.000E+00 0.0000

PIant
ÀÀAAÀAAÄAA¡\A.AÄÄÀ

mrem/yr fract.
AÄJ\JUõéÄÀÀ J\ÄAÀ¡i¡\

1.379Ð+00 0.0657

2.825E-01 0.013s

3.0?0E+00 0.1462

itiiiiÍiî íúiÍÍ
4.'t328+40 0.2253

Meat

ÀAÀJ\AÄAÄAÀJiAÀÃÄÂ

mrem/yr fract.
ÄÄÀ.AÄAÃÄA ÄÀAÀÁA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iüÍüiiî iiiîfi
0.000E+00 0.0000

Mitk
AAAAAÀAÄÄÀÀÀÄÀÃÄ

mrem/yr fract.
ÄÄ.AÄAÄAAÄ À¡\ÄÀÀA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍiîÍiÍii îîîiii
0.0008+00 0.0000

Soil
ÄÀAÀÀÄÃA.AAÄÀÀÀÀÀ

mrem/yr fract.
ÄÀÄÀAÃÄÀÃ ÄJ\AÄÀÀ

1.3028-02 0.0006

2 .822E-03 0.0001

3.864E-03 0.0002

iiiiiiîiî iiÍift
1.9?1E-02 0.0009

Totaf Dose Contributíons TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Às mrem,/yr and Fraction of Total Dose At t:0'000E+00 years

Viater Dependent Pat.hwaYS

i,tater

Radio- AAAAÀAÄÄAAÀAÄAÀÃ

Nuclide mrem,/yr fract.
¡\iiA¡\AAÁ ¡iriJqiùiiAiä,6,4 ¡\ÄÄÄÀÀ

Cs-137 2. 677E-05 0.0000

Ra-226 1.613E-04 O.OOO0

Sr-90 1.311E-03 0.0001

iiÍiîií ÍîÍiÍifÍÍ ÎÎfÎiÍ
TotaÌ 1.499E-03 0.0001

Fish
ÁAÃÀÀÀJ\AAÄÀÄÀA7\A

mrem/yr fract.
AAAÀAAJ\AÀ .AÀAAAA

0.0008+00 0.0000

0.0008+00 0.0000

0. 000E+00 0.0000

iliiiilîi ifî|ii
0.000E+00 0.0000

Radon

ÂJ\AÀÀAÀÀÀÀÄÀAÄAji

mrem/yr fract.
ÀÄÀÄAÄÄAÀ ¡iÀÀ¡'ÀÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iüi|Ífîi 1iîifî
0.000E+00 0.0000

Plant
AAÀAAÀÄÄÄAÀAÀAAA

mrem,/yr f ract.
ÄÄÄÄÀÀÀAÀ ÀÄÄÀÂA

1. ?788-06 0.0000

1.1238-0s 0.0000

9.764E-05 0.0000

îüÍî1î7Í iiiÍif
1.107E-04 0.0000

Meat

ÄAAÀÀÀÃÀAN{ÀÄA.AÀ

mrem/yr fract.
i_.... -....... -...

ÀA-AAAAAAA AJ\i\\'\'q

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iüfüÍii iîîlii
0.000E+00 0.0000

Mitk
AÀÄAAÄÄÄÃÃAÄÄÀÀÃ

mrem,/yr f ract.
ÄÀÄ¡,ÄÀiU\A Ä¡,i\ÄÁÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

fiiiiliTi irîili
0.000E+00 0.0000

All Pathways*

J\ÄAÃ.AÀA¡\AAÁAÀÄÄA

mrem,/yr fract.

1.723E+01 0.8206

6.8r.9E-01 0.0325

3.08?E+00 0.14?0

771Íiiîii îîîiîi
2.100E+01 1.0000

*Sum of alL water independent and dePendent pathways
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Sunmary : FHWMF-Perimeter-Res-Non-Farm-BKG-subtract-la-orise

Fite : F:\RESRAD FAMILY\RESRÀD\FHI,üMF-PERIMETER-RES-NON-FARM-BKG-SUBTRÃCT-14-121609 RAD

Total Dose Contributions TDOSE(i,p,t) for lndÍvidua.l Radionuclides (i) and Pathways (p)

As mrem/yr and FractÍon of Total Dose At t: 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio- -¡\iiillV\ÀiL'q-¡\Ãili\?VlilA

Nuclide nrem,/yr fract.
ÄAÃÄÄÀÀ ¡\¡iÄÀi\ilÀ;\j\ Ài\ÀiiÄÀ

Cs-137 1-5488+01 0.?535

Ra-226 3.9578-01 0.0193

Sr-90 1.088E-02 0.0005

ÍÍÍÍÍrÍ ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Total 1.5888+01 0. ??33

InhaLation
AÃA¿ÀÄAÄAÀÄAÄÃÀÀ

mrem,/yr fract.
ÄÀÀAAÀÄÄA ÀÀAÄÂÀ

1.180E-05 0.0000

2.759E-0s 0.0000

4 . 685E-05 0.0000

LÍiîiiiÍi fiiÍiî
8. 624E-05 0.0000

Radon

ÄÀÀÄAÀÄÀÀÃAÀåÄÀÃ

mrem,/yr fract.
Äi\i\iiij'iiÄÀA ÀüÄÄ.4.4

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiriiiifi liiiii
0.000E+00 0.0000

PLant

ÂiiilÄ.AÄi\Ài\i\ l
mrem/yr fract.

ÂAÄÄÄÀJiJüi ÄJiAÀÀÀ

1.347E+00 0.0656

2.93?E-01 0.0143

2. 9908+00 0.1456

íiiiÍiiiÍ iiiiii
4.631É+00 0.2255

Meat

AÀAÂÀAÂÀÀAAAÀÀÀÄ

mrem/yr fract.
AÃÀÀÄII?\ÄA ÀA.AAÄA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiiîii iiifii
0.0008+00 0.0000

MiIK
À.AÂÀÄÀÀ.4ÀÀÀAAAÄÀ

mrem,/yr f ract..
Ai{ÀÀÄÄÀÄÄ À.AÄÀ.AA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍiîiÍiîî iiifii
0.000E+00 0.0000

SoiI
ÀÀÀ.AÀÀÀAAAirA?iÄjV\

mrem,/yr f ract.
ÀÄAÄÄÄÀÀÀ ÃÄÀÀ¡,Ä

I.21?E-02 4.0A06

3.249E-03 0.0002

3.763E-03 0.0002

fiiiÍiîiî îiii|i
1.9?38-02 0.0010

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

As mrem,/yr and FractiÕn of Total Dose Àt t = 1.000E+00 years

t/üater Dependent Pathways

Radio-

Nuclide
ÀAAAAAÄ

Cs-137

Ra-226

Sr-90

ÍÍÍÍÍÍÍ
TotaI

tr{ater

ÀÀi\ÀÁÀÀåA.A AÄAA

mrem/yr fract.
ÀÄÀÀÄÂAAA ÄÆj'¡iÄ;\

7 .9138-05 0.0000

5.239E-04 0.0000

3.8588-03 0.0002

îÍiiiiî|i íîiiii
4.46L8-03 Q.0402

Ei sh

ÀÄÀÀÄÄAÄÀÀ.4ÀÀÀAA

mrem,/yr fract.
AAÀAÀÄ¡'IiÄ ÂÁAÁAÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îîiÍÍiiiî iiiiii
0.0008+00 0.0000

Radon

AAÀA,AÄ¡\AAÀAÀ,AÀÀA

mrem,/yr fract..
ÀÄAÄAAÀAA AAJi¡\J\¡i

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

itiiííiîi iiiiii
0.000E+00 0.0000

Plant
ÂÄÀÂÂÄÀÄÀÄÃÀÄÄAJ\

mrem/yr fract.
ÄjviÄÁÄ¡i¡iÃ A.AÄA.AÀ

5. 602E-06 0.0000

3.??58-05 0.0000

2. 968E-04 0.0000

îÍiiiiifi îiiflÍ
3.402E-04 0.0000

Meat

ÄJ\AÄÀAAÆ\ÄAÀAAÀÀ

mrem,/yr fract.
.qAÄAÀAÄÀÄ .A.:i¡i¡$\A

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iÍüîi|Íi fÍiiii
0.0008+00 0.0000

Milk
ÀÄ.4À¡'ÄÄi\Ð j'AÄÀ

mrem,/yr f ract.
iiii¡\¡,¡'¡ii\ÃÃ i\ii.ê'¡\Ã;i

0.000Ê+00 0.0000

0.000Ë+00 0.0000

0.000E+00 0.0000

iiiiiÍ.iii iiiiîi
0.000E+00 0.0000

Al1 Pathways*

ÄÄÄÄi\¡\Ä.AAAi\r AÁ

mrem,/yr f ract.
ÄAÂÄÀÃÄAA AAÄÀAA

1.684E+01 0.8198

6. 932E-01 0.0338

3.009E+00 0.1465

ÍiíiiiiÍi iiiiÍi
2.054E+01 1.0000

*Sum of all water independent and dependent pathways
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Sumary : FHI{MF-Perimeter-Res-Non-Farn-BKc-subtract-1a-orise

FiIe : F:\RESRAD F¡¡4ILY\RESRAD\FHinMF-PERIMETÉR-RES-NON-FARM-BKG-SUBTRACT-14-121609.RAD

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

As mrem,/yr and Fraction of Total Dose À.t t : 5.000E+00 years

Water fndependent Pathways (Inhalation excludes radon)

Ground

Radio_ ÄÀÀA.AÀ4.4ÀAAAAAÂÄ

Nuc.Lide mrem/yr fract.
ä¡\riÀÄÄÄ Àiiiui\ÄÀi:\ÀA ÄÀÄi\AÄ

cs-137 1.409E+01 0.?503

Ra-226 3.9328-01 0.0209

Sr^90 9.787E-03 0.0005

iiîÍiii iÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Total 1.450E+01 0.?718

Inhalation
ÀÄÀ.AÀAAÀÂAAÀÀÂÄÄ

nrem/yr fract,
AÄAÄÄÄAAA AAAÀÀÀ

1.074E-05 0.0000

3.479E-05 0.0000

4.2148-0s 0.0000

üiîiiiif iÍíii1
B. ? 6?E-05 0.0000

Radon

ÀAÀAÀAAAÀÄÄÀÀÀÄÀ

mrem/yr fract.
.AÀAÄÀÀAÄÄ AÄÀÀA]\

ó. oooE+oo o. oooo

0.0008+00 0.0000

0.0008r00 0.0000

iîÍiîiiii riiÍîi
0.000E+00 0.0000

Plant
ÀAÀÄÀAÀÀÀÄAÀ.qåÀÀ

mrem/yr fract.
.Ä¡,¡,Àii¡li\ÀÄ ÄÀÀi\Äii

r.227E+00 0.0653

3.3398-01 0.0178

2.6898+00 0.1432

iiîÍiiiil iiiîf|
4.2508+00 0.2263

Meat

-AÄÄ.AÀÄÀÂÀåAÄÄÃAA

mrem/yr fract.
ÁÀAÀÀÀÄÀÂ ÄAÀÀÀÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Íîiüiîii iiiiîi
0.000E+00 0.0000

Mitk
ÂÀAÃÁÀÄ.AAÀ.A.AÀÀAJ\

mrem,/yr f ract.
.AÄÀJ\JJ,ÀAÀÄ ÄAÀÄÀA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iîiiiiiiî iiiiîi
0 - 000E+00 0.0000

SoÍl
ÂÀÄÀÀÀÃÀÄAÄ¡¡AÀA

mrem,/yr fracL.
ÀÄAÀÄÄÀAÀ Aê.¡\ÀÀÄ

1.158E-02 0.0006

4 .819E-03 0.0003

3.38sE-03 0.0002

iÍiiîiiîî iîiifi
1.979Ê-02 0.0011

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

As mrem/yr and Fraction of Total Dose At t:5.0008+00 years

Water Dependent Pathways

Water

RAdiO_ AÄAÀÀÄÀÄAÃÃÄÀAAA

Nucllde mrem/yr fracc.
¡{iv\Äiv\A i\Äi\iv\Äisii ÄÄA.AÀÄ

Cs-137 2.6538-04 0.0000

Ra-226 2.5108-03 0.0001

Sr-90 7.2828-02 0.000?

iiiÍÍfi ÍiiiiÍiíî ÍÍÍÍii
Toral 1.5608-02 0.0008

Fish
AAAÀJ\AAAJ{AÄAÂÀÄA

mren,/yr fract.
ÀÄÀÄA.AÄAÀ .AAÀÀÄÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍÍilÍÍ1f iiilîÍ
0.0008+00 0.0000

Radon

ÀAÀÀÂÀÀÀAÂAÀÀÀÄA

mrem/yr fract.
ÀÄÄÁÀAÂAA ÄÀAÃÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍÍiiÍiiiÍ iiÍÍÍf
0.0008+00 0.0000

PIant

Ai\ÃAAAÀAÀÀ.ÄAÄÀÄÀ

mrem,/yr f ract.
ÀÀAÀJ\.AÀÀII ÁAAÀÀÀ

1.932E-05 0.0000

1.834E-04 0.0000

1.001E-03 0.0001

ÍÍÍÍiÍÍfi iitÍiÍ
1.2b4E-03 o. ooo1

Meat

ÀÀAAÀ¡\ÀÀAAÄÄÄÃAÁ

mrem,/yr frâcl .

.AÀÀAAÁÀÀÀ ÄÄAÀ¡Ji

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîiiiifl.Í iiÍfÍi
0.000E+00 0.0000

Mitk
ÂAi\iv\i\Ãiü$t ¡i¡i

mrem/yr fract.
ÀÄÀÀÄi\A.AÂ ii¡\ÀÄi\Ã

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

Íiiiiiiii ÍÍîÍiÍ
0.000E+00 0 .0000

Afl Pathways*

AÀÄÀÄÀÀÀ.ÄÀAÀÀAAÁ

nrem/yr fract.
J\AÄÀJ\ÄAÀA AÄÀAAA

1.5338+01 0.8163

? .34?E-01 0.0391

2.?16E+00 0.1446

iiÍiiÍiii íiÍiiÍ
1.878E+01 1.0000

*Sum of alÌ water independent and dependent pathways
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Sumary : EHÍüMF-Perimeter-Res-Non-Farm-BKG-subtract-1a-orise

Fi 1e F: \RESRAD_FAMI LY\RESRAD\ FHWMF-PERIMETER-RES-NON-FARM-BKG-SUBTRACT-14- 1 2 1 6 0 9 . RÀD

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

Ä.s mrem,/yr and Fraction of Total Dose At t = 1-000E+01 years

Water Independent Pathways (lnhalation excludes radon)

Ground

RAdiO- ÀAÄAÀÄÁAAAÄAAAA¡!

NucLide nrem/yr fract.
iìiiiiiì,iliiii N{AÄiiiiivi¡i ¡\iU!ìÄÄÀ

cs-137 1.254E+01 0. ?458

Ra-226 3.9028-AI 0 -0232

Sr-90 8.573E-03 0.0005

iîÍiiÍí Íiiîiiiii iiîúi
Total 1.294E+01 0.7695

Inhalation
ÀÄAÄÀÄÄAÄÄAÄÄÀÀÀ

mrem,/yr f ract.
ÄAÀÀÀÀÀAÁ ;\AÄAAA

9.558E-06 0.0000

4 .2508-05 0.0000

3. 691E-05 0.0000

iÍÍiiliíi iiiîÍi
8.896E-05 0.0000

Radon

ÄÀiui¡iÄisi$j,äil

mren/yr fract.
Äi\iii$ÄÄiiÄ AAÀÀAA

0. 000E+00 0.0000

0.0008+00 0.0000

0 . 0008+00 .0 . 0000

iîirî|îÍi iîiîÍÍ
0.000E+00 0.0000

PIant

ÀÄÄÄÄAAÄAAÀÀÀÄjili

mrem/yr fracL.
.A.A.AÄÀAÄAA ÀÀAAÀA

1.092E+00 0.0649

3 .'7 698-07 0 .0224

2.356E+00 0.1401

ÍtÍîiiiii iÍiîîí
3.8248+04 0.2215

Meat

ÄÀAAÀÄAAAÄAÀAÀÄÀ

mrem/yr fract.
ÀÁÀAÄÀÂÄÀ AAAAÄÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

îifiiliii îiîiîi
0 .000E+00 0.0000

. Milk
Ä.qÀÀÃÀ.AÄAÀAÄÀÀÀA

mrem/yr fract.
À.AÀÄÀAAÀÄ ÀAÀAÂA

0.0008+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iiiiiîiÍî iiîî71
0.000E+00 0.0000

Soil
¡\j\j\j¡uiui\ Àjij\ÄjiÄ AÀÀÀ

mrem/yr fract.
AÀÂÄÀÄ.AÀÄ .AA.qÀÀÄ

1.030E-02 0.0006

6.5038-03 0. 0004

2.965E-03 0.0002

iÍiÍíiiii iiÍiîí
1,.91'78-02 0.4072

Total Dose Contributj-ons ÎDOSE(i,p,t) for Individua.l" Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Totat Dose At t : 1.0008+01 years

i^later Dependent Pathways

Radio-

Nuclide
ÀAAÀÀÀÀ

Cs-137

Ra-226

Sr- 90

iiÍîiÍi
Total

Water

À.AÄÀAÀÄÄÀAÄAÄÄA'\

mrem,/yr fract.
ÄAÀÀÀAÄAA ì{ÄÀÄÄÄ

4.5138-04 0.0000

6.023E-03 0.0004

2 . 159E-02 0.0013

Íiîiiriii iifiii
2-8A18-02 0.0011

Fish
ÀAÄÄÀÁÂÄAÄÄÄÃÄÀA

mrem/yr fract.
ÀAAÃÀÁÀÀA J\Àfu\}iI\

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

Íîiifüif ÍiiÍîÍ
0. 000E+00 0.0000

Radon

AÀÃAÄÀ.AÀÀÀÀÀÄÁ¡\A

mrem/yr fract.
ÀAÄiüii\¡iÆ\ ÄAÄÄij'¡i

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

TfTIIIIII IIIIIT
0. 000E+00 0.0000

Plant
AAAÀAÀÀAÄÀAJ\AA¡$

mrenì,/yr fract.
AÄÀÂÄAAAA J\ÄJIJ\¡N

3.303E-05 0.0000

4.406E-04 0.0000

1.691E-03 0.0001

iü|îîiii \ÍiÍf|
2.164E-03 0.0001

Meat

AÀÀAAÄAÄÄ¡IAAAÀAÀ

Rrem/yr fract.
AAAÀÀAAÀÄ AAAAÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iîliiiiii iîîi7Í
0.0008+00 0.0000

Mi 1k

AÄAÀAÀAÀÀÀAÀÄÀAÄ

mrem,/yr fract.
AA.A.Äi\ÄÀAA ii'ÂÄÄij'A

0.000E+00 0.0000

0.0008+00 0.0000

0.000Ê+00 0.0000

îîiiillii iiiiii
0.0008+00 0.0000

All Pathways*

ÀÀAÀÄÄÀÀAAAÀJ\AÀÀ

rirrem/yr fract.
ÄJ\ÄJ\¡\ÀÄ¡'A ÄAÄÀAA

1.3648+01 0.8114

7.8018-01 0.0464

2.3978+00 0.7422

iiiiiÍiií îfíiÍÍ
1.6818+01 1.0000

*Sun of all water independent and dependent pathways
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Sumary : FHWMF-Perimeter-Res-Non-Farn-BKG-subLract-1a-orise

File : F:\RESBAD FÀMILY\RESRAD\FHI^IMF-PERIMETER-RES-NON-FARM-BKG-SUBTRÀCT-14-121609.R-AD

Total Dose ConLributions TDOSE(i,p,t) for lndividuaÌ Radionuclides {i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t : 5.ò00e+01 years

hlater lndependent Pathways (lnhalation excfudes radon)

Radio-

Nucl,ide

ê.\AÄÄÂA

cs-137

Ra-226

Sr- 90

ifîiiÍÍ
Total

Ground

AÀAÄÀAAÄAÄAÄAAAÀ

mrem/yr fract.
AÄÄAÀAÄAA .AAÀÄÄÀ

4.9188+00 0.6843

3. 6638-01 0.0510

2. 972E-03 0.0004

iiiiiîÍÍî iiffii
5.288E+00 0.7356

Inhalation
AAÄAAÄÄAÄAÀAÃAÀÀ

mrem,/1fr fract.
ÀAAÀÄAÀÀÀ ÄÂÄÄÄÄ

3. ?50E-06 0.0000

?.204E-05 0.0000

1.2?9E-05 0.0000

ü1ÍÍîîÍî iiiiiÍ
8.8s8E-0s 0.0000

Radon

ÄAÄÀAAÀAAÄÀÀÄÄÀÄ

mrem/yr fract.
ÀÀÀAÀÀi\AÄ Àiij\¡'ÀÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiÍiiiiiÍ iîifii
0.000E+00 0.0000

Plant
AAÀÄÀAAÄÄÀÀÀAÄj\À

mrern/yr fract.
_ .... : _ .... ....._...,..

,AAAAAAAAA AAAAÄA

4 .282E-01 0.0596

5.3758-01 0.0?48

8.165E-01 0.1136

ÍiÍîfíiîi îÍiÍii
L.'782E.+00 0.24't9

Meat

AÀAAÀAAÀJiAAÀÀÀAA

mrem/yr fract.
AAÄ.AAÀA,AA AAA-AAÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiiiiii iiifii
0.000E+00 0.0000

Milk
ÀÀÀÀÆ\AAÀÄÃÀ.4ÀÀÀ

mrem,/yr fract.
ÀÀÄi\Ã¡\ÄÀÀ ÀÀÀÄAÀ

0.000E+00 0.0000

0.000Ê+00 0.0000

0.000E+00 0.0000

iiíîf.iÍíÍ îiiifi
0.0008+00 0.0000

Soi-I

AÂÄÄÀÀAÀÃA.AÀÀAJ\A

mrem,/yr fract.
ÀÀÄÀAÀÄAA ÀÂA.AÀÄ

4.042E-03 0.0006

1 .304E-02 0.001-8

1.028Ê-03 0.0001

iiiiîiiíÍ ÍiiÍÍî
1.811E-02 0.0025

Total- Dose Contributions TDOSE(i,p.t) for Individua.l RadionucÌides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t:5.000E+C1 years

Water Dependent Pathways

't/üater

Radio- ÀAÄAAAÀAÄAÀÃ.êAÂA

Nuclj de mrem,/yr fract.
¡ii\AÄÄi\Ä ¡uiJiviÄ,q?iÀ Ä.AÈ\Aii

cs-137 8.577E-04 0.000L

Ra-226 5.4028-02 0.00'75

Sr-90 3-?998-02 0.0053

ÍÍiiîif ÍiÍifiiiî ÍiiÍÍf
rotaÌ 9.28?8-02 0.4129

Fish
ÄAÀÀÀAAAÄAÀÄAÀA]\

mrem,/ yr f ract .

AAÀÀå7IAAA ÀÀAAÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

fÍiiÍiiii ÍiiiiÎ
0.000E+00 0.0000

Radon

ÀÀAÀAêÀ.AÄAÀÀÀÄÀÀ

mrem/yr fract.
;\ÄÄAÄiiÄÄÁ À¡J\ÄÀÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍÍfiÍÍÍfî îîifîi
0.000E+00 0.0000

Plant
AA.AÀAAAAÀAÀÂÀAÄA

mrem/yr fract.
AAÄÄA,AAÁA ÀÀÁÀAA

6.3048-05 0.0000

3.95lE-03 0.0005

2.981E-03 0.0004

Íîfiiîîii fiiiiî
6.99sE-03 0.0010

Meat

ÄAÄÀAÄÀAAÀÀÀÀÀJUi

mrem,/yr f ract.
ÀÄÃÀÀÀAÀA AåÀA.AA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiifiÍîii ÍfiÍii
0.000E+00 0.0000

Mi 1k

ÄÀÄÄÁÀAÀÀÀÀAÆñA

mrem,/yr fract.
:|AJü\ÀAÄÂÀ ÀÄI\¡iÀÀ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍiîÍÍiÍiî ifiiií
0.000E+00 0.0000

All Pathways*

AÀAAÂÃÀÄAAÄÄAÀÀA

mrem,/yr f ract.
À.AÃÀÀAÄÀA .A.qÀÄÂA

5.3528+00 0.7445

9.7488-01, 0.1356

8.6r5E-0i 0.1199

ÍÍiîîiúi iiiifî
7.188E+00 1.0000

*Sum of aÌI water independent and dependent pathways
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Sffiary : FHifMF-Perimeter-Res-Non-Farm-BKG-subtract-1a-orise

Fite : F:\RESRAD FAMIIY\RESRAD\FHVIMF-PERIMETER-RES-N0N-FARM-BKG-SUBTRACT-14-121609.RÄD

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

As mrem/yr and Fraction of TotaL Dose At t: 1.000E+02 years

llater Independent Pathways (Inhalation excÌudes radon)

Radio-

NucÌide
ÀÀAA.AÀÃ

Cs-137

Ra-226

Sr- 90

îîiiiiÍ
Tôtal

Ground

ÀÀÄAÄi\ii¡\ÀÀÄMViA

mrem/yr fract.
ÀAAÀAAAAÄ ÀÀÂÄÄÄ

1.52?E+00 0.5196

3.3848-01 0.1151

7. 903E-04 0.0003

iÍfiiÍrîÍ iîî|ii
1.866E+00 0.6350

Inhalalion
ÀAÄÄAAÀÄÄÀÀ.AÄAÀA

nrem/yr fract.
ÀÀ-AÄAÄAAÄ AAÄÀAÄ

1.1648-06 0.0000

7. 6368-0s 0.0000

3.403E-06 0.0000

iiiflilii ffiÍii
8.093E-05 0.0000

Radon

ÀÄÄÄÀÀÀÄAÀÀi\AÂÄA

mrem,/yr fract.
AÀ.AÀAA.AÀÁ ÄÄÄÄÄA

0. 000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiTiliiii Íitî|i
0.0008+00 0.0000

Plant
ÄÄAAÀÀÀAAÄAÄÄÄÀÄ

mrem,/yr fract.
iii\Äii¡'¡\i$À Ãä¡üti\i\

1.329E-01 0.0452

5.526E-01 0.1880

2.r1zE-ïL 0.4139

]IIITIIII ]]TTlI
9.027E-01 0.3.0?1

Meat

ÄÀÀAÄÄÄÀAÄAÀÄAAA

mrem/yr fract.
i\ÀÀi\Ài\i\i\Ä ÀÁÀAÀÃ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiîiii iÍÍiii
0.000E+00 0.0000

MiLk

AAÄ.AA¡\ÃÃÀ¡,ÀAÀAÀÃ

mrem,/yr f ract.
ÃÄÀAÂÄAÀÁ AÀAÄAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiliiî|ii ÍîiÍii
0.0008+00 0.0000

Soi 1

J\AÄÀÁÀÄÀÄÁAÄÁÄÄÀ

mrem/yr fract.
ÁÄÀAAÀJ\AA ÁA.AÀAÃ

1.2558-03 0.0004

1.416E-02 0.0048

2. ?338-04 0.0001

iîiiíÍifi iÍiiÍí
1.569E-02 0.0053

Totaf Dose contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Tota.l Dose At t:1.000E+02 years

Water Dependent Pathways

idater

Rad.io- AAÀAÀÄAÄÀÄÀÄÀÁÃÀ

Nuclide mrem/yr fract.
¡iJiAÄÄÄA AÄÂ¡JiÄ¡\Äi{ ÄÄÂÄÀ¡\

Cs-137 5.3458-04 0.0002

Ra-226 1.217E-01 0-0414

Sr-90 2.149E-02 0.0073

ÍÍÍf ÍÍÍ iíiîîÍiii ifîiÍi
Total 1.43?E-01 C.0489

Fish
ÀÄÀÀÀåÄÄÄAÀÀÀÃAA

mrem,/yr f ract.
ÀÀÀÄAåriAA ÄÀiii\iiÀ

0.000E+00 0.0000

0 - 0008+00 0.0000

0.000E+00 0.0000

iîîiliiîi îîÍîÍÍ
O.00OE+00 0.0000

Radon

Äis.A.AÄÂÄ¡iÄÄ¡, Á

mrem/yr fract.
ÀÀÀÃÀÂÄÀÂ ÄÄA¡izi¡\

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

Íi|ÍÍîüÍ. üiÍti
0.000E+00 0.0000

Plãnt
ÄAÄÀAAÄÀAÄÄÄAA¡\Ã

mrem,/yr f ract.
AÄÀÀAAAAÀ ÄÀÄAÀÀ

3. 930Ê-05 0.0000

8. 900E-03 0.0030

1. 68?E-03 0.0006

iiiiiÍiiÍ iiiili
1.063E-02 0.0036

ÄÃÀÄÄÀÀÀÄÄÀÀÀÀAÀ

mrem/yr fract.
ÄÁÀÀÀÀÀÀÀ Ä.4À.AÄÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍiîÍiîiit iiiiii
0.000E+00 0.0000

Milk
AÀAÂÀÀÀÀÀÄÀAÄÀÄÀ

mrem/yr fract.
.ÄÄAÄA,qÄÀä. ÄÀÀ.4ÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0 .0000

iifîftiîi iiiiTî
0.000E+00 0.0000

AII Pathways*

ÃAÃÀ.AÀÄAÄÁÀÀÀÃÃÄ

mrem,/yr fract.
AÀÀÀÃÀAAA 7iAÀJiÀÄ

1 . 662E+00 0.5654

1.0368+00 0.3524

2.4148-01 0.0821

î1îíiiiÍi ifiiii
2.939E+00 1".0000

*Sum of al-l water independent and dependent pathways
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Sumary : FHidMF-Perimeter-Res-Non-Farm-BKG- subtract-1a-or.ise
File : F:\RESRAD FAMILY\RESRÄÐ\FHVû{F-PERIMETËR-RES-NON-FARM-BKG-SUBTRACT-14-121609.RAD

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

As mrem/yr and Fraction of Total Dose Àt t = 5.000E+02 years

i{ater Independent Pathways (lnhalation excludes radon)

Ground

Radio- ÄAAJ\ÃAAÀÃÄA:\ÄÃj\A

Nuclide mrem,/yr fract.
¡siiÄÄ¡iÄ ¡\Äi\iii\iu\ÄÄ ii,¡i.Ai\i\A

Cs-13? 1.318E-04 0.0002

Ra-226 7.'193E,-01 4.2513

Sr-90 1. 9798-08 0.0000

ÍÍÍÍrÍÍ ÍÍÍÍÍÍÍfÍ ÍÍÍíÍi
Total 1.195E-01 0.25?5

lnhalation
ÀÀÀAJ{AAÄÂÄÀÄÃ i
mrem,/yr fract.

ÀÄAÁêÀÄÀA ÀAAÄÂÀ

1.0058-10 0.0000

4. 194E-05 0.0001

8.519E-11 0-0000

Íifiiîiii îiiiiî
4.194E-05 0.0001

Radon

AAAÂAAÁAÀÄAÄÄAÀA

mrem/yr fract.
ÀAAÄJ\ÀÀÁA ÁÀAAÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

üiiiiifi iiîiii
0.000E+00 0.0000

Plant
ÀAÀJiAÀAêAÀ¡\ÄAJ

mrem,/yr fract.
ÄÀi\ÀiiJ{Àä¡i ÀêÀAÄÀ

l_.148E-05 0.0000

3.073Ê,-AI 0.4322

5.43?E-06 0.0000

îiiiiiiTî îiîiii
3.013E-01 0.4322

Meat

AÀÄAJ\Ä,AÂAÄÀAAÄAÀ

mrem/yr fract.
ÄÀÀAÀÁÀÀA ÄAÄÀAÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiîîirÍii ii|îif-
0.0008+00 0.0000

Mitk
ÀÀÀÄAA.AAÀÁAÄÄÀAA

mrem/yr fract.
Ài\ÀÄÀÄÄAÄ iii\¡,Àt\Á

0.000Ê+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiiTiiiii iiîiÍt
0.000E+00 0.0000

Soil
.ÂÃAAÄAAAAÀÀÀÀÀAÂ

mrem/yr fract-
ÄAÀÀÀ¡ñi\Ä ÄÀJ\AAÁ

1 .0838-07 0.0000
'7 .8248-A3 0.0II2
6.8428-09 0.0000

|iliiiÍii iíÍÍÍi
7.824E-03 0_0112

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

As mrem,/yr and Fraction of Total Dose At t = 5.000E+02 years

water Dependent Pathways

Water

RAdiO_ Ä.qÀÀÀAÀÄA?iAAAAAA

Nuc.I ide mrem,/yr f ract .

AÄÀÄJL\Ä AAÄÀÀÄAAA ¡\¡ViJ\¡'ì{

Cs-l-3? 2.45?E-07 0.0000

Ra-226 1.9438-01 0.2787

Sr-90 5.2708-07 0.0000

îÍÍiÍiî iíiÍÍiÍîÍ îiÍiîÍ
Toral 1. 9438-01 0.2781

Fish
.qAAÀAÀA.CÀÀAÀAAAA

mrem,/yr fract.
ÀAÀÀAÀAA?I ÀÀÆiÆi

0.000Ë+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiÍiîiÍi |tÍÍii
0.000E+00 0.0000

Radon

AÃÀÀÄj\AAÀÀAAii¡iAA

mrem,/yr f ract.
ÄÄÀÀÞ,¡iÁÀÁ ¡i.Ai\ÄAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ifîiÍiili ifîÍíi
0.000E+00 0.0000

P.lant

AAÁAÄÀAÄÀ.AÀAÀÀAA

mrem,/yr f ract.
ÁÄÄÂÃÄAÄA ÀÀÄÄ.¡\A

1.808E-08 0.0000

t.42rE-02 0.0204

4 .138E-08 0.0000

îiiiiîÍîÍ iiiliÍ
7.4218-02 0.Q204

Meat

ÀÂÄAAÀÀAêJIAÀAA¡L\

mrem/yr fract.
AAAAÀ.AÀÄÀ ÃÀÄAÁÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍiilflifÍ ffiiii
0.0008+00 0.0000

MiIK

ÀÀAÄÄÄÀÀAAÄÀÀÀÃÄ

mrem/yr fract.
ÀAÀÄ.AÄÁÀA ÄÀÀ.AAA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iÍîÍÍÍiii iíÍÍiî
0.000E+00 0.0000

.4.11 Pathways*

ÀÀÀÀÀAÀÀÀÄ,AÀÀÀÀÃ

mrem,/yr fract.
ÀÀÀÀ.4Â.¡\ÀÃ AA.AÀ.4À

1 .4368-04 0.0002

6.9698-01 0. 9998

6.032E-06 0.0000

iÍÍíiiiîÍ iiÍÍiî
6.9?1E-01 1.0000

*Sum of all water independent and dependent pathways
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Sumary : FÌ{trllMF-Perineter-Res-Non-Farm-BKG-subtract-1a-orise
FiIC : F:\RESRÀD FAMILY\RESRÀD\FHü]MF_PERlMETER_RES_NON_FARM_BKG_SUBTRÃCT_1A_1.216A9 RAD

Total Dose Contributions ÎDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

Ä.s mrem,/yr and Fraction of Tot.aÌ Dose At t.:1.000E+03 years

Vlater Independent Pathways (Inhalation excludes radon)

Ground

Radio- ÀÂÀÄAAÂÀAAÀAÀÄÃÄ

Nuclide mrem/yr fract.
AÀÄij,i\ÀÀ .Ai\¡,ÄÀiiiii\Ä iiiiÂÀÄÄ

Cs-137 1.097E-09 0.0000

Ra-226 8.111E-02 0.2582

Sr-90 3.504E-14 0.0000

ÍÍÍÍÍÍí iÍÍiiiÍii iiiÍÍf
Total 8.111E-02 0.2582

Inhalation
ÀAi\¡NJ\AÀÄÀA.AÄÀÄÀ

mrem/yr fract.
ÀAAÄÁÀÀAÃ J\J\ÀÀ.AÀ

8.3598-16 0.0000

1.8918-05 0.0001

1.509E-16 0.0000

iiÍÍiíîiî iiiiir
1.89?E-0s 0.00ò1

Radon

ÄÀAAAÀAÀÀAÀÃÀÀÀÄ

mrem,/yr f ract.
ÀÀÄÀÄÄÄAÀ ÀÄÄÀÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍii|fiî| iiiÍiÍ
0.000E+00 0.0000

Plant
ÃÀÀAÀÀÀJ\AÀÀÀÀÄÄA

mren/yr fract.
-AAAÀ.AAAAA A-A-AAÀÀ

9.547E-11 0.0000

1.362E-01 0.4336

9. 629E-12 0.0000

iiiîiiiÍi îiifii
1.362E-01 0.4336

l"le d L

AÀÀAAÀÄÄÀÀÀÄÄÀÄÄ

mrem/yr fract.
iiÀiiÂÀi\iu\A ÀJii\Ai\A

0.0008+00 0.0000

0.0008+00 0.0000

0.000Ë+00 0.0000

iÍfiiÍiii iiÍîîi
0.000E+00 0.0000

Milk
ÄÄÄÀÀÀÀÀÀÃÀÄÄÄÀÀ

mrem/yr fract.
ÀAÀÀÃÄÄJ\A ÀÀÀÄÄÃ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

Íiifiiîiî fiîfrÍ
0.0008+00 0.0000

Soi-I

ÀåÀÄAÄAÀÄÀAAÀÄAÄ

mrem,/yr fract.
ÀÄÀÀAÀÄÄA ÀÀJ\AÂÃ

9.012E-13 0.0000
'3.5388-03 0.0113

1.2128-14 0.0000

iÍíiîÍifi íÍiiii
3.538E-03 0.0113

Tota.L Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dose At t = 1.0008+03 years

Water Dependent Pathways

Iriater

RAdiO_ AAÂÂÁÄ?iÀÄÀAÀÀÀÄÀ

Nuclide mrem,/yr fract.
¡ti\ii¡\Ài\A Aj\iiÄÄi{ÄiiÄ üÄi\Ai\Ä

cs-137 4.A468-12 0.0004

Ra-226 8.6928-A2 0.2166

Sr-90 8. 9998-13 0.0000

ÍÍÍrrÍÍ 1îiíiiiÍÍ iiiiii
Toral 8.6928-02 0.2166

Fish
i\AÄAÀAÀÀAAÄÀAAÀÂ

nrem/yr fract.
ÄÄÀAAÄÃÄÁ ÄÄÀÁJ\A

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍiiifiîi 1ÍiiÍi
0.000E+00 0.0000

Radon

ÀÄÀÀAÄ.AÄÀÄÄAÀÂil\

mrem,/yr f ract.
AÂÀÄÄÀAAÄ À.4ÄÀÁÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiliiiTÍi îiiiif
0.000E+00 0.0000

P1 ant

ÃAJ{ÄÀAÀÀAAÃÀÀ¡!i\j\

mrem/yr fract.
AÀÀAÀAA}IÀ ÀÄAÄAÃ

3.27lE-13 0.0000

6.35rE-03 0.0202

?.066E-14 0.0000

îiiiîíiiî îfÍiii
6.351Ë-03 0.0202

Meat

ÀÄÄAAÀÀÀÄAÁÀÀÀAA

mrem/yr fract.
ÀJ\AAÃAÀÄA ÄJiJJ'ÀJÍ'A

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îîiiifiii ÍfÍiiÍ
0.000E+00 0.0000

Milk
Ä.ÂAiü j'Ä.AN jiÄÂÀ

mrem/yr fract.
J\AÀÀÄÀAÄÀ ¡JiAÄ.¡\A

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍfîiiiii fiiiiÍ
0.000E+00 0.0000

AIl Pathways+

AÄAÄAÃÀAAÀÄAAÄÀÀ

rnrem/yr fract.
AAÄÄAAÄÀÄ ÀA}\.AÀA

1.198E-09 0.0000

3. 142Ê-01 1.0000

1 . 0658-11 0.0000

fiiîiiiil iîiiîÍ
3.142E*01 1.0000

*Sum of all water independent and dependent pathways
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Dose/Source Ratios Sumed over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread

(i) (j ) Fraction
ÀÀ¡\.4ÄJ\AÀ.4J\ ÁÀÀÀAAAÀÄÀ ÂJiAÀÄiiAi\A

Cs-137+D Cs-137+D 1.000E+00

DSR(j,t) At Time in Years (nrem,/yr) / (pci/g)

0.000E+00 1.000E+00 5.000E+00 1.000E+01 5.000E+01 l-.000Ê+02 5.000E+02 1.0008+03

ÄÄÀÀÀJ\.AÄÀ ÄÀ]\Ä.A.AÀÀA ÀÄÄÄÄ,AAÀA ÀÀÃ.AÄÀÀÀÀ ÄÃÄÀÀÄ-AÀA ÄÄÀÂÄÀÀÂÄ ÄÄÄÀJiJ\ÃÀÀ ÀAAÀA,AÀÄÀ

2.149E+00 2.0998+00 1.912E+00 1.?018+00 6.6?3E-01 2.A128-07 1.?918-05 1'493E-10

Ra-2 2 6+D

Ra-226+D

Ra-226+D

1.000E+00

1 . O00E+00

Ra-226+D

Pb-2I0+D

âDSR(J)

t.= 0.000E+00

ÀÀÀAÀAÃÀA

6. 980E+00

1 . 320E+00

3. I 91E+00

îiifîíiii

1.125E+01 1.123E+01

1.191E-01 3.208E-0r

1.136E+01 1.155E+01-

1.118E+01 1.112E+01 1.0658+01 1.009E+01 5.791E+00 2.613E+00

1.062E+00 1.8?9E+00 5.601E+00 7.176E+00 5.819E+00 2.6238+00

1".2258+0L 1.300E+01 1.625E+01 7.1268+0ï 1.162E+01 5.237E+00

sr-90+D sr-90+D 1.0008+00 3.957E+00 3.857E+00 3.483E+00 3.0658+00 1.105E+00 3.0958-01 7.?338-06 1.365E-11

ÍÍiiiiÍ|ÍÍ Íiiüiiiii iîÍiÍifii ÍîiiîÍüÍ iÍÍiîffü fiiiilfÍÍ iÍiÍÍi|Íi ÍiifÎÍÎiÍ iíÍÎiÍíiÎ iÍiiiiiÍi iiÍiiÍifi
The DSR inc.ludes contributlons from associated (half-Iife ó 180 days) daughters-

Single Radionuclide Soil Guidelines G(i,t) in pci/g

Basic Radiation Dose ],imit : 1.500Ê+01 mrem/yr

Nuclide
(i)

AAÀÄAÀA

Cs- 13 7

Ra-226

Sr-90

iÍiiîiÍ

1.000E+00

ÀAAÀÀÀÁAÄ

?.1458+00

1.298E+00

3,8898+00

iiiiiilîÍ

5.0008+00

ÀÁÀÀÀÀÀi\A

7 . 84 6E+00

L.2258+40

4.307E+00

ií|ÍÍiiii

1.000E+01

ÀAAAÀAÀÄÀ

8.819Ë+00

1 . 154E+00

4 .894E+00

iiiiillii

5.0008+01

ÁAÂAAÀÃJ\A

2.248Ê+07

9.2328-01

1.358E+01

fiÍiîîifi

DSR ( i, tnax )

AÂAÄÀÄJU\A

2.L49E+04

1.136E+01

3.957E+00

iiÍî1îiii

1 . 000E+02

ÄAÄÀÄÀÃA;i

7 .2398+0I

L 689Ë-01

4.84?E+01

iíi|i|iiÍ

5.000E+02

AAJ\ÄAAAÄÀ

8.375E+05

1,.291E+00

1.940E+06

fliiiifli

1.0008+03

ÀÀäÄÀAäi\A

1.004E+11

2.864E+00

1.099E+12

îiîîfiÍii

Sumed Dose/Source Ratios DSR(i,t) in (mrem/yr) / (pct/g)

and Single Radionuclide soil Guidelines G(i,t) in pCi/g

at tmin = time of ninimum single radionuctide soil guideLine

and at tmax: time of maximm.total dose = 0.000E+00 years

Nuclide InitiaL
(1) (pci/q)

¡i¡úJIAJ\ÂJI AÄAÀÁÀÀÄÀ

Cs-137 8.020E+00

Ra-226 6.000E-02

Sr-90 7.800E-01

iÍíîiîÍ iiiiîiiÍ|

tmin
( years )

êÀAÀÀÄAAAAÄAÄÄA]\

0.0008+00

143.5 ñ 0.3

0.0008+00

iiÍiÍîiffiíf.iiif

DSR(i,tmin)

ÀÀAÁÄÄÀÀA

2.7498+0Q

1-739E+01

3.957E+00

iiiîîiiîi

G(i,tmin)
(pci/g)

AÃÀÀAÂÄAÀ

6.9808+00

8.625E-01

3. I 91E+00

ÍíÍÍi7íiÍ

G ( i, tnax)
(pci/q)

ÀAÀÄAAÄJ\A

6.980E+00

1.3208+00

3. r 918+00

|iiÍiÍiÍÍ
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Indivldual Nuclide Dose Sljmed Over All Pathways

Parent Nucfíde and Branch Fraction Indicated

Nuc.Lide Parent THF(i) DOSE(j,t), mren/yr

(j) (i) r= 0.0008+00 1.0008+00 5.000E+00 1.000E+01 5.0008+01 1.000E+02 5.000E+02 1.000E+03

JiJiÀ?\Jii!\ A7iÄÀJiJS AÄAÄAAA.AA ÀÄAAAAAÀÄ AÄAAÄAAAÄ ÄÄÄÁÀAAAA ÄAÃÀÀAAÄÄ ÃA.AJiÄÄJiiiÀ ÀÀÀÀÀAÄÀA AÀÀÁA.AÀÀÄ AAÀÄÀÀÄÄA

Cs-i.3? Cs-13? 1.0008+00 I.1238+0L 1.684E+01 1.533E+01 1.364E+01 5.352E+00 1.662E+00 1.436E-04 1.198E-09

Ra-226 Ra-226 1.000E+00 6.'747E-OI 6.?4OE-O1 6.?10E-01 6.673E-01 6.388E-01 6.052E-01 3.478E-01 1.568E-01

pb-210 Ra-226 1.0008+00 ?.145E-03 I.9258-A2 6.311E-02 1.127E-01 3.361E-01 4.3068-01 3.4918-01 1.5?4E-01

Sr-90 Sr-90 1.0008+00 3.08?E+00 3.009E+00 2.?168+00 2.3918+00 8.615E-01 2.4L4E.-01 6.032E-06 1.065E-11

ÍäÍiÍi riîilii ÍîÍiiiiii iiîîiÍiiî iÍiiîiiÍi iiiÍîiÍii iiiiiiiii Íiiüüii ÍüiÍiÎÍÎ |iilliiti ÍÎfiiiÍiÍ
THF(i) is the t.htead fraction of the parent nuc.Ij'de.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction lndicated

Nuclide Parent THF(i) S(j.t). pci/q

(j) (i) r:0.0008+00 1.000E+00 5.0008+00 1.000E+01 5.000E+01 1.0008+02 5.0008+02 1.0008+03

ÀÀÀÀÄÂA ÀÀÄAÄÀA ÀAÀÄAÀAÀA ÄÃÄÄAÀAÀÄ AÄÀÄÄÂAAÀ AAÀÀAAÀAÀ ÀAÁAÀÀAÀÂ ÀÁÀAÀÁÀÀÀ ÄAÀÄÄAAÀÀ AÄÀèÄAÀÄÀ ÀAÄAÀÀÄÄÄ

Cs-13? Cs-13? 1.000E+00 e.020E+00 1.8358+00 ?.135E+00 6.347E+00 2.490E+00 ?.730Ë-01 6.612È'-05 5.5518-10

Ra-226 Ra-226 1.000E+00

Pb-210 Ra-226 1 .000E+00

RESCALC.EXE execuLion time = 1.59 seconds

6.O00E-02 5.ggot-j2 5-g53E-02 5.9o6E-02 5.5428-02 5.119E-02 2.1138-02 7.2218-02

0.000E+00 1.834E-03 8.5848-03 1.584E-02 4.4358-A2 4.99?8 02 2.1838-42 I.259Ë-Q2

sr_90 sr-90 1.ggg¡+00 7.8008-01 7.596E-01 6.8328-01 5.985E-01 2.0?58-01 5.5l,lE-02 1.3818-06 2.4468-72

îiîi|iî iiiÍîü |íiÍÍiÍîi ÍiiiÍiií| îiliiîiîi iiÍÍiiiii iîüîíîîi Íî|iiiiíi iiiiiÍiÍi liiÎÎiiii iÎiiÎiiíÎ
THF(i) is the thread fraction of the parent nuclide'
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Ðose Conversion Factor (and Related) Parameter Sumary

Dose f,ibrary: FcR 11

Current3Base3Parameter
Menu3 Parameter 3 Value# 3 Case* 3 Name

¡\¡iii AAAAAAÀi\ÄÀi\i\i\¡ìAi\l$\ii¡U1¡iA;U¡'¡\iiA¡'¡.¡iA¡¡À¡i¡UUrA;i¡AA;qÄÀAAäÄÀÂAÀMAÄiiiiÀÄA¡\i\Aiu\Ã?U\¡i¡iÃi\ÄÄ ÄÄÀÄAAÀA¡IÁA

A-1 3 DCF'S for external ground radiation, (mrem,/yr)/(p]i/gJ 3

A-1 3 At-218 (Source: FGR 12) 3 5.8478-03 3 5.8478-03 3 DCFI( 1)

À-1 3 Ba-137m (Source: FGR 12) 3 3.606E+00 3 3.606E+00 3 ÐCF1( 2)

A-1 : Bi-210 (Source: FGR 12) = 3.606E-03 3 3.6068-03 3 DCFI( 3)

A-1 3 BL-2L4 (Source: FGR 12) 3 9.808E+00 3 9.8088+00 3 DCFI( 4)

A-1 ' Cs-137 (Source: FGR 12) 3 7.510E-04 3 ?.5108-04 ' DCFI( 5)

A-l ' Pb-210 (Source: FGR 12) 1 2.44'lE-03 3 2.441Ê-03 3 DCFI( 6)

A-l 3 Pb-274 (Source: FGR 12) 3 1.3418+00 3 1.341E+0ò 3 DCFI( ': \
-A-1 3 Po-210 (Source: FGR 12) 3 5.231E-05 3 5.231E-05 3 DCFI( 8)

A-1 1 PÕ-274 (Source: FGR 12) ' 5.138E-04 3 5.138E-04 3 DCFI( 9)

A-1 3 Po-218 (Source: FcR 12) 3 5.642E-05 3 5.61-28-05 3 DCFI( 10)

A-1 3 Ra-226 (Source: FGR 12) 3.1168-02 3 3.1168-02 3 DCFI( 11)

A-L ' Rn-222 (Source: FGR 12) ' 2.354E-03 3 2.354E-03 3 DCFI( 12)

A-1 3 Sr-90 {source: FGR 12) 3 ?.043E-04 3 7.043E-04 3 DCFI( 13)

A-1 3 T1-210 (Source: no data) 3 0..000E+00 '-2.000E+00 3 DcFl{ 14)

A-1 3 Y-90 (Source: FGR 12) ^ 2.3918-02 3 2.3918-02 3 DCFI( 15)

B-1

B-1

B-1

B-1

B-1

D-1

D-1

D-1

D-1

D-1

3 Dose conversion factors for inhalation, mrem,/pci:
3 Cs-137+D
3 Pb-210'D
3 Ra-226+D
3 Sr-90+D

' Dose cÕnversion factors for ingest.ion' mrem/pci:
3 cs-13?+D
: Pb-210+D
3 Ra-226+D
3 Sr_90+D

! Food transfer factors:
3 Cs-137+D . plant/soil concentration ratio, dimensionless
3 Cs-137+D, beef/livestock-j-ntake ratio, (pci/kS)/(pci/d)
3 Cs-137+D , mi1k,/tivestock-intake ratio, (pci/L) / (pci/d)

33
32
38

35
31

31

1 90E-0 5

32AE-02

5 94E-03

30 8E-0 3

000E-05

2',168-03

3278 -03

528E-04

000E-02

000E-02

000E-03

000E-02

000E-04

000E-04

o0oE-02

000E-03

000E-03

1 90E-0 5

3608-02

58 0E-0 3

3008-03

000E-0s

37 0E-03

320E-03

420E-04

DCFz (

DCF2 (

DCF2 (

DCF2 (

DCF3 (

DCF3 (

DCF3 (

DCF3 (

3

1

I
1

5

5

1

1

1)

2)

3)

4)

1)

2)

4)

D-34

D-34

D-34

D-34

D-34

D-3 4

D-3 4

D-34

D-34

D-34

D-34

D-34

D-3 4

D-34

D-34

D-34

4

3

I

1

I
3

4

1

1

4.000E-02 3 RTF (

3.000E-02 3 RTF (

8.000E-03 3 RTF (

1.0008-02 3 RTF(

8.000E-04 3 RTF(

3.0008-04 3 RrF (

3

3

3

3

3

1,1)

7 ,2)
1,3)

Pb-2 1 0 +D

Pb-2 10+D

Pb-2 10+D

Ra-226+D

Ra-226+D

Ra-226+D

Sr- 90+D

Sr- 90+D

sr- 90+D

3 Bioaccmulation factors, fresh water, L,/kg:
3 cs-131+D , fish

' Cs-13?+D / crustacea and mofÌusks

p.lant,/soil concentration ratio, dimensionÌess

beef,/livestock-j-ntake ratio, (pci/kg¡ / lpCL/d)

n.ilk,/livestock-intake ratio, {pci/1,1 / (pci/d)

plant/soil concentration ratio, dinensionless
beef,/livestock-intake ratio, (pci/kq¡ / (pci/d)
ni-Ik/Iivestock-intake ratio, (pCilI¡ / (pci/d)

plant/soil concentration ratj-o, dimensionfess

beef/livestock-intake ratio, (pCi/kg) / lp?í/d)
milk./livestock-intake ratio, (pcilLl / (pji/d)

2,r)
) t\

2 ,3)

4.000E-02

1.000E-03

1.000E-03

3,1)

3,3)

RTF (

RlE (

RTF (

RTF (

RTF (

RTF (

4,1)

4 ,2)
4 ,3J

3.0008-01

8. 000E-03

2.000E-03

3.000E-01

8.000E-03

2.0008-03

. 2.0008+03 3 2.000E+03 3 BIOFAC(

3 1.000E+02 3 1.000E+02 3 BIOFAC(

D-5

D-5

D-5

D-5

1, 1)

7 ,2)
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Dose Conversiôn Factor (and Related) Parameter Smary (continued)

Dose Library: FGR 11

33current3Base3Parameter

Menu3 Parameter 3 value# 3 Case* 3 Name

3 3.0008+02 . 3.000E+02 : BI0FAC( 2,7)
3 1.0008+02 " 1.0008+02 3 BIOFAC( 2,2)

D-5

D-5

D-5

D-5

D-5

D-5

D-5

3 Pb-210+D , fish
3 Pb-210+D , crustacea and mollusks

3 Ra-226+D , fish
3 Ra-226+D , crustacea and moflusks
3

3 Sr-90+D
3 Sr-90+D

5 . 000E+01

2.500E+02

6.0008+01

1.000E+02

3

5.000E+01 3 BToFAC(

2.500E+02 3 BTOFAC(

6.000E+01 3 BIOFAC(

1.000E+02 3 BIOFAC(

3, 1)

3,2)

¡ 1\

4 ,2)
fish
crustacea and rnollusks

äiîiriiiiiÍiiÍiÍiiiiÍiiiíiÍîii|îiîiiÍÍÍfÍîiiiiiiiîiiÍfÍiiiiiiiiiîîriiiiüiüiÍiiiiiiiiiliiTÎiiilÎÎÍiiiiif
+For DCF1(xxx) only, factors are for infinite depth 6 area. See ETFG table in Ground Pathway of Detailed Report

*Base Case means Default.f,ib w/o Associate Nuclíde contributions.
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SÍte-Specific Parameter Sumary

User 3 3 ûsed by RESRAD 3 parameter

Menu 3 Parameter 3 Input 3 Default 3 (If dlfferent from user input) 3 Name

¡MAÄAAAAÀ.4ÀÀ.AAAÄÀAÄAÀAÂAÀÄAAÄAÀÀÄÀAÃAAAÀAÅÁÀÀAJ\AÀA.\AÄÂÁA.AAA.AÃÄÄAÄÄÀÀÄAAJ\AAAÀÀÃAAÀAÀAÀAÄÄAÄÀi\J\¡U\N{AÀAÀ

R011

R011

R011

R011

R01 1

R011

R011

R01 1

R011

R011

R01 1

R011

R011

R011

Area of contaminated zone (m**2)

Thickness Õf contaminated zone (n)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Tine since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calcuLations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calcuLations (yr)

limes for calculatj,ons (yr)

limes for calculations (yr)

Times for calculations (yr)

lnitíal prj"ncipal radionucÌide lpCL/g) |

Initial principal radionuclide (pcilg) :

Initial principal radionuclide (pCí/q) :

Concentration in groundwater (pci/I):

concentration in groundwater (pci/1,) :

Concentration in groundwater (pci/L):

'3 2.29A8+03
3 5.000E+00

'2.500E+02
3 1.500E+01

" 0. 000E+00

3 1.0008+00
3 5.0008+00

= 1. 000E+01

3 5.000E+01
3 1.000E+02
3 5. 000E+02

3 1.0008+03
3 nôt used
3 not used

3 1.0008+04 3

3 2.0008+00 3

3 1.000E+02 3

3 3,0008+01 3

" 0.000E+00 "
3 1.0008+00 3

" 3.000E+00 3

. 1.000E+01 3

3 3.000E+01 3

3 1.0008+02 3

3 3.000E+02 3

3 1.000E+03 3

' 0.000E+00 3

3 0.000E+00 3

33

' 0.000E+00 3

3 0.0008+00 3

3 0.000E+00 3

" 0.0008+00 '
" 0.000E+00 "
3 0.000E+00 3

33

8.020E+00

6,000E-02

1.8008-01

not used

not used

not used

3 0.000E+00 3 0.000E+00 3

3 not used 3 1-5008+00 '
3 not used ' 1.0008-03 '
3 1.660E+00 3 1.500E+00 3

3 1.000E-03 3 1.000E-03 3

3 3.300E-01 3 4.000E-01 3

3 2.400E-01 ' 2.000E-01 "

3 5.000E+03 3 1.000E+01 '
3 4.900E+00 3 5.300E+00 3

I z.oooe*oo 3 2.oo0E+oo 3

3 not used 3 8.0008+00 '
3 4.600E-01 3 5.000E-01 3

' 1.230E+00 ' 1.000E+00 '
3 0.0008+00 3 2.0008-01 "

3 overhead 3 overhead
. 2.0008-01 3 2.0008-01 '
3 1.000E+06 3 1.000E+06 3

" 1.000E-03 3 1.000E-03 3

3 1.660E+00 3 1.5008+00 '
3 3.3008-01 3 4.000E-01 3

3 2.400E-01 3 2.000Ê-01 3

3 2.000E-01 3 2.000E-01 "
3 2.000E+04 . 1.000E+02 "
3 4.800E-03 . 2.0008-02 '
3 4.900É+00 3 5.3008r00 3

3 1.000E-03 3 1.000E-03 3

3 1.800E+01 3 1.000E+01 3

? AREA

3 THICKO

3 LCZPAQ

3 BRDL

3 TI
3 T( 2)

" r( 3)

" r( 5)

" r( 6)

= r( 7)

'r( 8)

'T( 9)

" r(10)

R012

R01 2

R012

R012

R012

R012

Cs-137

Ra-226

Sr-90

Cs*13?

Ra-226

Sr- 90

3 51 (1)
3 51 (3)

3 51 (4)

. rfl{ 1)

3 wL( 3)
3 !n1 ( 4)

R013

R013

R0 13

R013

R013

R0 13

R013

R013

R0 13

R013

R01 3

R 013

R013

R013

R013

R013

R0 13

R0 13

R014

R014

R014

R014

R014

R014

R014

R0 14

R01 4

Cover depth (m)

Density of cover material (9/cm+*3)

Cover depth erosion rate (m/Yr)

Density of contaminated zone (g/cm**3)

CÕntaminated zone erosion rate (m,/yr)

Contaminated zone total Porosity
Contaminated zone field capacíty

Contaminated zone hydraulic conductivity (n,/yr)

Contaminated zone b Parameter

Average annual wind speed (m/sec)

Hrmidity in air (9,/m**3)

Evapotranspiration coef f icient
Precipitation (m,/Yr)

lrrigation (m/yr)

IrrigatiÕn mode

Runoff coefficienL
watershed area for nearby stream or pond {m**2)

Accuracy for water,/soiÌ computations

Density of saturated zone (gilcm**3)

Saturated zone total PorositY
Saturated zone effective porosity

Saturated zone field caPacity

Saturated zone hydraul.ic conductivity (m/yr)

Saturated zone hydraulic gradient
Saturated zone b paraneter

l'üater tabfe drop rate (m,/Yr)

i^]et.I pump intake depth (m beIÕw water table)

3 COVERO

3 DENSCV

3 VCV

3 DENSCZ

3 VCZ

3 TPCZ

3 ECCZ

3 HCCZ

3 BCZ

3 t{tND
3 HU¡4ÍD

3 EVAPTR

3 PRECIP

3RT

3 IDITCH
3 RUNOFF

3 WAREA

3 ÊPS

3 DENSAQ

3 :TPSZ

3 EPSZ

3 FCSZ

3 HCSZ

3 HGIIT

3 BSZ

3 \'I{T
3 DWIBWT
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Sumary : FHhryF-Perim-Ind-Bkg-subtract-24-orise
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Site-Specific Parameter Smary {continued)

3 3 User Used by RESRAD 3 parameLer

Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name

¡ AÄÀÄÀA¡ÀÁÄAÀ,AAAAÀAAAÃÃAAÄÄÀÃAAÂÃAÄÄAÄÀÀÀÀÄÃAAÄAÄÄÀA4Aåj\AÀAJij\i\Ì!\¡\ÄÄAÄ

R014 3 ModeL: Nondispersion (ND) or Mass-Bafance (MB) 3 ND 3 ND 3 MODEL

R014 3 i'lell pumping rate (m**3,/yr) ' not. used 3 2.500E+02 3 -*-

R0 15

R0 15

R015

R015

R0 15

R0 15

R01 5

R015

R016

R01 6

R01 6

R016

R01 6

R016

Nmber of unsaturated zone strata
Unsat. zone 1, thickness (m)

Unsat. zone 1, soil density lg/cn**3)
Unsat. zone 1, total porosity
Unsat. zone 1, effective porosit.y

Unsat. zone 1, field capacity
Unsat. zone 1, soil-specific b parameter

Unsat. zone 1. hydraulic conductivity {m./yr)

Distribution coefficients for Cs-137

contaminated zone (cm"*3,/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

l,each rate (/yr)
Solubility constant

Distri"bution coefficients for Ra-226

Contaninated zone (cm**3,/g)

Unsaturated zone 1 (cm**3,/g)

Saturated zone (cm**3,/g)

Leach rate (,/yr)

SolubiÌiLy constant

Distribution coeffi-cients for Sr-90

Conlaninated zone (cm**3,/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Ðistribulion coefficients for daughter Pb-210

Contaninated zone (cm**3/g)

UnsaLurated zone 1 (cm**3,/g)

Saturated zone lm++3/ q)

Leach rate (,/yr)

Solubilíty constant

Inhalation rate (m*t3lyr)

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

Exposure duration
Shielding facLor, inhalation
Shie.Lding factor, external gama

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

31
30

33
32
22

3

3

3

000E+00

660E+00

300E-01

400E-01

000E-01

900E+00

000E+03

2.80Q8+02

2.800E+02

2.800E+02

0.000E+00

7 .000E+01

? .000E+01

7.000E+01

0. 000E+00

0.000E+00

3.0008+01

3.000E+01

3.0008+01

0.000E+00

0.000E+00

1.000E+02

1.0008+02

1 . 0008+02

0.0008+00

0.000E+00

8.4008+03

1.000E-04

2.500E+01

4.000E-01

8.0008-01

6.000E-02

1.700E-01

1.000E+00

1

4 .000E+00

1.5008+00

4.000E-01

2.0008-01

2.0008-01

5.300E+00

1.000E+01

4.600E+03

4.600E+03

4 . 600E+03

0.000E+00 2.2858-44

not used

NS

H (1)

DENSUZ ( 1 )

TPUZ (1)

EPUZ(1)

FCUZ (1)

BUz (1)

HCUZ (1)

DCNUCC (

DCNUCU (

DCNUCS (

ÄI,EACH (

SOLUBK (

3

3

3

3

0.0008+00 3 0.000E+00 3

1)

1,1)

1)

1)

1)

3, 1)

3)

4,1)
¿\

4)

4)

2)

2, r)
2)

2)

2)

R016

R01 6

R01 6

R01 6

R01 6

R016

R016

R01 6

R01 6

R016

R016

R016

3 1.000E+01

7.000E+01

?.000E+01-

0. 0008+00

0.000E+00

3

3.000E+01

3.000E+01

3.0008+01

0.0008+00

0.000E+00

1.0008+02

1.000Er02

1 . 000E+02

0.000E+00

0.000E+00

9.r2'7E-04

not used

6 - 393E-04

not used

2.t2AE-03

not used!

3 DCNUCC (

3 DCNUCU (

3 DCNUCS (

3 AI,EACH (

3 SOLUBK(

DCNUCC (

DCNUCU (

DCNUCS (

A],EACH (

SOLUBK (

DCNUCC (

DCNUCU (

DCNUCS (

.AI-EACH (

SOLUBK (

R01 6

R01 6

R01 6

R01 6

R016

R0 16

R017

R01?

R01?

R017

R017

R017

R01?

R0 1l

8.400E+03 3

1.0008-04 3

3.000E+01 "

4.0008-01 3

7.0008-01 3

5.0008-01 "

2 .500E-01 3

1.000E+00 3

3 INI{ALR

3 MLINH

3ED

3 SHF3

3 SHF1

3 FIND

3 FOTD

3FS>0 shows circular ÀREÀ
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: F : \RESRAD FÀMTLY\RESRAD\ FHifMF_ PERIMETER. INDUST-BKG_SUBTR-ACT-24. RAD

Sit.e-Specific ParaÌneter Smary (continued)

User 3 3 Used by RESRAD 3 Parameter

Menu 3 Paramet.er 3 Input 3 Default 3 (If different from user input) ' Name

AÀÄÀAAAÀÃÀAAÀAÄÀA,AAÀÀÀA,A.A.AAÄAAAÀAÂÀÄAA.AÀÄÀÃÀÀÄ ffiMAÄÀÀ.AÄAÅÄÄÀÀÀÀÄ
R01? 3 Radii of shape factor array (used if FS = -1): 3

R01? 3 Outer annular radius (m), ring 1: 'not used 3 5.000E+01 : RAD_SHAPE( 1)

R017 3 Outer annular radlus (m), ring 2: " not used 3 7.071E+01 3 RÀD_SHAPE( 2)

R017 3 outer annular radius (m), rj-ng 3: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 3)

R017 r outer annular radlus (n), ring 4: 3 not used 3 0.000E+00 3 --- - 
3 RÄD_SHAPE( 4)

R017 3 outer annuÌar radius (m), ring 5: 3 not used 3 0.0008+00 3 RÀD-SHAPE( 5)

R017 3 outer annuLar radius (m), ring 6: 3 not used 3 0.0008+00 3 --- 3 RAD_SHAPE( 6)

R017 3 Outer annular radius (m), ring 'li 3 not used " 0.0008+00 3 --- 3 RAD_SHAPE( ?)

R01? 3 Outer annular radius (m), ring 8: 3 not used 3 0.000E+00 RAD-SHAPE( 8)

R017 3 Outer annular radius (m), ring 9: 'not used " 0.000E+00 3 *-- 3 RAD_SHÀPÊ( 9)

ROl? 3 Outer annufar radius (m), rinq 10: 3 not used 3 0.000E+00 3 --* 3 R-CD_SHAPE(10)

R017 3 Outer annular radius (m), ring 11: 3 not used '0.0008+00 3 RAD_SHAPE(11)

RO1? 3 Outer annular radius (m), ring 12: 3 not used " 0.000E+00 3 RAD SHAPE(l2)

within AREA:

!3

33

3 not used 3 1.000E+00 '
3 nÕt used 3 2.1328-01 3

3 not used 3 0.000E+00 '
3 not used 3 0.000E+00 '
3 not used 3 0.0008+00 3

3 not used 3 0.000E+00 '
3 not used 3 0.000E+00 "

3 not used " 0.000E+00 '
: not used 3 0.000E+00 '
3 not used 3 0.0008+00 3

3 not used 3 0.000E+00 '
3 not used 3 0.0008+00 3

33

3 not used 3 1.600E+02 3

3 not used 3 l-.400E+01 3

3 not used 3 9.2008+01 3

3 not used 3 6.300E+01 3

3 not used 3 5.400E+00 3

3 not used ' 9.000E-01 3

3 3.650Ef01 3 3.650E+01 3

3 3.500E+02 3 5.1008-02 3

3 1.0008+00 3 1.000E+00 3

3 not used 3 1.000Ê-00 3

3 not used 3 1.000E+00 3

3 not used ' 1.000E+00 '
: not used ' 5.000E-01 '
3 not used 3-1

3 not used 3-1

3 not used 3-1

R018 3

R017

R01?

R01?

R01_ ?

R017

R01?

R01l

R01?

R017

R017

R017

R01?

R017

R0 18

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

3 Fractions of annu.lar areas
3 Ring 1

3 Ring 2

3 Ring 3

3 Ring 4

3 Ring 5

3 Ring 6

3 Ring 1

3 Ring I
3 Ring 9

3 Ring 10

: Ring 11

3 Rlng 12

3 FRACA( 1)

3 FRÀCA( 2)
3 FRACA( 3)
3 FRACA( 4)
3 FR-ACA( 5)
3 FRACA( 6)

3 FRÀCA( 7)
3 FRACA( 8)

3 FRACA( 9)

3 FRACA(10)

3 FRACA(11)
3 FRACA(12)

Fruits¡ vegetables and grain consumption lk7/yr)
l,eafy vegetable consumptj.on (kglyr)

Milk consumption (L/yr)
Meat and poultry consumption lkq/yr)
Fish consumption (kglyr)
other seafood consumption (kglyr)

Soil ingestion rate (g/yr)

Drlnking water intake (],/Yr)

Contamination fraction of drinking water

Contamination fraction of househoÌd water

contamination fraction of livestock water

contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of p.Iant food

Contamination fraction of meat

Contamination fraction of mi],k

fodder intake for meat (kglday)

fodder intake for miLk (kqlday)

water intake for meat (L/day)

water intake for milk (L/day)

soit intake {kglday)

used

used

used

used

used

3 DTET (3)

3 D]ET (4 )

3 DIET(5)
3 DrEl(6)
3 SOIT,

3 Dl,il

3 FDI/í

3 FHHI{

3 FLl,f

3 FIRW

3 FR9

3 FPI,ANT

3 FMEAT

3 FM]LK

3

r LFI5
3 LFT6

3 twr5
3 L!ùI6
3 LS]

6.800E+01-

5.500E+01

5.000E+01

1.6008+02

5.000E-01

R01 9

R019

R01 9

R01 9

R019

Livestock
Livestock
Livestock
Llvestock
Livestock

3

3 nÕt
3 not
3 not
3 not
3 not
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Sunmary : FHhrylF- Perim- Ind-Bkg-subtract-2.A.-ori se

File : F:\RESRAD FAMILY\RESRè.D\FHt'il'4F-PERIIGTER-INDUST-BKG-SUBTRÀCT-2A.RAD

Site-Speciflc Parameter Sumary (continued)

3 3 User 3 3 Used by RESRAD 3 parameter

Menu 3 Parameter ! Input 3 Defauft 3 (If different from user input) ' Name

M AÃAÄAÃÀÀ¡\AÄAJ\AAÄÃÀÄ AÀAÃAÄAAÀÄÃÀÄÃ

R019 3 Mass loading for foliar depositì-on (g/n**3) 3 not used '1.000E-04 : MI,FD

RC19: Depth of soil mixing layer (m) 3 1.500E-01 3 1.500E-01 3 DM

R019 3 Depth of roots (m) 3 not used " 9.000E-01 3 --- 3 DROOT

R019 3 Drinking water fraction from ground water 3 1.0008+00 3 1.000E+00 : FGù]DW

R019 3 Househo.ld water fraction from ground water 3 not used 3 1.000E+00 3 FGWHH

R019 3 Livestock water fraction from ground water 3 not used 3 1.000E+00 3 --- 3 FGidLW

R019 3 Irrigation fraction from ground water 3 not used 3 1.000E+00 3 FGü]IR

R1 9B

RI 9B

R.198

R1 9B

R1 98

R1 98

R1 9B

R1 9B

R1 9B

R1 98

R1 98

R1 98

R 198

R1 9B

Ri 99

R1 9B

cI4
c14

11 A

c14

c14

CL4

c14

a1 a

3

Wet weight crop yield for Non-l,eafy lkg/m**2)
i,¡et weÍght crop yield for Leafy lkq/m**2)
vlet weight crop yield for Fodder (kg/n++zJ

Growing Season for Non-l,eafy (years)

Growing Season for l,eafy (years)

Growing Season for Fodder (years)

Transl-ocation Factor for Non-Leafy

Translocation Factor for LeafY

Translocation Factor for Fodder

Dry FoIiar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Eraction for Fodder

Itet Foliar fnterception Fraction for Non-Leafy

Wet Foliar lnterception Fraction for Leafy

Wet Fo.liar Interception Fraction for Fodder

weathering Removal Constant for vegetation

C-12 concentration in water (9,/cm**3)

C-12 concentration in contaminated soil (g/g)

Fractlon of vegetation carbon from soil
Fraction of vegetation carbon from air
c-14 evasion layer thickness in soil (m)

C-14 evasiÕn flux rate from soi] (1/sec)

C-12 evasj-on flux rate from soil (1/sec)

Fraction of gra.in j-n beef cattle feed

Fractíon of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables
MiÌk
Meat and poultry
Fi sh

Crustacea and mollusks
l^lell- water

Surface waler
l,ivestock fodder

Thickness of building foundation (m)

Bulk dens.ity of building foundation (g/cm**3)

Total porosity of the cover material
Total porosity of the building foundation

3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 not used

3 not used
3 not used
3 not used
3 not used
3 not used
3 not used
3 noL used
3 not used
3 not used

0008-01.
500E+00 3

100E+00 3

7008-01 3

5008-01.
000E-02.
000E-01 3

0008+00 3

0008+00 3

500E-01 3

500E-01:
500E-01'
500E-01 "

500E-01 3

.500E-01 3

.0008+01 3

33

3 2.000E-05 3

' 3.000E-02 3

3 2.0008-02 3

3 9.800E-01 .
3 3.000E-01 l
. ?.000E-0? 3

3 1.0008-10 3

. 8.000E-01 '
3 2.000E-01 3

3 1.400E+01 3

3 1.000E+00 3

3 1.000E+00 3

3 2.0008+01 3

' 7.000E+00 '
3 ?.0008+00 3

3 1.000E+00 '
3 1.000E+00 3

3 4.500E+01 3

3 1.500E-01 3

3 2.4008+00 3

: 4.000E-01 3

3 1.000E-01 3

?

3 YV(1)
3 W1?l

= Yv(3)

3 rE (3)

: Tlv(1)
3 Trv(2)
: Trv(3)
3 RDRY (1)

3 RDRY (2)

3 RÞRY (3)

3 RÌ{ET (1)

s RVüET (2)

3 RWET(3)

3 W],AM

3 C1zr{TR.

3 CSOTL

3 CAIR

3 DMC

3 EVSN

3 REVSN

3 AVFG4

3 AVFG5

3 STOR_T (l-)

3 SroR_r (2)

3 STOR_T (3)

3 STOR_T(4)

3 cT^o T,q\

. STOR T(6)
3 STOR_T (7 )

3 STOR*T (8)

3 STOR_T(9)

3 FLOOR1

3 DENSFl,

3 TPCV

3 TPFL

3,7

31

31

38

31

31

31

32

12

32

32

32

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

4008+01

000E+00

0008+00

000E+0 1

0 00Ê+00

000E+00

0008+00

000E+00

5008+0 1

R0 21

R0 21

R02 1

R0 21

3 not
3 not
3 not
3 not

used

used

used

used
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Site-Specific Parameter Summary (continued)

User 3 3 Used by RESRAD 3 Parameter

Menu 3 Parameter 3 Input 3 Defauft 3 (If different from user input) 3 Name

ÄÀÄAÀÂÀAÀÀÄÀA¡,ÄÀJiAÄÀÄÆ{AÀÄJ\AAAAÀAÂMAAÄAÀJ\AÁJ\AÅÃAAAAÀAÂA
R02L

R0 21

R02 1

R021

R0 21

R02 1

R0 21

R0 21

R0 21

R02l-

R0 21

R0 21

R02 1

3 noi
3 not
3 not
3 not
3 not

'not
3 not
3 not
3 not
3 not

used

used

used

used

used

used

used

used

used

used

volumetric water content of the cover material
Volumetric water content of the foundation

Diffusion coefficient for radon gas (m,/sec) :

in cover material
in foundation materiaf
in contaminated zone soiL

Radon vertical dimension of mixj-ng (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Bu.ilding interior area factor
Building depth below ground surface (m)

Emanâting power of Rn-222 qas

Emanãting power of Rn-220 gas

3 not used
3 not used

3 5.000E-02 '
. 3.0008-02 .

3 PH20C1/

3 PI{2OFL

. 2.000E-06 .
3 3¡000E-07 3

" 2.000E-06 "
3 2.000E+00 :

3 5.0008-01 3

" 2.500E+00 3

3 0.000E+00 3

3-1.000E+00 3

3 2.500E-01 3

3 1.500Ê-01 3

3 DIFCV

3 DIFFL
3 DTFCZ

3 HMIX

: REXG

3 HRM

3 F.\r
3 DMFI

3 EÌ.4ANA(1)

3 EMANA(2)

TITL 3 Nmber of graphical time points ' 32 3 3 3 NPTS

TITI, 3 Meximum number of integration points for dose 3 71 3 --- 3 LYM-AX

TITI,. 3 Maximm number of integration points for risk ' 251 3 - 3 KYMAX

ÍîîîiiíÍÍîäiiÍîiiiiÍiiiÍîiÍîi7iîiiÍütÍîÍíiiiftiiiiiîiîifiilÍîiÍiiiriliiiiiiüÍiifiîiiÍÍ7iiiiÎiiÎiiiiiiÎÎiÎÎiiÎÎilfifiiÍÎiiÎiii

Sumary of Pathway Selections

ÞârhL':\¡ 3 User SeÌection

1 -- exierna.I gamma ' active
2 -- inhalation (w/o radon) 3 active

3 -- plant ingestion 3 suppressed

4 -- meat ingestion 3 suPPressed

5 -- nilk ingestion 3 suPpressei

6 -- aquatic foods 3 suPPressed

? -- drinking water 3 active

I -- soiÌ ingestion 3 active

9 -- radon 3 suPPressed

Find peak pathway doses 3 active
Í i i ii Í Í ii i itÍ îi Í i if ii iÎr ii i fi i t i i í i i Í i i i i f i Í ii ii Î i i
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Sumary : FHV{MF-Perin-Ind-Bkg-subtract-24-orise
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Contaminated Zone D.inensions

AÂÀÄAÃ AÃAAÀÄÄÄÀAAÄAÀAÄÄÃAÄÂÄ

Area: 2290.04 square meters

Thi-ckness: 5.00 meters

Cover Depth: 0.00 meters

lnitiêl Soil Concentrations, pci/g
ÄÀAÄÀÀÀAÄÄÄAÀÄÄr\j\AÀAAAJ\ÄAÀÄÄAAAÀAA

Cs-13? 8.020E+00

Ra-226 6.000E-02

Sr-90 7.800E-01

5.000E+01

1.821E+00

7.21_48-Ar

Tota] Dose TDOSE(t), mrem/yr

. Basic Radiation Dose l,imit : 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose l,imit Received at Time (t)

ffiZ\AAÄÀÀÀÀÀÀAÀÄ M

t (years)

TDOSE (t)
M (r)

0.000E+00

5.4568+00

3.6378-01

1.0008+00

5.334E+00

3.556E-01

5.0008+00

4 .8?5E+00

3.250E-01

1.000E+01

4.3588+00

2 - 905E'-0r

1.000E+02

6.913E-01

ú- .6Q98-A2

1.000E+03

7.9568-02

5.304E-03

5.000E+02

1.552E-01

1- 035E'-02

Maximum TDOSE(t) : 5.456E+00 mrem,/yr at t = 0.000E+00 years
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Summary : FHI'üMF- Pe rin- I nd-Bkg- subtract - 2A-orÍ se
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Total" Dose Cont.ributions TDOSE(i,p,t) for lndividuaÌ Radionuclides (i) and Pathways {p)

As mrem/yr and Fraction of Total Dose At t: 0.0008+00 years

Water lndependent Pathways (Inhalation excludes radon)

Ground

Radio- Á¿\Ai\A?\Ai$ÀÄ

Nuclide mrem/yr fract.
AÀÀAAÀA AÀAAÁAÃÀÄ AÄÄAAÀ

Cs-137 5.3138+00 0.9739

Ra-226 I.3298-01- 0.0244

Sr-90 3.748E-03 0.0007

ÍÍrrÍÍÍ iiiiiiÍii íÍiÍÍÍ
Toraf 5.4508+00 0.9990

Inhal-ation
i\i\i\ij,¡iÄÄ.4Äi{

mrem,/yr f ract.
AJ\ÄAÄAAAÀ AÀAAÀÄ

5.9928-06 0.0000

1.2?2E-0s 0.0000

2.3878-05 0.0000

ÍÍíiÍiÍÍi iÍÍÍiÍ
4.258E-05 0 .0000

Radon

ÀÀÀÀÄAÀÄÀÄÀA.AA.AÀ

nrem,/yr f ract:
ÄÄÄi\i\iiÃAÀ Ã.A¡,Ai\Á

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0 .0000

iÍiÍÍiiii iÍîiÍi
0.000E+00 0.0000

P] ant

-¡\AÀÀÄAÀAAAÀ,A.4ÄAA

mrem,/yr f ract.
ÄÂij'i\¡j'i\iiÄÄ i\i\ÀAAÀ

0.0008+00 0.0000

0.0008+00 0.0000

0 .000E+00 0.0000

ÍÍiiîiiiÍ iíiiiÍ
0.000E+00 0.0000

Meat
. . .. ._ .. .... .. .. . .. .. .. .i.. ..
AAAAAAAAA,AA.AAAAA

mrem/yr fract.
ÀÄÀÀÀÀÀÄÃ ÀÄA.AAÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiifiii iíii|î
0.000E+00 0.0000

Mit k

ÄÀAÄÄÀÄAÀÄÁÀÀÂÄA

mrem,/yr fract.
ÀÀAÂAfiAÃA À¡iÀÃAÀ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiÍiriÍii iiíiii
0.000E+00 0.0000

Soi l
ÄÀÀÀAÀÀÀÀÀAAÄ

mrem,/yr fract.
jj'i\i\i\Äiii\ilÃ ÀÄÃÀÀÀ

3.327E-03 0.0006
7 .212E-04 0.0001

9.8??E-04 0.0002

iÍiÍiÍÍiÍ ÍiiÍÍÍ
5.0368-03 0.0009

Totaf Dose Contributions TÞOSE(i,p.t) for lndividual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of lotal Dose At t:0.0008+00 years

Water Dependent Pathways

tr{ater

Radio- ÀAÁÀA.êÀAÄÀAÀÄÀÀÀ

Nuclide mrem/yr fract.
ÀÀÀÄÄÄA ¡\AÀÄJ\J\Ä¡|À AÀAÀAÀ

Cs-137 ?.713E-06 0.0000

Ra-226 6.128E-05 0.0000

Sr-90 5.105E-04 0.0001

ÍÍlÍÍÍÍ iiiiiiiii iîiîîi
Toral 5.7958-04 0.0001

Fish

ÂÀÀAÂAÀÀAÀÀÀAÄÄA

mrem,/yr f ract.
ÀÄÄAÀÄÀÀÀ ÄÀJ*\ÂÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

î.iiÍÍiiii Íiifîi
0.000E+00 0.0000

Radon

ÀAÃÀÄÄilAÀÄi\ÄÄÃAÀ

mrem/yr fract.
.Ñ\A.AÀÀAÄA ÄAÀJ\AÄ

0.000E+00 0 .0000

0.0008+00 0.0000

0.000E+00 0.0000

fîfiiîíiî iiÍiLi
0.000E+00 0.0000

Plant
ÀÀAÄAAÄÃAÀÄAÄÃAÂ

mrem,/yr f ract.
ÀÄÀÀÄÀÂAÀ AÀAÀAA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

fiÍiÍÍîiî iÍiîîî
0.000E+00 0.0000

Meat

AAÄAÄÀÀÄÀAÀÀÀÄÃ¡\

mrem/yr fract.
AÄÄÄÂÄ¡\ÀÀ ÂÄÄAÄÁ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

îÍiiiîiiÍ iiiiii
0.000E+00 0.0000

Mi 1k

À.AÀÀJIAAÄAAÄÄÄÄÀÀ

mrem/yr fract.

A1Ì Pathways*

ÄAAÄÀÀÀAÀÄ.4ÄÀAAÂ

nren,/yr f ract.
ÄÀAÄÀÀÀÀÀ JIÀÂi\AÀ

5.317E+00 0. 9745

1.337E-01 0.0245

5.270E-03 0.0010

iiÍiiÍiii îiiîii
5.456E+00 1.0000

0.000E+00

0.000E+00

0.0008+00

iiîiiiíÍi
0.0008+00

0.0000

0.0000

0.0000

iiiiii
0.0000

*Sum of afl water j-ndependent and dependent pathways
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Sumary : FHWMF-Perim-Ind-Bkg-subtract-2A-orise

F.ile : F:\RESRAD FAMILY\RESRAD\FHIIÏMF-PERÍMETER-INDUST-BKG-SUBTRACT-2.4.RÀÐ

Total Dose Contributions TDOSE(i,p,t) for lndividual Radionuclrdes (i) and Pathways (p)

Às mrem,/yr and Fraction of Total Dose Àt t:1.000E+00 years

Water Independent Pathways (Inhalation excÌudes radon)

Ground

Radio- ÀÀeÄÃ1\AÀÄÀÄ

Nuclide mrem/yr fract.
ÄÄAAÄÃÀ AAJ\JiJ\iliAÁ ¡iÁÄAJVI

Cs*13? 5.191E+00 0. 9?31

Ra-226 1.328E-01 0.0249

Sr-90 3.652E-03 0.0007

ÍÍÍÍÍÍÍ îÍÍÍúÍÍÍ iíiíii
Total 5.327E+00 0. 998?

lnhalation
ÂAAÀÀÀAÄÄAAAAÂÃÃ

mrem/yr fract.
AÄÄÄAA-AAA AA.AAAA

5.853E-06 0.0000

1.3698-05 0.0000

2.3268-05 0.0000

iiiliîiii iÍíiiÍ
4 .2808-05 0.0000

Radon

À,AÀAAÄÃAÃÀAÂÄÂAIi

mrem,/yr fract.
ÀåÀJ\ÃAÀÀÀ AÄÀJ\ÀÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiifîiiÍÍ iÍiiÍi
0.000E+00 0.0000

Plant
ÀÁAÀAÂÄAAA.4A,AÄÀÃ

mren,/yr fract.
ÀÀÀÀAÀÄÀÄ ÄÄÀÀÀA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîifiÍîîi iiiiii
0.000E+00 0.0000

MeaL

ÀÀÀÀÀAAÀÄÀÄAÄÄÀÄ

mrem/yr fract.
ÄAÄÀÄAÄÀ¡\ AÄAAJ\A

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

îiiii|îÍi iiiiii
0.000E+00 0.0000

Mi-lk

ÀÀèÀAAAAÀÄAÄÀÀÄÀ

mrem/yr fract.
AÀAÀÄAÄÄÀ ÀÄÄÄJ\Ä

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiîiiiii iiiill
0.000E+00 0.0000

Soil
AÄÀitiir¡\iü{ÄÄ¡ ÄÄ

mrem,/yr f ract -

3.251E-03 0.0006

I .306E-04 0.0002

9.6248-04 0.0042

iiíífiÍiî iliîÍÍ
5.04¿-E-03 0.0009

TotaÌ Dose Contributj-ons TDOSÊi-i,p.t) for Individual Radionuclides (i) and Pathways (p)

As mrem,/yr and Fraction of Total Dose At t = 1.000E+00 years

vlater Dependent Pathways

Water

Radio- J\AÀÀAÄÁAAÀÃAAÄAÀ

Nuclide mrem,/yr fract.
ÀÂÀAAÁIi IIAÄA,AÀÄA¡I ¡'4"ÄÄ,AI\

cs-137 2.288E-05 0.0000

Ra-226 1.991E-04 0.0000

Sr-90 1.503E-03 0.0003

ÍÍÍÍÍÍÍ iiilÍiiií iiÍiÍi
Toral 1.7258-03 0. 0003

FiSh

AÀAAAÀÄÀÄÁÄAÄÄI\A

mrem,/yr fract.
AÀÃ.AÀÄAAA ¡\ÀÀAAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiiüitii iliiîi
0. 000E+00 0.0000

Radon

ÀJ\A.AÄAAÀÀÄAÀÀÂA;\

mrem/yr fract.
AÀA7I¡IAAAÄ ÄÀAÄÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

|îiiiiiÍi iiiiíi
0.000E+00 0.0000

Plant
ÄÄÀÀÀÁÄAÀAÄÀÀÀAA

mrem/yr fract.
ÀÀÀAAAÄAÄ ÀA¡IAAÀ

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍiÍîÍiiii rifiií
0.000E+00 0.0000

Meat

ÄÀAÀÀÀJ\AAAAÀ?\ÄAA

mrem,/yr f ract.
ÄÂÀAAA.AÄÀ ÄÀÄÄ¡i¡\

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîîiîiiîi i|îiii
0.000E+00 0.0000

MiLk

AÀÀJ\ÀAAÀÄÃÀÄAAÃÃ

nrem,/yr f ract.
.ÁÀAÀAÀÄÀA ÄAAÆ\A

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîÍiîiiii iiÍrr-i
0.000E+00 0.0000

All Pathways*

AÀÄÃAAAÄÄAÄAÂAAÄ

mrem,/yr fract.
AAAÀÀAÀÀÄ ÀÀAÀÄÄ

.5.194E+00 0.9?38

1.3388-01 0.0251

6.14 1E-03 0.0012

iiiiÍffii Íiîiii
5.334E+00 1.0000

*Sum of all water independent and dependent pathways
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Sumary : FHWMF-Perin-Ind-Bkg-subt.ract-2A'-orise

FiÌe : F:\RESRAD FAMILY\RESRAD\FHÍ{MF-PERI}4ETER-INDUST-BKG-SUBTRÄCT-2A.RAD

Total Ðose Contributions TDoSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 5.0008+00 years

tr^later lndependent pathways (Inhalation excludes radon)

Ground

Radio_ AÀÀÀÀAÄÄÀÄAAÀÄÀÃ

Nuclide mrem/vr fract -

AilA¡,iii\Ä ij!il¡iÀiqi\i\:i:\ ÄAAÄAÀ

Cs-137 4.'7288+40 0.9699

Ra-226 1.321E-01 0.0271

Sr-90 3.293E-03 0.0007

ÍÍÍÍÍrÍ iiÍÍÍiiîi iÍiiiÍ
ToLat 4.8648+00 0.9977

lnhalation
ÄÄÄÀÀÁÀÀAÂAÀÂ.AÀÄ

mrem,/yr fract.
ÄÀ.AAÀÀÀÀÃ ,A.AÀAÀA

5.332E-06 0.0000

1.728E-05 0.0000

2 .097E-05 0.0000

ÍiÍiÍifii |Íiiii
4.3588-05 0.0000

Radon

ÀÄÄÀÄÀÀÀÀÀÀAÄAAÀ

mrem,/yr fract.
.AÄÄÄAÄÄAA ÀAAÄÀÀ

0.000E+00 0.0000

0.0008+00 0.0000

0. 0008+00 0.0000

ifiiifÍÍi iÍiiÍi
0.000E+00 0.0000

Plant
ÀAÀÄÀêJ\AÄÄAÄÀÀÀÀ

mrem,/yr f ract..
iiÄÄi$i\ÀÄÀ i*\i\i\ijJi

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
'....'..I]TITTIII IIIT]I

0.000E+00 0.0000

Meat

ÄÂÂÂA,AAJ\ÀAÄÀÀÃiIÁ

mrem,/yr f ract.
ÄÀi\Äiv\ÀÆ\ ÂÀÀÄAÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iÍiÍîîÍft iiifÍr
0.000E+00 0.0000

MiIK
ÀAAÀÄÃÄÁÄÄÃÄÀÁÄÃ

mrem/yr fract.
Ai*\i\Âi\¡ilü\ ÃÀÀAi\A

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iiiiiiiiî ilffiÍ
0.0008+00 0.0000

Soi 1

¡\¡uÁ i\¡\ji i\jlji iijui\jij\j\À

mrem,/yr fract.
;j,i\Äi\ijJj,¡ii\A Ali?v\iv\

2. 961E-03 0.0006

1 .233E-03 0.0003

I . 6? 6E-04 0.0002

Íiiiiiíii ifiÍÍf
5.062E-03 0.0010

Total Dose Contr.ibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose Àt t = 5.000E+00 years

Water Dependent Pathways

Water

Radio- ÀÄÁÄÀA.AAAÀÂAÀÄAÄ

Nuclide mrem/yr fract.
jiéi\jijviij\Ã A¡\j\ÀÄjjJVjlA ÄÄÀAAA

cs-137 7.682E-05 0.0000

Ra-226 9.5248-04 0.0002

Sr-90 5.002E-03 0.0010

ÍÍÍrÍÍÍ ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Totai 6.031E-03 0.0012

Fish

AÞ'A.AÀAAÁÄÄÄÄÃJ$À

mrem/yr fract.
AAÀÀÀÀÄÀÃ JIJüùJ{i\

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍîiÍ|îiî iiÍîîí
0.000E+00 0.0000

Radon

ÀAAAÃAÀÀÃAÀÀÄÄÀA

mrem/yr fract.

Plant
ÄAAAÄAÀÄÀÀÀ.AÄAÄA

mren/yr fract.

Meat

J\ÄAÀAÀÀÀÄÀÀAAAÀA

mrem,/yr f ract.
ÀÄÀAÄÆ\AÄ ÀÀÂÄ.4Ä

0.000E+00 0 .0000

0.000Ê+00 0.0000

0.0008+00 0.0000

îîiiiliii iîiiii
0.000E+00 0.0000

Milk
ÃÀÄÄAAÀAÀJ\AÀÀÄAÀ

mren/yr fract.
AAÀÀAÀÀAA ÀÀÀÀÀÄ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0 .0000

iiiiiiÍii iiiiii
0.000E+00 0.0000

Ail Pathways*

ÀÀAÀÄAÄÄÀ.4ÄÀÄ.AÄÄ

mrem/yr fract.
AÄÀÀÄÀÀÄÀ ÄÄJ\ÄÄÁ

4. ?31E+00 0. 9706

1.3438-01 0.02?5

9.183E-03 0.0019

îiîifiili iiîfÍi
4 .875E+00 1.0000

0.0008+00

0. 000E+00

0.0008+00

iififiiiÍ
0.000E+00

0.0000

0.0000

0.0000

iiifÍî
0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiî|Íiii iüîÍl
0.0008+00 0.0000

*Sum of a.Ll water independent and dependent pathways
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Summary : FHtül{F-Perim-Ind-Bkg-subtract-24-orise
File : F:\RESR-AD FA¡4ILY\RESRAD\FHWMF-PËRII.ßTER-INDUST-BKG-SUBTR.ACT-2A.RAD

Total Dose Contributions TDOSE(i,p,t) for lndividual Rad.ionuclides {i) and Pathways (p)

As nrem/yr and Fraction of Total Dose Al t = 1.000E+01 years

Water Independent Pathways (lnhalation excludes radon)

Ground

Rãdio_ AÀÄÄA.AÀAÀAÀAÀAÄÀ

Nucl ide mrem,/yr fract.
¡ijlÀÄi{i:\¡i ÄiiJi!äJütJjÌM ;!i\j\ixqi\

Cs-13? 4.208E+00 0.9656

Ra-226 1.3128-01 0.0301

Sr-90 2.892E-03 0.0007

ÍÍiÍÍÍÍ iiÍÍÍiÍii iiiiîí
Total 4.3428+00 0. 9963

Inhalation
AAÄÀAÀÀÄAAÄÀAÄAÀ

mrem/yr fract.
ÀAÁÄAÄÀÀÀ J\ÃÀi\?\¡\

4.745E-06 0.0000

2.113E-05 0.0000

1.842E-05 0.0000

iÍÍÍiÍÍíÍ iiiÍiî
4.429E-05 0.0000

Radon

iiJiÄÄ.ê,äi\Â AÀÄ,i\

mrem/yr fract-
ÀÀÀÂÀÀÃÄÀ ÁÀÀAÀÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iÍÍÍÍÍiiÍ ÍiÍÍÍi
0.000E+00 0.0000

Plant
ÂÄAAAÄÃ,{ÄÀÄÂÂÄAÄ

mrem/yr fract.
ÀÄÄÀÄAÄAA ÄÄÀJ\AA

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

iiîfiÍÍii îiifii
0.000E+00 0.0000

Meat

ÀÄÀÄA.AÀÄÄÄÀÄAÀÄÄ

mrern/yr fract.
AÄ.AÄAA.AAÄ ÂÄÀÀÄA

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍiiiÍÍfi Íliifi
0.000E+00 0.0000

fttl K

AÄAÄAÄÀÀJ\AÀAÀÀAA

mrem,/yr fract.
iú\i\,i\À¡,Ä.AÄ ÀAÀAÃA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ÍÍÍrÍiiiÍ iiirÍi
0.000E+00 0 - 0000

Soil
ÃAÀAÁAÀAAÀÄÃAAÀÁ

mrem/yr fract.
ÄÄAÄAÁÄJ\À AÄÄJiÀA

2. 6358-03 0.0006
1.6668-03 0.0004

? . 6218-04 0.0002

ÍÍíítiiii ÍíÍÍií
5.063E-03 0.0012

Total Dose Cont.ributj-ons TDOSE{i,p,t) for lndividual Radionuclj,des (1) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t: 1.000E+01 years

Water Dependent Pathways

Water

Radio_ ÄÀÄÄÀÀÃAÄÀÄAÄÀÄA

Nucl ide mrem,/yr fracr.
¡{iiÂÄi\ÄÄ AÀi$iJtåiwi ÀÁÀAÄÄ

Cs-137 1.3078-04 0.0000

Ra-226 2.284E-03 0.0005

Sr-90 8.436E-03 0.0019

ÍriÍÍÍÍ ÍÍÍrÍÍÍÍÍ ÍÍÍÍÍÍ
Total 1.085E-02 0.0025

Fi sh

AÄÃAÀÃÄAÀAAÄ.AÄAA

nrem,/yr f ract.
ÀÀAÄAÄÀ.4Â J\ÀJ\ÀÄÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

fÍiiiiiîi Íîiîif
0.000E+00 0.0000

Radon

AAAÀÀÀAÂÄÀ,il\AÀAÄ

mrem,/yr fract.
AÄÁÃAAAÁÃ ÄJ\ÄÀÄÄ

0.000E+00 0.0000

0.0008+00 0.0000

0. 000E+00 0.0000

iiiîfÍîî.i iÍiiiÍ
0.0008+00 0.0000

PÌant
ÄÄii.AÀ¡,i\i\i$Ä ¡,4

mrem,/yr f ract.
ÄÀ.AAAAAAA AAAAAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iíîÍîiiiî iiiiii
0.000E+00 0.0000

Meat

ÂÄAÄÄÀÀAÀAA.AAÀÄÀ

mrem/yr fract.
ÀAAÄÀÃAÄA J\¡\ANiÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iîÍ|ÍiÍii ifr.iîÍ
0.000E+00 0.0000

MiIK
ÄAÀÄJ\AÄAAÃÀAÄJ\AÄ

mrem,/yr f racÈ.

A]iJi¡\AÀAÀÃ AAÄÀ.4Ä

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000:,..,,.IIIITIIII TTIfIT
0.0008+00 0.0000

Àll Pathways*

AÃÁAAÄÄAAÀAAÄÀÀA

mrem/yr fract.
ÄAAÄÄAiiÀA i\Ái\j\ÄÃ

4.2708+AA 0-9662

1.352E-01 0.0310

1.2718-02 0.0028

|iÍiÍÍiii iîiiíÍ
4.3588+00 1.0000

*Sum of all- water independent and dependent pathways
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SLjmary : FHt/TUF-Perim-Ind-Bkg-subtract-2A-orise

FiIe : F:\RESRAD FAMILY\RESRÀD\FHT{MF_PERTMETER_INDUST_BKG-SUBTRACT-24.RÂD

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

As mrem/yr and Fraction of Total Dose At t = 5.0008+01 years

ülater fndependent Pathways (Inhalation excludes radon)

Ground

RAdiO_ ÄAÄÀAÄAÀÀÀAÀÀAÀÂ

Nucl ide mrem/yr fract.
ÄÄ]\l\,\J\ä ¡\À¡SÄÀiii\ä Ai\ÀAÄA

Cs-13? 1.655Ê+00 0.9089

Ra-226 1.243E-01 0.0683

Sr-90 1.025E-03 0.0006

iiiifii iiÍîîÍîiî |iÍiÍi
Totai 1. ?80E+00 0. 9??7

InhaLation
ÀÀÄAÄAAÀÄ.AÄAÀÄÄÄ

mrem,/ yr f ract .

ÀÄÀJ\JIÀÀAÂ ÁAAÄÄA

1.866E-06 0.0000

3. 6148-0s 0.0000

6.529E-06 0.0000

ÍiiiiiiÍî iiiiii
4 . 454E-05 0.0000

Radon

ÀÄÀÄÀÄAÄÀÀÄ.AÄÀAÃ

mrem,/ yr f ract .

¡,i\i\ÄÂ.AÄAÄ i\Àilisii
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiliiíiíî fÍiÍÍi
0.000E+00 0.0000

Plant
.Aj\¡\ÄÄ.ÄÀÀÀÀÄÄÀAAA

nrem,/yr fract.
i\¡iiÍJvüj,i\M ¡\itii\i\Ä
0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

Íiîiiiiii iiiiii
0.0008+00 0.0000

Meat

ÄÄAAÀÀÄÄAJ\ÀÃÀAAA

mrem,/yr fract.
ÀÀÄÄÄÀAAÄ i\ÄÄÀÀ¡\

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iíiliiÍfi 71iîii
0.000E+00 0.0000

Milk
ÀAÀÀÄAÄÀÀÀÄÄÁÄAA

mrem,/yr fract.
J\ÀÀÄAAÂAÀ J\AAÀÀÀ

0.000E+00 0.0000

0.000E+00 0.0000

0 .000E+00 0.0000

iiiiiiiii lliiii
0.000Ei00 0.0000

Soil
ÀÂÄÀAÂÀÀÄÀÀÀÀÀÂA

mrem,/yr fract.
ÀÄAÄÄÀÀAÂ iii\À¡'ÄÂ

1.0368-03 0.0006

3.370E-03 0.00r.9

2.1028-04 A.AA07

ÍfiiiÍÍii iÍiiÍÍ
4 .676E-03 0.0026

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

As mrem/yr and Fraction of Total Dose At t = 5.000E+01 years

l,later Dependent Pathways

f/ùater

RAdiO_ ÂAÀÁÀÄÀÀÀAÄAÀA.AA

Nuclide mrem/yr fract-.

Ai\iiiii\ÀÀ ¡\¡liiiiÄÀÄÄi\ ÄiiiiAi{¡i

Cs-137 2.489E-04 0.0001

Ra^226 2.055E-02 0.0113

Sr-90 1.501E-02 0.0082

ÍÍÍÍÍÍÍ Íiiilfiii Íiiiif
Total 3.580E-02 0.019?

Fish
AAAÀÀÀAAAAÀÀÀÀÀÀ

mrem/yr fract.
ÀAÄÀ.AÂÀÀÄ JìÀÀJ{JJ'A

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iriiiî|îî iiiiiî
0.000E+00 0.0000

Radon

Ä^ÂÀ^ 
^ " t

mrem/yr fract.
AAÀÄÀAÄÄÄ ÄÀJNÀÀ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iÍiîiiiiÍ îiiiîî
0.000E+00 0.0000

. P]ant
¡'ÄAÄi\ilÀÄ¡'¡¡i

mrem,/yr f ract.
AÀÄÄÀAAAÀ ÀJIJìÀ.A.Ä

0.0008+00 0.0000

0.000E+00 0.0000

0.000Ë+00 0.0000

ifiiiiili îîîií|
0.000E+00 0.0000

Meat

.4AAAAAAÀÀÄÀÀAÄAÀ

mren/yr fract.
AÀAAAÄAÀÄ ÀA¡iÄÄ,\

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iíiÍiiiii iÍiiiî
0.000E+00 0.0000

Mitk
ÀÀÀÀÄA.AÀAAÄÀAÀAA

mrem,/yr f råct.
jj'tSiiAÀAAÄ À¡'ÀÀ.4Ä

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

îiîîîilii iÍÍiii
0.000E+00 0.0000

All Pethways*

NqÄÀÄiì¡iix¡u1À iiÄtii\i{

mrem,/yr f ract.
J\AÄÄÄÂJ\ÀÄ ÁÄÄAAÄ

1.656E+00 0.9096

1.4838-01 0.0815

r,.63r"8-02 0.0090

iiiîiîiiÍ ÍÍ|rîi
1.82lE+00 1.0000

*Sum of all water independent and dependent pathways
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Sllma ry : FHÌ.IMF- Perim-Ind-Bkg- subtract-2A-ori se

File : F:\RESR-AD FAMÍi,Y\RESRAD\Flivil'lF-PERTMETER-INDUST-BKG-SUBTRACT-2À.RAD

Totat Dose Contributions TDOSE(i,p,t) for Individuaf Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t : 1.000E+02 years

Idater Independent Pathways (lnhalation excLudes radon)

Ground

RAdiO- AAAAÄ.AÀAÁAÀAÀÀÂÄ

Nuclide mrem/yr fract.
¡Ii\ÄJ*UqÀ ÄÄÄAAÀAÀÃ I\AÀAAÂ

Cs-137 5.153E-01 0.7453

Ra-226 1.163E-01 0.1682

Sr-90 2.8048-04 0.0004

iÍiiÍii iiîiiifÍî ÍiiiiÍ
Toral 6.318E-01 0.9139

InhaÌation
AAÀÀAAÀ]ij\ÄÄÄ¡\AA7I

mrem,/yr f ract.
ÁAÀAÄAÄÄÄ ¡'ÀÀÀÀA

5.8108-07 0.0000

3.8?58-05 0.0001

1. ?868-06 0.0000

iiÍriiÍii iiÍfíÍ
4 .112E-05 0.0001

Radon

AÀÄÀÀJ\AÄÄÄÀÄAÃÀÀ

mrem/yr fract.
AAÄAAÀAÀA ÀAÄÄAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ÍîiiiiîÍi ifÍiii
0.000E+00 0.0000

PIant

ÀÀAÁÂÄAAÀAÀÂÀÄÀA

mrem,/yr f ract.
ÄÁÀAÀÂÄÀÄ i\Àij,Äi\À

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiÍÍîii iiÍfiÍ
0.0008+00 0.0000

Meat

ÀÄÄÀAÀAÀÄÀÄAAÄÂA

nrem/yr fract.
ÀÄÄÄÄiSÄ?\ ÄAAÂAÂ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

îiiiiiÍif îiiîif
0.000E+00 0.0000

Mí]K

ÀÀAÀÀÀÄÄÀÀÀÄÀÀÄA

mrem,/yr f ract.
AAAAÀÀJ\ÄÀ ÃAAÀ.AA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiîîiiÍ Íifîii
0.0008+00 0.0000

Soil
ÃÄÀÀ¡AAÀÀÀAÄÁÄÀA

mrem,/yr f ract.
ÀÀÀÀÀÀÀÀÃ ij,ÀÂÀAÄ

3.22?E-04 0.0005

3.702E-03 0.00s4

r.390E-05 0.0001

Íiiiiiiii ÍiiiÍÍ
4.099E-03 0.0059

Totaf Dose Contributions TDOSE(1.p,t) for Indivj-dual Radionuclides (i) and Pathways (p)

-As mrem/yr and Fraction of Total Dose At t : 1-0008+02 years

tr{ater Dependent Pathways

!later
Radio. AAAÀÄÀÃÂÀÀAÀÄAAA

NucIÍde mrem,/yr frâct.
¡\j\itÄi\Äj\ Äi\ÄÄjiÄAÄÄ AJil\ÄAA

Cs-13? 1.554E-04 0.0002

Ra-226 4.6608-A2 0.0614

Sr-90 8.6198-03 0.0125

iÍiÍÍrT ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ
Torar 5.537E-02 0.0801

Fish
ÄAÀÀÀÀAÀAÄAÄÄAAÄ

mrem,/yr fract.
ÀÀÀÄAÀÀÃÁ AÄÀÃÄA

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

íîiriîi|î Íiiiîi
0.000E+00 0.0000

Radon

ÄÑ\¡\ÄÄÃAAÀJlAAÄAli

mrem,/yr f ract.
A,AÀÄA.AÄAA AAÀÀAÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

üúîiifi iiiifî
0.000E+00 0.0000

Plant
ÀÄÄÄAÀAÄÂÄAAÀAÁÄ

mrem,/yr fract.
AAÀÀAÃÀAA ÀÀÄAAÁ

0.000E+00 0.0000

0.000E+00 0.0000

O.00OE+00 0. O0O0

ÍiîÍiiiii iiiiii
0.000E+00 0.0000

Meat

ÄAAÄÄÃÀÀÄAi\JIAAAÁ

nrem,/yr f ract.
AÀÀÄAÀÀÄÄ ÄÀÀÂAA

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

ifiiÍüÍÍ iiiîîi
0. 000E+00 0.0000

Milk
AÀÄAÄÀJ\AÀÃJ\ÄAAÄÄ

mrem,/yr fract.
ÀAÄAÀAÃÄA ÄÄÄÄ¡'À

0.000E+00 0.0000

0.000E+00 0,0000

0.000E+00 0.0000

iiifiÍiif iüÍîi
0.0008+00 0.0000

.A.II Pathways*

Äiii\iiiÄÂijr¡{À AiiÄi\Ã i\À

mrem,/yr f rac-u.

ÄÀAliAÁAÀ?i ÄÄÄÀÄÄ

5.15?E-01 0.7460

1_.6668-01 0.2410

8.975E-03 0.0130

îiíiifÍiÍ iiîiii
6. 9138-01 1.0000

*Sum of all water independent and dependent pathways
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Sunmary : FHWMF-Perim-Ind-Bkg-subtract-24-orise

File : F:\RESRÄD FAMII,Y\RESRAD\FHI,IMF-PERIMETER-INDUST-BKG-SUBTRACT-24.RÀD

lota.L Dose Contrlbutions TDOSEiifp,t) for Individual Radionuclides (i) and Pathways (p)

.As mrem/yr and Fraction of Total Dose At t = 5.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radj-c_ AÄÄAÀAÂÀÄAÀÀA ¡\

NucLjde mrem,/yr fract.
¡üviÀÄ¡r\ ¡üii\i\ÃÄÀAÄ ÄÀÄAÃA

Cs-137 4.556E-05 0.0003

Ra-226 6.'7818-02 0.43'73

Sr-90 8.788E-09 0.0000

ÍÍÍÍÍÍÍ iiiiúfii iii:iÍ
Total 6.-t918-02 4.4316

Tnhalat.ion

ÄAAÄÄÂÂÄAAAÄAÀÄÀ

mrem,/yr fract.
ÄÀÀAÀÄ¡iÄii ÄÄÀAÀÀ

5. 13?E-l_1 0.0000

2.343E-05 0.0002

5.5968-11 0.0000

iiiiiiiÍi iÍÍîii
2.343E-05 0.0002

Radon

ÀÀAÂÀÀAAAÄÀêÁÀÀÄ

mren,/yr fract.
Äi\iiÀÄÀi\ÀÃ ÄÀÄÀÀÂ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiÍiiÍii iÍîiiÍ
0.000E+00 0.0000

Plant
AAÄAAÄÀAÀÀÄÀAÀAÀ

mrem,/yr f ract.
ÄAAÄÀÂÃAÀ ÀT\.AAÀÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍÍfiiiiÍÍ Ííiiiî
0.000E+00 0.0000

fled L

ÄÄÄAÄÀÀÄÄÀAÁÄÀAÀ

mrem/yr fract.
Ài\ÀÄÀÀN\Ä ÃÄÄÄAA

0.0008+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iÍiiîiiÍi iiiîfi
0.000E+00 0.0000

Mi 1k

ÀJ\AAÄAÄÀAÄJ{ÄÀÄAA

mrem./yr fract.
Ài\¡\iiÄAÄ.AÀ ÀÄ¡'ÄÀÄ

0.000Ê+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiîÍii ÍfÍÍii
0.0008+00 0.0000

Soil
AÄÃAAÄÂÀJi¡iÃAÀÂJ$

mrem,/yr fract.
ÀÄÀÃÄ.4Í\¡'A il¡Uiii\jj\À

2.8s38-08 0.0000

2.251E-03 0. 0145

2.3168-09 0.0000

|iÍiÍÍiÍi iiÍiii
2.251E-03 0.0145

Total Dose Contribuì:ions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t:5.000E+02 years

trtater Dependent Pathways

i¡tater

Radio_ ÄÃÀÀAÀAÄÄÄÀAJ\ÀAÀ

Nuclide mrem./yr fract.
ÄÀÀÂAÀÄ AÀÃÄÀAÄAA ÄÄÄÄ.4À

Cs-131 ?.2708-08 0.0000

Ra-226 8.4998-02 0.5411

Sr-90 2.689E-07 0.0000

ÍÍÍÍÍÍÍ iiiriiîii Íiiii|
Toral 8.4998-Q2 0.54'71

Fish
AÄÄ.AÀAAÄAAÀAÄAÄÀ

nrem,/yr f ract.
ÄÂÀi\i\AAÃÃ .AÄiiliÀii

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iiiiiiîif iliÍiÍ
0.0008+00 0.0000

Radon

JìÄÄÀAAÀÄAÀÀÄAA¡\A

mrem,/yi f ract.
AÄÄÂÄAAAÁ AÄJ\AÄÂ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

îîiiiiiii i:îiiîf
0.000E+00 0.0000

PIant
AAÁ.AAAÀÂAÄAÄAÀÃÀ

mrem,/yr fract.
ÀÀAÄÀ¡\AAA ÄÂÀÀAA

0.000E+00 0.0000

0.000E+00 0.0000

0.000Ë+00 0.0000

üîliiiii iilfii
0.000E+00 0.0000

ÁÀÄÀAÄA.AÄAJIÄÄA]\Ä

mrem/yr fract.
ÄÀÄÄJ\AAÂA AÀAAÄÃ

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

iîîiiîtiî íi|iî|
0.000E+00 0.0000

Mitk
ÀÄÀÀÀÀÄAÀÄAAÀÄÃÄ

mrem/yr fract.
ÄÀÀJ\iiAÄÄA .AÀÀAÄÄ

0.0008+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

iiiiiiiiî iiiiii
0.000E+00 0.0000

AIÌ Pathways*

AJ\ÁÄAÀ,4Ä.4.4ÄÄÄÀÀÄ

mrem/yr fract.
ÄÄÄÄAAAAA ÀAÀJiÄÀ

4 . s668-05 0.0003

1.5518-01 0.9997

2.800E-07 0.0000

iiiifflli îiiiÍi
1.552E-01 1.0000

*Sum of alf water independent and dependent pathways
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Swary : FHv,lMF-Perim-fnd-Bkg-subtract-24-orise

Fite : F:\RESRÀD FAMILY\RESRAD\FHIdMF-PERIMETER-INDUST-BKG-SUBTRACî-24.RÄD

Tota.L Dose Contributions TDOSE(i,p,t) for lndividual Radionuclides (i) and Pathways (p)

-A.s mrem/yr and Fraction of Total Dose At t = 1.OO0E+03 years

Water lndependent Pathways (Inhalation exc.Iudes radon)

Ground

Radio- ÄÄÄ,AA,CÀAÀÀÂÄÄÂI\A

Nuclide mrem/yr fract.
AÀAÄÄÀÄ AÄJ\J{AÀJ\J\Ä Ä.AÄ'\AÁ

Cs-137 3. 907E-10 0.0000

Ra-?26 3.4638-02 0.4352

Sr-90 2.060E-14 0.0000

ÍÍÍf ÍÍÍ üíiÍiÍiÍ iÍfÍií
Total 3.4638-A2 Q.4352

fnhalation
ÀAÀÄÄÄ À¡iAAA¡Vi

mrem,/yr f raci.
AÄAÀÀAAAA ÄAAAÄÀ

4.405E-16 0.0000

1.196E-05 0.0002

1,.3128-16 0.0000

íÍiiÍ7ffi iÍiÍiÍ
1.196E-05 0.0002

Radon

ÃAAÀÄAÀÀÀÄÀAÃÀ¡\A

mrem/yr fract.
ÀÄÃAAAÀÁA ÄÄÃAÄÀ

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iiiTíiifl ÍiiÍii
0.000E+00 0.0000

PIant

ÄÀÄAÄAÂAAÀÀAÀÄÀÀ

mrem/yr fract.
ÄðÄÄÀÄÀAÄ À¡\AÃÀA

0.000E+00 0.0000

0.0008+00 0.0000

0.0008+00 0.0000

ÍiiiffÍiÍ iÍÍiit
0.000E+00 0.0000

Meat

ÄAÄÄAÄAAÀÀÄAÀAAÃ

mrem/yr fract.
ÀAÄÀ¡\AAAÄ AAÁÁÄÄ

0.0008+00 0.0000

0.000E+00 0.0000

0.000t+00 0.0000

íÍÍÍfiÍiÍ ÍifiÍ7
0.000E+00 0.0000

MiLk

AAAÃAAAAA.AAÃAÀA.A

mrem/yr fraci.
AÄÀÀÀÀAÄÄ ÀAÄÀÀA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

iifÍitiÍÍ Tiifii
0.000E+00 0.0000

Soi- l
ÄÀÄÀAÀÄÄAAAAÁÀ¡å

mrem,/yr f ract.
¡ii\ÀÄÀJ\¡\Âii ÄÀÄÄåÀ

2.44 6E-13 0. 0000

1.149E-03 0.0144

5.42 9E-15 0.0000

iiÍíiíúi iiiÍÍÍ
1.149E-03 0.0144

Total Dose Contributions TDOSE(i,p,t) for Individuaf Radionuc.Iides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

water Dependent Pathways

l^iater

Radio- Ai\AAi\À¡JiAiiÂÀÀj\ÄA

Nuclide mrem/yr fract.
ÄÀÄÀÀÄÄ ÂÀÀAAÄ.cAÁ Aiii\F,¡lA

cs-13? 1.344E-12 0.0000

Ra-226 4.3118-A2 0.5502

Sr-90 6.0908-13 0.0000

iîfîiii i|Íiîií|i iliiîi
Total 4.3't1E-A2 A.5502

Fish
AÀAAÂAÀAÀAAJ\AAAÀ

mrem/yr fract.
ÀÄAÀAÄÄAÄ ÄJU\¡'Ä.A

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ü|iîiÍi| iiiîif
0.000E+00 0.0000

Radon

ÄÀÀAAÃAAÀÀÀAAÀÄÄ

nrem/yr fract.
AAÄ7iÄAAAA ÀÄÄÄfu\

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

fiiÍiiiÍÍ iiifÍi
0.000E+00 0.0000

Plant
ÀÀÀAAÀÄÀÃÀAAÄÄÀA

mrem/yr fract.
ÄAAÀAAAAÄ ÄAÄÄAA

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

úriiüîÍ iÍífli
0.0008+00 0.0000

Meat

ÀAAÀA.AÄÀÀAAÁA¡\AÁ

mrem/yr fract.
AÄÀÁAÂÂÀÄ ÄAÄÀÄA

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

liiiiiiii f.iiiÍ|
0.0008+00 0.0000

MiIK
ÄÄJ\AAAÄÀAAÄÀÀÂÄA

mrem,/yr f ract -

ÄÂAAÃAAAÃ ÃÀAÄÄ.4

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

ÍÍÍÍÍÍÍÍÍ ÍfÍÍÍÍ
0.0008+00 0.0000

All Pathways*

.\ÀAÄÃAAÀÀÃJ\AJ\AÄÀ

rnren/yr fract -

ÀAAþ,AAÄÀÄ i\ÄÄ¡\¡\A

3.922E-10 0-0000

7 . 956E-02 1.0000

6.352E-13 0.0000

iiiÍiiiiÍ iîiifî
7.956E-02 1.0000

*Sum of a1Ì water independent and dependent pathways
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Sumary : FHWME-Perim-Ind-Bkg-subtract-24-orise

Fi]E : F:\RESRAD FÃM]I,Y\RESFÀD\FHI{MF_PERIMETER-INDUST-BKG_SUBTRACT_2A.FAD,

Dose/Source Ratios Slmed Over Al1 Palhways

Parent and Proqeny Principal Radionuclide Contributions Indicated

Parent Product Thread

(i) (j) Fraclion
i\i\i\jlJUdJUiiiJ\ :iJjJjJj\:jJ AÄ.AAAAAÀÃ

cs-137+D cs-137+D 1.000E+00

DSR(j,t) At Time in Years (mren,/yr) / \p?f/q)
0.000E+00 1.000E+00 5.0008+00 1.000E+01 5.000E+01 1.0008+02 5.000E+02 1.0008+03

i\ÀÄj\j\i\j\j\Ä ¡irE¡ii\jli\jiÄÄ AÄjiÃÄÄÆ\A Äii?\ÄAiliÃi\ Ai\i\ji\ÀÀiiÃr\ Äi\ÀAAqÄÄÄ AÄÄÂitiji\ÄÄ i\¡\iirÄ¡!Ã¡!ÀÄ

6.6298-01 6.411Ê,-U- 5.900E-01 5.250E-01 2.065E'-0L 6.43LE-02 5.6938-06 4.891E-11

Ra-226+D

Ra-226+D

Ra-22 6+D

1.000E+00

1 . 000E+00

Nuclide
(i)

ÀAAÃÀÄA

Ra-226

Sr- 90

ÍÍÍÍÍÍÍ

Ra-226+D

Pb-21 0+D

âDSR(j)

t: 0.000E+00

ÄÀÀÄAÀÀÀÄ

2.2638+0\

6.1298+40

2.2208+A3

iÍiiiiiîÍ

1.000E+00

.AAÄÀÄAÀÄÄ

2.316E+01

6.'7268+40

1 . 905E+03

iiiîiiîÍi

5.0008+00

ÀÀAAAAÄAÄ

2.5438+01

6.703E+00

I.2-t 4E+03

îiiitÍiii

5.000E+01

ÄAÁAÀÄAÀÀ

1 .2658+0I

6.069E+00

1 .7'7 4E+02

Íi1îíiiii

AÀÄAAÀÄÃÂ

6 .6298-0r
2.2298+0Q

6.757E-03

ÍÍii|ÍiiÍ

1.000E+02

AAÃêÀÀÀAÄ

2.3338+02

5.402E+00

1.3048+03

îiîîiiîi1

5.000E+02

AÀÀÄÄÀAÄÀ

2.635E+06

5.801E+00

4.178E+0?

iiîîii11î

1.000E+03

ÄÄÄAÄÀÀAÀ

3.067E+11

1.131E+01

1.842E+13

îü1ÍiîÍi

1.0008+01

ÄAÀAÀÀÀÀA

2.85?E+01

6.659E+00

9.6628+02

iiîf|îiîî

c(i,tmin)
(pci/q)

AÁÄÀAAJiAÀ

2.2638+41

4.26¿^E+00

6 .'7 818+42

iiiiiiilî

228F+OO 2.22?8+OO 2.223F+OA 2.21.18+OO 2.1?5E+00 2.!248+AA 1.425E+00 'l.2|AE-AJ.

029È-03 3.290E-03 1.5148-02 3.5328-Q2 2.965E-01 6.529E-01 1.160E+00 6.020E-01

2298+0A 2.230E+00 2.238E+00 2.2538+A0 2.4'728+0A 2.'11'tE+00 2.586E+00 1.326E+00

8.143E-13

iîiiîîîLi
Sr.-90+Ð Sr-90+D 1.000E+00 6.?578-03 ?.874E-03 f.1'71Ê,-A2 I.5528-02 2.0918-02 1.1518-02 3.590E-07

ÍÍiÍíiiÍîî ÍiiiiÍîîiÍ iÍúfiÍiÍ üiiiîiii îÍÍîfiÍîi ÍiiÍÍiîÍî iÍîÍiíiÍî ÍüfiiÎí.i iiÍiÎií|i iiÎiiÍíÎÍ
The DSR includes contr'ibutions from associated (half-Life ó 180 days) daughters'

Single Radionuclide Soil Guídelines G(i,t) in pci/q

Basic Radiation Dose Linit = 1.500E+01 mrem,/yr

Sumed Dose,/Sôurce Ratios DSR(i't) in (mrem,/yr) / lpct/g)

and Single Rad.ionuclide Soil Guidelines G(í,t) 1n pci/q

at tmin : time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose:0.000E+00 years

DSR(i,tmin) DSR(i,tmax)Nuclìde lnitial
(i) lpci/s)

ÀÃÀÄÀÄÁ ÄAÄÀAÄ.AÄÁ

Cs-137 8.020E+00

Ra-226 6.0008-02

Sr-90 1.800E-01

iiiÍiiî tiÍîiiiiî

tmin
( Years )

AÀÄÀÀÄÆiÄAAJiA¡iAÃ

0.000E+00

262.3 iL 0.5

35.09 ñ 0.0?

iÍiliiifÍiifiîii

ÁJ\AÄÄÀÀÀA

6 .6298-01

3.5188+00

2.2rQE-02

Íf1îiiiii

G(i,tmax)

lpcí/ q)

ÀÀÀÀÀAÄÄÄ

2.2638+01-

6.1298+00

2.2208+Q3

iÍîiÍitii
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Sumary : FHtü\4F-Pe rim- Ind-Bkg-subtract- 2Ä-orí se

File : F:\RESRAD FAMII,Y\RESRÀD\FHWMF-PERIMETER-INDUST-BKG-SUBTRACT-24.RÀD

Individual Nuclide Dose Sumed Over .¡\1"1 Pathways

Parent NucLide and Branch Êract.ion lndicated

Nuclide Parent THF (i) DosE (j, t) , nrem,/yr

(j) (i) r:0.000E+00 1.000E+00 5.000E+00 1.0008+01 5.000E+01 1.0008+02 5.000E+02 1.000E+03

ÀÄÄÄJiÀÄ Ä]iAÄÄii¡i A}\AÄÀÀ,CÄA ,qÄÀÀÄÀÀÄÀ.AÄJIJ\ÄÄÀJIÄ ¡'AJ\ÀAAIi?\A ÀAÄÄAÄÄAÄ ÄÁÄÀÀÀÀAÄ ÄÄAAÂÄÀÀÄ ÄJ\ÄJ\¡\ÄÀÀÂ ÄÄÀÀÀAÄÀA

cs-137 Cs-137 1.0ooE+00 5.3178+00 5.194E+00 4.?31E+00 4.210E+00 1.656E+00 5.15?E-01 4.566E-05 3.922E,-10

Sr-90 Sr-90 1. 000E+00 5.2?0E-03 6.141E-03 9. 183E-03 7.2I1-E-02 1.631E-02 8. 9?5E-03 2 .800E-07 6.352E-13

Íiiîiä üfiÍÍi îÍiÍiiÍíi ÍfiÍÍiÍii iÍiîiüi1 ÍÍîÍîÍiÍi íii||îiií iriiiiiif iÎiiiiÍü ÍiiÍiiÍii ÎiÍiÎiiii
THF(i) is Lhe thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

NucÌide Parent THF(j-) S{j,t) ' pci/q
(j) (i) t:0.000E+00 1.000E+00 5.000E+00 1.000E+01 5.0008+01 1.000E+02 5.000E+02 1.000E+03

Ä.AÄÀÀAÄ A.AÀAÄAÀ ÀA.AÃÃA.A.AÀ ÀÁÄÀÀAÄÀÄ ÀÄAÀÀÀÄÀÃ ÄÃÄÄÀÄÀÀA ÃÄAAAÄÀÀÃ ÀÄAÄÀJ\ÀÀÄ ÀÄÃAAÀÄÀA ÄÄAAÀAÀÃA J\J\AÄJiiJ'i\ÄA

cs-137 Cs-13? 1.000E+00 8.020E+00 ?.835E+00 ?.137E+00 6.351E+00 2.491E+00 '7.'7118-0I 6.87?E-05 5.897E-10

Ra-226 Ra-226 i.000E+00 1.33?E-01 1.336E-01 1.3348-01 1.330E-01 1.305E-01 7.2'148 0I 8'551E-02 4.3448-02

pb-210 Ra-226 1.000E+00 6.1748-05 I.9't4E-04 9.083E-04 2.119E-03 7.'Ì'Ì98-02 3.918E-02 6.963Ë-02 3.6728-02

p.a-226 Ra-226 1.0008+00 6.0008-02 5.gg2\-02 5.9608-02 5.9208-02 5.610E-02 5.2448-A2 3.06\E-O2 I-5628-02

pb-Z1O Ra-226 1.000E+00 0.OO0E+00 1.834E-03 8.593E-03 1.58?E-02 4.483Ê-OZ 5.1098-02 3.L328-O2 1.598E-02

RESCATC.EXE execution time : l-.55 seconds

sr-90 sr-90 1.000E+00 7 .8008-01 ? . 600E-01 6. 852E-01 6.019E-01 2.134E-01 5.8368-02 1.829E-06 4 .2818-12

iiiiîii üiiÍÍî ittÍiiÍii iîîîiiiii iliiiiiii 1ÍîîíÍi7Í iîüüîii Íiiiîiiii îîi|iÍiii iflfiiitÍ ÍÍÍÍÍÍÍÍÍ
THF(i) is the thread fraction of the parent nucÌide'



Completion Report - HFBR Waste Loading Area Soil Remediation, December 2009

Appendix C

Oak Ridge Institute for Science and Education
Independent Verifìcation Survey Report
For the Former HWMF Perimeter Soils



.:t i.
::. i'

- 
- ... t.. .:

OAI( ËI¡ÐGË INSTITI.'TE FOR SCIENCE ANE} EÞUCATIOi\¡

i)cccml>er 1ù. 2il09

\Is. -I'cn:i Iiircìtcl
L-l .S. De'partmcnt r)t- [rne r.gr,

l] r¡olih..*' c,rr Sitc O fl-rcc

53 llcll Ài-c., llr¡iltlinti -16'{

[,'pton. NY I ¡97i

SUBJECT
DOtr CON'rRÄCl" NCI. DE-AC05-0óOR23r0û
\¡E R I F I C¡\T I O N R E P O RT- I N D E P E N lJ Il i .\ T' V E R I F I C,A.T I O N*

SURVEY IìEPORT FOI{ THE FOtl$IIrlì I-IAZ,{RDûLjS \\ïASTE
Sf ANAG E h I E T.i'T FÂCI LIT'Y I) E RI \TE-I' E II SO I LS ¡\ RtrA,
B R O O lfl-l¡\\¡ EN ÞJÀT I ONAL LA.B O R¡\-i' O lì.\'. t-j PT' O l\j. N E\Tr Y O RId
DCN: 50úl-SIl-02-U

l)r:rrr \ls. lineitcl

-ilre Oalilticlgc lnsdrut( rì)r'Sc;ìcnce lrrd Liciucltion (()lìlSlr) is ¡-ric:rsctl t<.r ¡rr:oticlc thc
circlosecl vcl-iñcetiort stir'\'(:\j rclì()rt fìrr thc l;ortlcr' l-l;rz.errlr¡ris \\j:rstc \lrrr.rrrr¡cnrcrrt lj:rcility
I)crinrctcr- St¡iis :\l'cl. l)ìc:tsc c(uìtrci nrc at 8(¡-;..iJó..t.i1 1 e ,r' li.'n lìslcs :rt S6-.1'1 l.i,S.ll slroulrl
t'<lt¡ hu'r-c arli' (lucsti(ins.

q

c:

Pìrlliis f-. \\:car-cr'
l-lell¡h l)ht'sics Pr-olccr I .c:rtlcr
Surel-Projects

tlc.\\i:i¡ f

Irnclosurc

S. Robc,¡:ts. ()lìlSl
'I. \'itllrs, ()lìlSlr
B, [--srcs. OìilSIl
I 
jìic,/.t(l(;l

lr;r¡t: S65.2-11.3791 *rnrril: pirrllis.tcavr'¡írt'l,rilri.()r-1Yoicc: 865.5i6.5-ll t



. l). (.. \ltcuvcr'

INDEPENDEI{T VERXFI C,A.TX ÛhJ
SURVEY REPÛRT FOR TI_TE

FORA'IER FIAZ¡\RÐOUS WÅS fE
À.{,{Ì*JAGE M EhiT" F,tC I LI-l'}'
F]] RTI\,,TETEIT SOILS AREA,
B R O ûKHAVEN hi,&-f I OÌrl¡\L
L.{BÛRÂT"ORY
LTPT'TN, Ntr\Y/ YORX(

. -ltlcilrite rl í,il' til.
U.S. L)c¡lrLruìcrrt of L'.rre rqr

Oak Ridge lnstitute for Science and Education

Approved for public rele¡se; further dissemjnation un!irnited.



The oak Ridgc tnsrirute for Sciencc nnd Educaúon (ORISE) is a U.s. Departrncnt o.f

Energy facili.):' focusing on scientiF¡c initiatives to research hcalth risks from occupadonal

hararãr, 
"sress 

environmcntal cleanup, respond to radiafion medical emerçncies, suPPoft

nation"i security and emcrgcncy prePîredness, and educate the next gcneration of scie¡tists

ORISU is managcd by Oa[ Ridgi r\.r".iated Universities. Established in 194ó, OR.ÀU is a

consortiurn of 9?colleges and univcrsities.
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'I'he ofiinions expressed hercin do not necessarily rcflcct the opinions of thc sponsoring
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'fhis rcport was pfepared as an accourìt of rvork sponsorcd. by th-c United Statcs

Go"urn-"nt. N"ither the United Statcs Government nor the U.S. Departmcnt of Energy,
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¡oiratclV oivnecl rights. Refcrcnce hcrcin to ân)¡ specific commetcial product, Proces_s' or
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INDEPENDENT' VER.IFI CAT'ION ST]RVEY REPOR.T
FOR. TFIE

FORMER FIAZ,{RDOUS WASTE MANAGEMENT FACILITY
PERIMETER SOILS AREA,

ER,OOKI{,{VEN NATIONA]. t.{B ORATORY,
UPTON, NEW YORK

INTR.ODUCTION AND SITE FIISTORY

The Brookhaven NationalLaborator:¡ (BNL) located in Upton, Suffolk County, Ner.v York conducts

research and development for the Department of Energ¡' (Figure A-1). BblL r.vas originallv

occupied by the U.S. Àrmy as Camp Upton during both Wodd Wars I and II. In 194'7 , the site was

transferrecl to the Âtomic Energy Commission (AEC). The,ÀEC was resolved into the Energy

Research and Development Á.dministration, and later into the Department of Energ;' (DOE)

Brookhaven Ä.rea Office (BÀO)

Research operations and processes conducted at the site har,'e produced a variety of raclioactive and

hazardous materials and wastes. On Decemb er 2! , 1,989 , BNL was included on the Comprehensive

Environmental Response, Compensation, and Liabilìty Act (CERCL,\) National Priority List @NL

1999). In NIay 1992, the DOE enterecl into an Interagency Àgteement (IÀG) with the

Environmental Protectjon Agency (E,PÄ) and New York State Department of Environmental

Conservation Q..IYSDEC) under CERCLÄ, Sectron L20 to establish the framework and schedule for

cltar¡ctenzine, assessing, and remediating the site in accotdance with CERCL,{ and the Resoulce

Conser-v-arion and Recovery Act ßCR \) requirements @,P-À 1,997). BI'IL generated the Response

Strategy Documenr that identifìed various -A.reas of Concetn (,A.OC) and grouped each ,AOC into

seven "Operable Units" (OU). OU-1 is the FormerlH,azardous Waste Management Facility

(FHWIvIF); a 12 acre controlled compound that once serwed as the central receiving facllity for

processing, lirnitecl treatment, and storage of radioactive w-astes during the late 1940s to 1997.

RCRA. hazardous wastes r,vere handled at the facility from 1.97 6 unúl it closed In 1'997 - In 2003,

remediation of the FHWNÍF began wrth the removal of several buildrng structures and operations

ateas and remediation of soils and subsurface süuclures rvas completed in 2005 (ORISE 2008a).

BNL has recently performed remediation of several localions outside of the FH\VIVIF designated as

the Pedmeter Soils Areas PSÀs) (BNL 2009a). In 2007, this atea east of Btookhaven Avenue

acÍoss from the FHWIVIF wâs surveyed by BNL and soil samples r.vere collected for Cs-137 and

TINI--Pcrimctcr Soìls ¡\¡c¿ 5062-Slì-02-0



Sr-90, and gâmma analysis. Àdditionai surveying also iclentlfìed other small discrete areas of

contaminated soil contiguous to the FHWNIF which includes small areas to the northwest and

north, eâst, and severai discrete spots just to the south beyond the former Waste Loadìng Ärea

0\T-À) aiso associated r.vith the FH\T4\fF. BNL suspects that the contamination identified in these

areas is a result of operadons associated wlth the transport and ffansfer of waste materials to the

FHWMF, spills, and runoff from contaminated soils within the FHWN{F (ORISE 2009a).

DOE-BAO is responsible for oversight of remedial actions that are conducted at the BNL. It rs the

pohcy of the DOE to perform independent (thlrd paft), verification of fina1 status surwey (FSS)

activides (DOE 2006). The purpose of inclependent verification (I\) is to con{ìrm that remedial

acd.ons have been effectrve in meeting established guidelines and that documentation accuratei)¡ and

adequately describes the fìnal site condiúons. Oak Ridge Institute for Science and Education

(ORISE) has been requested by DOE-B,{O to perform fV of the PSÄ. Through a third party,

DOE can provide a level of assurance to the stakehoiders that the as-left racLiological concentration

in the PSÀ sall be well below the approved remediation guidelines. ORISE had previously

performed IV of the larger phase of FHWN'IF remediation and the \\7LA (ORISE 2005 and 2008a).

0BJECTM

The objecuve of the verifìcation survey vr'as to obtain evidence by means of measurements and

sampLing to confirm that the fina1 radiological condiuons were less than the estabhshed telease

criteria. This objectrve was achieved via multiple verifìcation components including document

reviews to determine the accuracy and adequacy of FSS documentation

I'ROCEDUR.ES

ORISE personnel vi.sited the BNL site September 28 and 29,2009 to perform visual inspectrons and

independent measuÍements and sampling. The velifìcatron activities were conducted in accordance

wrth the project-specifìc verifìcatjon plan, the IE¡\V Surwe,v Procedures, and Quahw Progratn

N'Ianuals (ORISE, 2009a and 2008b, and ORÄU 2009). The collective site areas verifìed consisted of

several small isolated locations; the largest of which is approxrmately 2000 mr. ,tll surve)' units

(SUs) r.vere designated Class 1 due to the nature of the actir,-ities conducted in the nearby area anð

the contaminants associated wrth the process activities. ORISE defìned these units as SU 1 (the
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largest of the PS,{), SU 2 (ocated adjacent to SU 1), and Su 3 which w-as further subdivided into

survey units 3Ä through 3D (Figure,A.-2).

Rnrennrsce SYSTEM

ORISE used a global positiorung system (GPS) for documenting sun'ey area boundaries and

tracking data. The specific geographical reference system used was the State Plane Coordinate

System (SPCS) ÌrTew York Long Island Federal Information Processing Standard (FIPS) 310+. À

shape fìie for each SU b,oundary and dimension was created and then loaded into a GPS for use by

the Inclependent Verification Team (IV! for tracking survey data and identif ing measurement and

sampling locaúons. Coordinate measurements collected using the GPS r,vere accurate to r.r,rthin one

meter.

SunrecB SceNrs

High densiry scans for gâ1nmâ radiation were performed witlLrn the accessibie areas associated with

the PS¡\. Surfaces scans were perfotmed using NaI scintillation detectors coupled to ratemeters or

ratemeter-scalers with audible indicators. Detectors were coupled to GPS systems that enable real-

time gamma count rate and position data capture. Locations of elevated direct radiation, suggestìng

the presence of residual contamination, were marked and idennfied for further investigation.

Sorr Sevpr-rNc

The Visual Samplìng Plan flrSP) softr.vare r.vas used to generate random coordinates for gamma

measu(ements and soil samplìng. These measurement/sample points r.vere dorvn-loaded to the GPS

and were based upon the reference system established by the site. These predetermined random

field assessment and the resultant soil sample locations r,vere designed and genetated based on the

ranked set samplJ.ng (R.SS; approach @,PÀ 2002). À one minute static gamma count rate

measlìrement r,vas performed at 1B pte-detetmrned âssessment locations. The data r,r,"ithin a given

c)¡cle-set rvere then ranked as exhibinng either the lolvest, med.ium, or highest gâmma count. Table

B-1 provides the RSS cycle set wrth fieid assessment data and ranked set soil sample identificauon.

Surface sorl samples were also collected from judgmental locations where elevated .lirect gâmma

radlation r.vas detected. Figure -A-2 identifìes both random and judgmental locations.
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S¡Mprs Arvervsrs e¡to Dete IutBnpnBt,{TIoN

Samples and data were returned to the ORISE/IEÄV laboratory in Oak Ridge, Tennessee for

analysis and interpretation. Sample anall'sss r.vere performed in accordance wrth the ORISE

Laboratory Procedures Nlanual (ORISE 1999). Soil samples werc analyzed b1' gamma spectroscopy

for Ra-226 and Cs-1.37 . The spectra were reviewed for other identifìable photopeaks. Sr-90 was

quantifìed by radiochemrcal separation and counting on a lor.v background proportional counter.

Soil sample results were reported in units of picocuries per gram 6ci/g)

APPLICAtsLE SITE GUIDELIhIES

The radrological contaminants of concern and the soil cleanup ievels are shor,vn in Table 1 and have

been previously idenufied in the OU I ROD (BNL 2009a). This Field Sampling Plan (trSP) relies on

the previousiy developed cleanup goals and derived concentration guideline levels (DCGL), due to

the prorimity of the PSÄ to the FH\lTviF. Since multiple contaminants ar-e present, application of

the unitv rule is involved requiring calculation of the sum-of-ratios (SORs) in accordance r,vith the

following equation:

Conc. pn-r26 Conc.r.,_r^, , Conc.r,.-ro .,r-:l
DCGLpn_,,6 DCGLc,_r3| DCGLs,_eo

FINDII{GS AND RESULTS

The results for each vetifìcation component at the PSÀ are discussed below

+

4

:J

15

5

oU I RoD (pci/g)Radionuclide

LS-IJ/
Sr-90

Ra-226

llNL-Perimclcr Soils i\rct 5062-Stì-02-0



Sunpacs Sc¡.Ns

The gamma scan pattern and count rates âre provided in Figures -4.-3 to ,å.-6. Scan densiq,'varied in

the surve¡, units tvpicall,v between 50 percent to uprvards of 75 percent or greater of accessible areas,

with the exception of SIJ 3D. Due to the low l1,rng bmsh and the fact that ORiSE r,vas aware that

additional work .,vouid be required, scanning r.vas scaled back to just those locations that were

remediared for this scope of work. This was not unexpected as BNL had also identified addrtional

âreas to be remediated dunng future activities. -A.cidrtìonally, Figure,À-3 (SU 1) does not illustrate

the complete scân results for this survey unit as a portion of the positron-cortelated gamma dara r'vas

not captured by the recordrng instrument. Per ORISE procedure, the surveyor determines r.vhether

there is elevated garffna radration present in real time based on the audio output of the detector.

,\mbient background garnma radiation levels ranged from about 1,300 to 3,800 cpm and avetaged

just slightly greater than 2,300 cpm. Gammâ scan count rates wrthin the PSA survey units generail;'

ranged from 2,300 to âpproxlmately 7,500 counts per minute (.p*) Gamma sufface scans

identifìed several locations of radioactivity greater than two times the localized ambient levels that

rvere marked for additronal evaluation in SUs 1.,2,3^,3C, and 3D. The highest count rate of

4g,000 cpm was found in SU 3D. The count rate frequency distriburions for gâmmâ radiation scans

are iilustrâted in Figures A-7 to Ã-12.

Sorr S¡rupr-rxc

Tr.velve surface soil sampies r.r,-ere collected from RSS iocaüons' Addrtionally' seven ludgmental

samples r.vere collected lvhere elevated direct gamma radiation was detected during surface scans

(Figure Â.-2). Judgmental soil samples collected. were 5001 to 3003 from SLI 1; 5010 and S011 from

SU 3,A.; and 5012 and S013 from SU 3C (Figure,{-2). -Although scans idenufied elevated gamma

radioactivity in SU 3D, no judgmental samples were collected because of BNLs plan to address this

soil under a different scope of rvotk.

RÂDIONIUCLIDECONCENTR-{TIONSINSOILSAMPLES

The gamma count rate data used for selecting the RSS sampie localions can be found rn Table B-1'

The mean radionucLide concentration data fot each sur-vey uni.t are summatized in Table B-2' The

data for the radionuclide concentrations in individual samples and the sum-of-ratios are provided in

Table B-3. The concenrration of Ra-226 in random samples ranged from 0.50 to 0.71 PCilg, Cs-137

5llNL-Pcriflctcr Soils,\rca
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ranged from 0.96 to 9.82 pCi/g, and Sr-90 ranged from -0.02 to 0.37 pcl/S The highest

concentration of Cs-137 Qa3 pci/g) was identified in the judgmental sample S001from SU 1. BNL

r.vas noúfìed that several samples exceeded the Cs-137 clean-up goal (ORISE 2009c).

COMPARISOI{ OF' RESULTS WITH GUIDELINES

The fìnai radionuclide concentration for the PSÄ must meet the guidance per the BNL FSP for each

indrvidual soil sample and the SOR for the average concentradon of each radionucüde of interest

must be less than one. Six soil samples erceeded the SOR of 1 due primarily to the level of Cs-137

concentration remaì.ning in the soil. Five of the six samples -,vete from judgmentai locations: 5001,

5002, 5003, S011, S012, and S013. 'fhe sixth sample, 5004 was a raudom locaû.on. Sample S00't is

just slightly over the SOR at 1.03. The SOR for each individual sample location is included in Table

B-3. Cs-137 concentrations in the random samples ranged from 0.96 to 20.9 pct/S (includes

samples 5004 to 5009 and S014 to S019). Cs-137 concentrations in judgmental samples ranged from

4.86 pCi/g to 54.3 pct/S The sur-vey unit mean concentrations for Cs-1.37 r,vere wìthin clean-up

goals excepr for SU 3C with a concentration of 39.1 pct/5. .,\Il'Ra-226 and Sr-90 concentraúon

results were well below the site clean-up goals as provided in Table 1'

ORISE, ptovided preLirninary garnma spectroscopy results for Cs-137 to BNL indentif ing those

locarions thar exceeded the site clean-up goal of 23 pCi/g (ORISE 2009c). BNL immedrately

remediated each of the fi.ve sample locations which exceeded the Cs-137 cieanup goals. ,\ll the areas

were between approximately 1to 5 ft2 in size. Endpoint sample results reported by BNL ât ORISE

sampie corresponding locations S001À, S002,A., S011A., S0124, and S013-À were 15'4pCi/g,

7.6pCt/g,1,1,.07pCi/g,15.ZpCi/g,and7.5pCi/g,respectfully(BI'JL2009b). Àllarebelowthe

Cs-i.37 clean-up goal. ,\.fter the compleuon of radiochemical analysis, sample 5004 rvas just slightly

greâter than the SOR. However, the SOR has not been adiusted for the conftibution from

background acu.,'rt1. Therefore, the net SOR would be less than 1.

SUMM.{RY

During the period betr.veen September 28 and29,2009, an independent verification teâm wrth the

Oak Ridge Institute for Science and Education conducted measurements and sampling of the

Perimeter Soils Åreas at the Brookhaven Nadonai Laboratory site. The PSÀs are a smail group of
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Iocaltzed contaminated areas located at the northeast end of the L2 acre Former Hazardous Waste

Management Faciliqr. The PSÀ consists of at least six distinct areas. However, the tr.vo larger

disnnct areas were defìned as SU 1 and SU 2andthe four other smaller areas were grouped as SU 3

and further subdivided A through D.

Gamma scans identified a few- small areas of elevated radì.ation in SUs 1,2,3Ã,3C, and 3D. Seven

judgmentai soil samples were collected fiom localions idenufìed during walkover scans. ORISE also

collectecl 1.2 random soil samples using the RSS methodology. Samples wete anah'zed by gamma

spectroscopy and r.vet chemrsul,-. Preliminary data identifìed fìve of the seven judgmental sampies

r.vere above the cleanup goal for Cs-1,37 . Cs-137 concentrations in soil sampies ranged from 0.96 to

54.3 pCt/g. BNL r.vas notfìed of the fìndrngs and responded b)' remediaung these iocations.

Åddrtional\,, one random sample location just slightly exceeded the SOR. Although the

concentratìon of Cs-137 in the random sample rvas below the clean-up goal, the mulUple

rad.ionucüdes of concern pushed it slightll' over the lirnit at 1'03, r'vithout adjusung for the

background contribution. The surwey units mean concentrations for Cs-131 .,vere within the clean-

up goals when considering only random sample location results'
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2-2-3 ¡:'.

1.-3-2ø

1-3-3ø

2-1.-1. ?ì,

11/)

2-I-3':i,ì

1-2-1e

1-2-2e

1-2-3e

1.-3-1ø

Ranked Set
Sampling

Cvcle-Set-Loc

1-1-1M

I-L-2w

1-1-3ffi

1300330, 254871.

1300445, 25+967

1,300428,255009

1.3003L3,25499L

1300442,254948

1.300394,255009

1300308, 254942

1,300321.,254959

1300369, 25491.2

1300367,255009

1300384, 254939

1300430, 254960

1.300363,255020

1.300+26,255007

1300403, 254973

1300305, 254928

1300430, 25+995

1300431, 25+982

LOCATION
NAD 83

SPCS hIY l-ong Island
FII'S 3104

Easting, Northing

"lìcfcr tr¡ lìigu¡e r\-2.
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s014

s01 5

s019

s01 6

s01 8

SOIL
SAMPLE

s017

H

Nf

M

H

H

L

L

L

NT

Ni

IVI

H

H

H

Sample
Selectb/ID

L=Low-
M=Medium

H=High
L

L

L

M

2133

3096

2+68

2443

2651

¿/JJ

2520

2004

1364

2747

2426

2339

2550

1,9+4

Gamma

cpfn

1,891

221,4

21,27

2520

2-3-3,:,

11).1.

aa1:

2-3-1,¡

174

1.-3-3ø

2-1,-1,:,ì:

2-I-2;t

2-I-3:::¡,

2-2-1¡

1-2-1e

1-2-2e

l-¿--") &,

1-3-1 ø

I-3-2ø

Ranked Set
Sampling

C.v:cle-Set-Loc

1-1-1ffi

1,-1-2w

1-1-3w

1300462,25446!

1300466, 254438

1.300592,25+585

1.2995+3,255583

L300467 ,254429

130045,t, 251455

1300481, 254787

1300469, 25+787

1300481, 251196

1300480, 25+81.9

1300491.,254821

1300469,254783

1300448, 254827

1300470, 254819

1300471,254809

1300485, 254799

1300497, 254806

LOCATION
NAD 83

SPCS NY Long Island
FIPS 3104

Easting" Northing

1300488, 25+821

,'Iìcfcr to ltitgurc '\-2.
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0.11 to 0.12

0.11 to 0.21

0.13 to 0.23

0.11 ro 0.16

0./ I
0.01 to 0.09

0.05

Sr-e0 (pCi/g)

-0.02 to 0.37

0.r 6

4.86 to 54.3

18.2 to 26.6

30.8 to 47.5

1.55 to 20.9

8.0/

1.01 to 2.43

1.79

0.96 to 1.51

t.t

Cs-137 (pci/g)

0.30 to 0.35

0.5/

0.52 to 0.59

0.43 to 0.54

0.51 to 0.71

0.58

0.55 to 0.67

0.61

0.50 to 0.52

Fta-226 (pai/s)

Sun'ev IJnit 3C

Mean Survey Uhit
Concentration

Judgmental Sarnples

Survey Unit 1

Surwev Urut 3,{

Random Samples

Sur-vev tinit 1

Mean Suwey Unit
Concentation'

Survey Iinit 2

Mean Survey Unit
Concentration

Surwey Unit 3D

Survey Unit

"'I'hc mem survcy unit conccfltlâtioû dr¡es tot includc judgmental samplcs-

IIN I..- Pcrimcter Soils 1\rc^ B-3 5062-Stì.,02,0



0.1.7

0.15
0.20

0.19

0.23
0.22

032',1

1.03

0.24

0.55
0.21.

0.3rt

0.48

0.99 n

1.27u

1.41"
2.14"

SORb
o llJ

1..45',r

0.63 + 0.09

0.43 + 0.09

0.54 + 0.09

0.30 + 0.08

0.35 + 0.10

0.50 + 0.07

0.52 + 0.07

0.55 + 0.06

0.67 + 0.08

0.60 + 0.08

Bra-226

0.52 + 0.14

0.59 + 0.09

0.53 + 0.08

0.54 + 0.07
0.71 + 0.09

0.57 + 0.07

0.57 + 0.07

0.56 + 0.07

0.51 + 0.08

0.L6 + 0.22

0.L6 + 0.24

0.13 + 0.26

0.1.1. + 0.21,

0.31 + 0.25

0.07 t 0.24

0.21. + 0.23
0.21. + 0.22

0.11 + 0.22

0.23 + 0.23

0.1.3 + 0.21.

0.09 + 0.21

0.01. + 0.22

Sr-90
0.12 + 0.24

0.11 + 0.28

0.1.1. + 0.24

0.2+ + 0.25

-0.02 + 0.23

0.i0 + 0.23

2.43 + 0.20

1.BB + 0.19

18.2 + 1.6

26.6 + 2.5

30.8 + 2.8

41.5 + 4.3

1.51 + 0.i3
0.96 + 0.11

1.79 + 0.18

1..07 + 0.12

R.adionuclide Concentration (pCi/e)
Cs-137

54.3 + 1.7.

30.5 + 2.8

4.86 + 0.65

20.9 + 1.9

2.31+ 0.22

9.82 + 0.92

1.55 + 0.13

5.10 + 0.47

8.40 t 0.60

s01 8

s01 9

s009

s010
s01 1

s012
s013
s014
s01 5

s01 6

s01 7

Sample
ID/Location"

s001

s002
s003
s004
s005
s006
s007

s008

.lìcfcr to liìgurc ,\-2.
t Sum of thc rados.
cUnccttaintics âïc :tt thc 9570 confidcncc lcvel bascd ofl totâl P{oPâgâtcd unccrtaindcs.
dI<lcnttfics judgncntal sampìc krcation.
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,AT'T'ENÐIX C

MAJOR. INSTR UMENTATT Or{

The display of a specifìc product is not to be construed as an endorsement of the product or its
manufacturer by the author or her employer.

Sc¡NNiNc I NstnunrBruT'/DETECToR CoMEINATToNS

Ludlum NaI Scintillation Detector Model SP,A.-3, Crystal: 2 inch x 2 inch
(I-udlum N'Ieasurements, Inc., Sweetwater, T$
Coupled to
Ludlum Ratemeter-S caler Nl'odel 2221

Coupled to
Trimble GeoXH Receiver and Data Logger (Ttimble Navigauon Lìmrted, Sunnl'vale, C,\)

Fluke NaI Scintillation Detector lvlodel489-55, Crystal: 3.2 ctn x 3.8 cm

(Fluke, Cleveland, OH)
Coupled to
Ludlum Ratemeter-S caler lN/.odel 2221

Coupled to
Trimble GeoXH Receiver andData Logger (Trimble lrlavigation Lirnited, Sunny-vaie, C-À)

I-ABoR¡.TOR.Y AN,\LYTICAL TNSTRUMENTATION

High Purity Extended Range Intrinsic Detector
CÄNBERR \/Tennelec Model No: ER\rDS30-251,95

(Canberra, Meriden, CT)
Used in conjunction with:
Lead Shield Model G-l1
Q'duclear Lead, Oak Rrdge, TN) and

N{uluchannel Anal}'zer
D EC,A. LPFLÀ \\'orkstation
(Canberra, N'Ieriden, CT)

High Puritv Extended Range Intrinsic Detector
lVlodel N o. GN'X-45200-5
(ÀN{ETEK/ORTEC, Oak Ridge, TN)
used in conjunction r.r,rth:

Lead Shield ìvlodel SPG-16-KB
(lJuclear Data)
Nfuluchannel Ànalyzer
DEC ÀLPFIÀ \\'orkstadon
(Canberra, Nferiden, CT)

BNl, Wastc Loadiog 
'\rca

c-1 50ó2-SÌì-02-0



L¡¡on¡tony A¡¡¡rwrc¡r INstnuuBNTATroN (coNr.)

High-Pulity Germanium Detector
Nfodel GlvD(-30-P4,300/o F.ff .
(ANIETEK/ORTEC, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-16
(Gamma Products, Palos Hilis,IL) and

Ìvluitichannel Ànalyz er

DEC,A.LPH,{ Workstauon
(Canberra, NIeriden, CT)

I-ow background alpha/beta counting system
Canberra/Tennelec LB 5 1 00W
(Canberra, Inc., lvleriden, CÐ

llNl, Wastc l,oading ;\rca c-2 50ó2-S1ì-02-0



APIJENDIX D

SURI/EY AND ANIATYTICAI- I'ROCEDUR.ES
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APPENDTX D

SURVEY AND ANALVTICAL PROCEDURES

Fno¡ncr FIBe¡,tn eNo S¡.r'etv

The surwey and sampling procedures u/ere evaluated to ensuïe that any hazards ínherent to the

procedures themselves were addressed in current job hazard anall'ses flFIr\Ð ,L1l sur-vey and

laboratory activiúes were conducted in accordance wlth ORISE health and safety and radiation

protecti.on procedures.

Pre-sur-v-ev actrvities included an overview of potential health and safeq' issues. Represeutatlves with

the Brookhaven National Laboratorv provided site-specifìc safety ar.vareness training for each

indn'idual ORISE survey effort. In-process and verification suwel's were performed accordtng to

the ORISE generic health and safety p1an, site-specifìc integrated safeg' mânagement (ISìvÐ pre-job

hazard checklist, and safety procedures discussed during the on-site training.

QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

followrng ORÀU and ORISE documents:

' Suwey Procedutes N'Ianual

' Laboratory Procedures Manual

. Quality Program Nlanual

The procedures contained in these manuals w-ere developed to meet the requirements of

10 CFR 830 Subpart A, pualit1 Assurance Requirenzents, Department of Energy Order 41'+.tC paalì4t

,Asst,rance, and the U.S. ì.luclear Regulatory Commission Qualiry Assarance Manualfor rhe Offce of

Nuc/earNIateÈal Safetl and Safegaards and contain measures to âssess processes during theit

performance.

Quality control procedures include:

Il¡-1, W¿stc Loading r\rca D-1 50(r2'S1ì-02-0



Daily instrument background and check-source measurements to confìrm that equipment

operation is wrthin acceptable statistical fluctuations.

Participauon in N'L{PEP, NRIP, and ITP Laboratory Quality Assurance Programs

Training and certifìcation of all indir,ìduals perforrning procedures

Periodic internal and external audits

C¡rrnnerroru

Calibration of all fìe1d and iaboratory instrumentation r.vas based on standards/sources, traceable to

the National Instirute of Standards and Technology (NIS!, rvhen such standards/soutces r.vere

available. In cases where thel' r¡-s1s not available, standards of an industrn-recognized organizauon

w-ere used.

Sunvnv Pnocplunss

Surface Scans

Scans for elevated ganma radiation were pefformed by passing the detector slolvly over the surface.

The distance betw-een the detector and surface r.vas maintained at a nominal of about 1 to 5 cm. NaI

scinullation detectors were coupied to GPS units that enabled real-úme recording of position in one-

second inter-vâls. Idenrification of elevated radiation levels was based on increases in the audrble

signal from the instmment. Positioning data fìles wete downloaded from field data loggers for

plotting using commerciaþ avallable software

hare

26r

The scan minimum detectable concentrations (r\IDCs) for the NaI scinuliation detector for the

contaminants of concern in surface soiL r,vere obtained drectly from NUREG-1507 when available

or esdmared using the calculationai approach described in NUREG-15071. -A' tipical NaI 2 rnch bv

2 tnch detector MDC for Cs-137 is 6.4 pCi/g. Än audrble increase in the acuúty rate was

rNUlìLiG-1507- lVlinimum I)ctcctabic Conccn¡ralions With'lypìcal lìedi.rti.rn Srtn'q lûstrumcrrts for Vaious Contminanls and Iricìd Conditbns'

U.S. Nuclcar Rcqulato¡:' Commission. Wasìrington, lX,;Junc 1998.

t
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investigated by ORISE. It is standard procedure for the ORISE staff to pause and investigate any

locations r,vhere g :mrna radiation is distinguishable from background levels.

Soil Sampling

Äpproúmately 0.5 to 1 kg of soil was collected at each sample iocation. Collected samples were

placed in plastic bags, sealed, and labeled in accordance with ORISE survey procedures.

R¡¡rolocrcAr- A-nIALYSIS

Dntpctror.{ Lm¡r'rs

Detection limits, referred to as N[DC, were based on 3 plus 4.65 times the standard deviation of the

background count [3 + (4.65 (BKG)1/)]. Because of variations in bacþround 1evels, measurement

efficiencies, and contributrons from other radionuclides in samples, the detection limits differ from

sample to sample and instrr-rment to instrument.

Strontium Anal)¡sis

Soil samples were dissolved by a combination of potassium hydrogen fluoride and pyrosulfate

fusions. The fusion cake was dissolved and strontium was coprecipitated on lead sulfate. The

strontium was sepârâted from residual calcium and lead by reprecipitating strontìum sulfate from

EDT,{ at a pH of 4.0. Strontium was separated from barium by complexing the strontium in

DTPI{ w-hile precipitaung barium as barium chromate. The strontium was ultrmately converted to

str-ontium carbonate and counted on a ior,v-background gas proportional counter. The qpical MDC

of the procedure is 0.4 pCi/g for a one hour count time-

Gamrna Spectroscopl¡

Samples of soìl were dried, mixed, crushed, anðf or homogenized as necessarl, and a portion sealed

in a O.S-hter ìvlarinellt beaker or other appropriate container. The quantity placed in the beaker was

chosen to reproduce the calibrated counting geomeüT. Net material weights r.vere determined and

the samples counted using intrinsic germanium detectors coupled to a pulse height analvzet system.

Background and Compton stripping, peak search, peak identifìcation, and concentration calculations

r.vere performecl using the computer capabihties inherent in the analyzer system. Àll total absorption

peaks (TÀP) associated r.vith the tadionuclides of concern wete reviewed for consistencv of acuvity.

llNL Wastc J,oadius À¡ea D-3 5062-Slì-02-0



Total absorption peaks used for determining the actìvities of radionucLides of concern and the

tvpical associated NIDCs for a one-hour count time r,vere:

Spectra r.vete also revier.ved for other identifìable T,A.Ps

uncertainties

The uncertainties associated with the analytical data presented in the tables of this report represent

the total propagated uncertainties for those clata. These uncertainties were calculated based on both

the gross sample count levels and the associated background count level.

0.0s
0.08

0.662

0.351

Cs-1.37

Ra-226 (from Pb-214)

llNL Wastc Loading '\rca
D-4 5062-Slt-02-t)



Completion Report - HFBR Waste Loading Area Soil Remediation, December 2009

Appendix Ð

Former HWMF Ferimeten Area Waste VerifÏcation R.esults
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PO. #
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-. . ....,SampllngContraitor.Anãlysls Reqùèst€d Bi

Signaturê
,-gCIÐSiÊnature I

PrincPrlñt7tb?4Pi¡*\

J Rêcelved By/DacelTimoI Kecr ¿ Received By/Dare/T¡me
Signature

tic.lu
Pr¡nrVPrint Printi.LL
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Q Other (
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QArchive For

Contracror Lab
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ET Laboratories LLC SAMPLE RECEIPT & REVIEW FORM

20Ò2
217 D-J

Received:
rna¡ked "radioactive", contacton samples not

of fi¡¡ther
>xZarca

Radìation

Counts Observed*: c

UN#Class

oz
rt)q)

Radioactive II or III RSO?

PCBs?marked

as a DOT llazardous?

identifred as Soil?

By:

Suspected llazard Information

marked as radioactive?

CXient:

ID's affected:

ID's affected:

affecæd:ID's a¡d containers

Volariles labomtory)deliver toyes, immediatelY

æd tests affected:

ID's and cont¿iners affecred:

and observed PII:affectedSample iD's, containers

Preservalion added, l¡t+h

seals broken darnged container leaking container other (describe)
Circle

Circle APPlicable:

darnaged container leaking conainer otirer (describe)
seals broken

PreserY¿tion Method:

blue ice drY ice none other (describe)

u
ice bags

-

Comments/Qualifiers (Required for Non-Conforming ltem)

x

ozz

v

X

x

.[

{

T

x

X

ø
(l¿

COC formis Properly signed in

relinquished/received sections?

of containers received rnaæh

indicaæd on COC?

ID's on COC rnarch ID's on

bonles?
& ûme on COC match date & time

Samples received within holdirng time?

Are Encol-e containers Present?

Samples requiring chemical

atproper PH?

< 6mmbubble)?
vials free of headsPace (defined

Sample containers intact and sealed?

Samples requiring cold preservation

wirhin0<6deg.C?

shipment?
of custody documents included

Shþing containers received intact and

?

?8oo s3çt ?2?Ô-2e
lbao Saqt 72ot-re

comments: FZø gX # 3

L2

11

9

1.0

I

6

7

3

4

Sample ReceiPt Criteria

1

PM (or PMA) review: Initials Date



RE: Regarding Perineter FIIWMF Samples

Subjecfi RE: Regarding Perimeter FFIWMF Samples

From: "I-ockwood, Andrew" <lockwood@ bnl. gov>

Ðate: Wed,24 Jun 2009 11:29:18 -0400

To: "LaToya Hughes" dat01423 @ gel.com>

ThaL's fine. Thanks.

Andrew Lockwood
Project Manager
Building 701, ERP
Brookhaven National Laboratory
UpÈon, NY 11973-5000
Cell: (516) 315-9238

-----Original Message- - - - -
From: LaToya Hughes lmailto:1at01423G9e1 -com]
Sent: Vüednesday, Jvne 24, 2009 10:1"4 Al'(
To: Lock$/ood, Andrew
Cc: team.skradski
Subject: Regarding Perimeter FIMMF Sanples

Good morning Mr. Lockwood,

Due to Èhe delay with adding the correct tsests for the analysis of your
iamptes, ttre lat is asking if a possible due daue of July 2nd would be
an äccepta¡le date; with the complete package to follow a week Iater"

Please let us know if this is acceptable'

Thank you in advance,
LaToya Hughes

LaToya D. Hughes
Proj ect Manager Assistant
General Engineering Laboratories,
2040 Savage Road
Clrarleston, SC (USA) 29407
DirecÈ: 843.769 "7376 x4707
Main: 843.556.8171
Fax: 843.'1 66.:..L78
E-mail : LaToYa.Hugrhes@gel -com
Vteb: www. g;el - com

Ltc

CoNFIDE\ÏIIALITY NOTÏCE: This e-mail and any files transmitted with it are the
property of The eii Croup, Inc. and its aflíliaÈes. All rights, including wiLhout
limitation "opvright, 

åtä't.t"tred' The proprietary, information contai-ned in this
e-mail messaçle, and any files transmitteä titft it, is intended for the use of the

recipient(s) named aboi¡e. If the reader of this e-nail is noÈ the intended recipient'
you are hereby toJifi"¿ that you have receiwed tt¡is e-mail in error a¡rd that any

revie$/, distributi;;-.; copyiigf of this e-mail or arry files transmitted with it is
stricLly prohibiEed. If yoJhaùe received this e-nai1 in error' please notify the

sender inmediately and deLete the original message and any files Èransmitted" The

unauthorized use åt tfrit e-mail "t-ã"V-iiies 
traãsmitted;ith it is prohibited and

Ji=.f"i*"a by The GEI, Group, Inc' and its affiliates'

iofl
6124120æ 12:15 PM



[Fwd: FTIWMFFA]

From:
To:

E-mai1
Web:

Lockwood,
<jhc@ge1 . com>

Andrew <lockwood@bnl . gov>

Subjeck [Fwd: FTIWMF PA]
From: Jake Crook <jhc@gel.com>

Date: Wed, 24 Jun 2009 08:33:48 -0400

To: LaToya Nonnan <lat0l423 @gel.com>

Original Message
SubjecE: FHWMF PA
Date: Wed, 24 Jun 2009 07:03:13 -0400

ilake,

Sorry for the confusion, I an back in the office today and have t'he COC here. We

only-need T€LP for mercury and 1ead, as well as TAL metals. 7 day TAT is not
critical. Just send me a¡-e-mai1 confirming receipt of this and when you think !ùe cart
get the data. Thanks-

.Andrew Locl:r¡¡ood

Project Managier

Building 701-, ERP

Brookhaven National LaboratorY

Upton, NY 11973-5000
ce11: (516) 315-9238

,Jake Crook
Project Manager
GEL LaboraÈories, LLC
2040 Savage Road
Clrarleston, SC (USA) 29407
Direct : 843 .7 69 .7390
Main: 843 .556 ' 8171-
Fax: 843 -766 -]-L78

jhc@gel.com
www. ge1 . com

lofl
6lUl2W 9:02 AM



GEL LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel.com

Certificate of Anal]¡sis

Company

Address :

Brookhaven National Laboratory

Building 51

Upton, New York 11973--5000

Contact:

Project:

Mr. John Burke

Penimeter FHWMF'

Report Date: Júy 7,2009

Proìect: BRKL00309
Client ID: BRKL005
COC: 21214
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Client Sarnple ID
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moishrre:

Fararneter Qualifier R.esult

Electrode .dnalysis Federal

Sl4r9045C pH Federal "As Received"

pH at Temp 21.7C H 5.41

Flow Injection Analysis Federal

SW 7.3-3 Reactivi4t, Releosable "Dry tríteight Corrected"

Reactive Releasable Cyanide < 250000

Hazardous Waste Federal

ASTM_D5057 Bulk Density Soil "As Received"

Density 1.71

212',74-001
232t'72001
Solid
09-JUN-09 10:00
20-JLrN-09 09:30
Client
36.9%

0.0 i 0 0.100 SU

250000 ug/kg

0.010 0.100 glmL

0.00067 0.002 mg/L

0.025 0.100 mglL

DF AnalystDate Time Batch Method

I RXG2 06124109 1423 8'79196 i

I AXC2 06129109 1204 878896 2

l NXM 06123109 1330 879400
1

1 JXLI 06126t09 0949 880001 4

1 FISC 06t2s109 15ss 819982 5

06126109 0214 8792'7'7 6HSC

DL R.L

31.1

1.56

2.33
0.'7'78

0.178
0.718

15.6
0.178
0.'7'78

1.56
1 5.6
1.s6
46.7
1.56

0.778
¿).J

2.33
0.778

L3.)
3.1 1

Units

rng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg.&c
mg/kg
mg/kg
mgikg
mg/kg
mC/kg
mg/kg
mg/kg
mg/kg
mg/kg
mVkg
mg/kg
mC/kC
mg/kg

Nlercury .A,nalysis-CVAA

TCLP Hg in Soli¿{ "As Recei,-ed"

Mercury U ND
Metals Analysis-ICP

TCLP rcP Metals for Solicl "As Received"

Lead U ND

30505/6010 Lead Fe¿leral "Dt1t Weight Corrected"

Aluminum 10200

Antimony J 0.485

Arsenic 2.80

Barium 28.2

Beryllium J 0.360

Cadmium U ND
Calcium 893

Chromium 8.91

Cobalt 1.60

Copper 12.0

Iron 7340
Lead 42.7

Magnesium 717

IVlanganese 1 13

Nickel 6.16

Potassium 241

Selenium 5.48

Silver J 0.42'7

Sodium 3l .'7

Thallinm J 1.49

10.6
0.482
0.'778
0.156
0.1 s6
0.156
4.67

0.156
0.31 I
0.461

3.89
0.389

13.2
0.31 1

0.1 56
1.78

0.'178
0.1 56

7.00
0.778



GEL LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certifïcate of Anal)'sis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory

Building 51

Upton, New York 1 1973-5000

Mr. John Burke

Perimeter F'HWMF

Report Date: July 7, 2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch Method

YS1 06125109 1332 819410 7

txM 06125109 1351 8'79634 9

JXM 06125109 13s1 8't9634 10

Ty'T| 06t2s109 1s06 880225 11

Client Sample ID:
Sample ID:

21214-001
232t7200r

Proiect:
Client ID:

Metals Analysis-ICF

30505/6010 Lead Federal "Dry Vr'eight Corrected"

Vanadium 19.9

Zinc 27.8

Semi-Volatiles-PCB Federal

B082/3550B PCB soil-Fed "Dry l'Veighr Corrected"

Aroclor-10i6 U ND
Aroclor-1221 U ND
Aroclor-1232 U ND
Ãroclor-1242 U ND
Aroclor-1248 U ND
Aroclor-1254 U ND
Aroclor-i260 U ND
Semi-Volatiles-Pesticide Federal

B0BIA/35508 Pesticide SoiI Federal "Dry lileight Corrected"

4,4'_DDD U ND
Aldrin U ND
Chlordane (tech.) U ND
Dieldrin U ND
Endosulfan I U ND
Endosulfan II U ND
Endrin U ND
Encirin aldehyde U ND
Endrin ketone U ND
Heptachlor U ND
Heptachlor epoxicie U ND
Methoxychlor U ND
Toxaphene U ND
alpha-BHC U ND
beta-BHC U ND
dEIIA_BHC U ND
gamma-BHC (Lindane) U ND
4,4'-DDE 11.6

4,4'-DDT 5.88

Endosulfan sulfate J 0.886

Titration Analysis Federal

Reactive Sutfide SWB46 Chapter 7.3.4 "Dry !ileight Corrected"

Reactive Releasable Sulhde < 500

Farameter Qualifier Result

pgrfoçm9{

DL

0.1 s6
0.31 1

1.'.l6

1.'76

r.'76
1.'t 6

L',16

1.76
1.'76

R.L

0.7'78
1.s6

5.28
5.28
5.28
5.28
5.28
s.28
5.28

Units

mg/kg
mg/kg

ugn(g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

0.52'7

0.264
2.64

0.527
0.264
0.52'7

0.52'7

0.527
0.52'7

0.264
0.264

2.64

0.264
0.264
0.264
0.264
0.527
0.527
0.521

2.11

1.0s

\3.2
2.11

1.05

2.11
2.11

2.11
2.rl
1.05

i.05
10.5

52.7
1.0s
1.05

1.05

1.05

2.1r
2.11
2.11

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug,kg
u-e/kg

ug/kg
ug/kg
ug/kg
ug/kg

500 mg/kg

The follow'ing Methods were
Method Description Analyst Date Time Prep Eatch

sw846 13 1 I SW846 1311 TCLP Leaching RXD2 06t23t09 1600 8'79420



GEt LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Anal]'sis

Company

Address :

Contact

Project:

Fararneter

sw846 13 1 r

sv/846 30104

sw846 30508

sw846 35508

sw846 3s508

SW846 7.3.3 Prep

SW846 74704 Prep

The following
Method

Surrogate/Tracer recoYery Test

4cmx

Decachlorobiphenyl

4cmx

Decachlorobiphenyl

Brookhaven National Laboratory

Building 5i
Upton, New York 1 1973-5000

Mr. John Burke

Perimeter FHWMF

Client Sample ID:
Sampie ID:

Qualifier Result

SW846 13 i 1 TCLP Leaching -FEDERAL
ICP-TRACE TCLP by SW846 30104

846 3O5OBS PREP

35508 PCB Prep Soil FED

35508 Pesticide/PCB Prep Soil

SW 7.3.3 Reactivity, Releasable Cyanide-

EPA 74704 Mercury Prep TCLP Liquid

Methods were pqrflgled
Description

sw846 904sC/9045D

sw846 7.3.3

ASTM D 5057

sw846 74704

sw846 3010/60108

sw846 30508/60108

sv/846 8082

sw846 8082

sw846 80814

sw846 8081A

SW846 Chpt. 1.3.4-TIT

2'72'74-001
232t72001

DL

8082/35508 PCB soil-Fed "Dry Weight
Corrected"

8082/35508 PCB soil-Fed "Dry Weight
Corrected"

B08iA/35508 Pesticide Soil Federal "Dry
Weight Conected"

80814/35508 Pesticide Soil Federal "Dry
Weight Corrected"

Project:
Client ID:

Report Date: July 1,2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch MethodRL Units

06t23109

06124/09

06t24t09

06123/09

06123t09

06/26/09

06t2s109

Analyst Cornments

RXD2

FGA

AXG2

NXP2

NXP2

AXS5

TXB3

1 600

1 630

0820

1 600

i 600

0903

1345

8'79420

87998 1

8'792'76

879469

819633

878894

880000

1

2

3

4

5

6

1

8

9

10

1l

Result [*i11! R.ecgvgrYo/o

10.6 46.5

Acceptable Limits

(34%-10s%)

(J3%-115%)

(34%-10s%)

(3t%-115%)

4.91 ug,&g

6.04 ug/kg

38.7 uglkg

35.9 ug,&g

10.6

52.7

52.1

5'7.2

'73.4

68.1



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel.com

CertifÏcate of Anal]'sis

Company

Add¡ess :

Brookhaven National Laboratory

Building 51

Upton, New York 11973-5000

Contact:

Project:

Mr. John Burke

Peri¡neter FHWMF

Report Date: July 7,2009

Proiect: BRKL00309
Client ID: BRKL005
COC: 272'/4
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Parameter Qualifier Result

Electrode .A,nalysis F ederal

SW9045C pH Federal "As Receîved"

pH at Temp 21.6C FI 5.1 1

Flow Injection Analysis Federal

SW 7.3.3 Reactivi4t, Releasable "Dty Weight Cr.trrected"

Reactive Releasable Cyanide < 250000

Hazardous Waste Federal

ASTM_D5057 Bullt Densi4t Soil "As Received"

Density 1.96

2'12'74-002
232t72002
Solid
09-JIIN-09 10:05
20-JIIN-09 09:30
Client
2r.6%

0.010 0.100 g/ml-

0.00067 0.002 mg/L

0.025 0.100 mg/L

DF AnalystDate Time Batch Method

1 RXG2 06t24t09 1426 819196 1

1 AXC2 06129/09 1206 878896 2

1 NXM 06123109 1341 819400 3

1

I JXLI 06126109 0957 880001 4

DL R.L Units

0.010 0.100 SU

250000 ug/kg

Mercury Analysis-CVAA

TCLP Hg in Solicl "As Received"

Mercury U ND
Metals Analysis-trCP

TCLP ICP Metols lor Sc,Ìicl "As Rcceived"

Lead U ND
30505/6010 Lead Fe¿leral "Dry Weight Con"ected"

Aluminum 11800

Antimony U ND
Arsenic J 1.53

Ba¡ium I1 .4

Beryllium J 0.262

Cadmium U ND
Calcium 6l .6
Chromium 1 1 .1

Cobalt 2.09

Copper 3.80

Iron 1790
Lead 7.80

Magnesium 939
Manganese 36.1

Nickel 5.23

Potassium 158

Seleniurn 4.62
Silver J 0.333

Sodium 29.7

Thallium J 1.85

HSC

HSC

0612s109 1610 8'79982 s

06t?.6t09 0249 8192'7'7 68.38
0.382
0.61 6

0.123
0.t23
0.r23

3.'70
0.123
0.246
0.3'/0

3.08
0.308

10.5

0.246
0.t23

6.16
0.616
0.123

5.54
0.616

24.6
1.23

1.85

0.616
0.61 6

0.616
12.3

0.616
0.61 6

1.23

12.3

r.23
3'7.0

1.23

0.616
18.5

r.85
0.61 6

18.s
2.46

mg/kg
mg/kg
mg/kg
mVkg
mg/kg
mYkg
mg/kg
mg/kg
mC/kg
mg/kg
mVkg
mdkg
mdkg
mg/kg
mC/kC
mg/kg
mg/kg
mg/kg
mdkg
mC/kg



GEL I.ABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

CertifÏcate of Anal]'sis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory

Building 51

Upton, New York I 1973-5000

Mr. John Burke

Perimeter FHWMF

Client Sarnple ID
Sample ID:

Parameter Qualifier Result

Ilc {gllsurg- trep ryletlrsg! -y9I9 pgrlqlqeg,
Method Description

27214-002
232t'72002

Report Date: July 7. 2009

BRKLOO309
BRKLOO5

YSI 06/25t09 1403 8'794'70 '7

JXM 06/25109 1431 819634 9

TXTL 0612s109 1514 88022s 10

Tirne Prep Batch

Proiect:
Client ID:

0.123
0.246

1.42

r.42
r.42
1.42
r.42
1.42
1.42

RL

0.61 6

1.23

4.25

4.25
4.25
4.25
4.25
4.25

mg/kg
mg/kg

Units DF AnalvstDate Time Batch Method

Metals Analysis-trCP

30505/6010 Lead Federal "Dry lïreight Corrected"

Vanadium 16.8

Zìnc 10.6

Semi-Volatiles-PCB Federal

B0B2/35508 PCB soil-Fed "Dry Weight Corrected"

Aroclor-1016 U ND
Aroclor-1221 U ND
Aroclor-1232 U ND
Aroclor-1242 U ND
Aroclor-1248 U ND
Arocior-1254 U ND
Aroclor-1260 U ND
Semi-Volatiles-Pesticide Federal

8081A/35508 Pesticide Soil Federal "Dry Weight Corrected"

4,4'_DDD U ND
4,4'_DDE U ND
4,4'-DDT U ND
Aldnn U ND
Chlordane (tech.) U ND
Dieldrin U ND
Endosulfan I U ND
Enclosulfan II U ND
Endosulfan sulfate U ND
Endrin U ND
Endrin aldehyde U ND
Enclrin ketone U ND
Heptachlor U ND
Heptachlor epoxide U ND
Methoxychlor U ND
Toxaphene U ND
alpha-BHC U ND
beta-BHC U ND
delta-BHC U ND
gamma-BHC (Lindane) U ND
Titration Analysis Federal

Reactive Su(icle 5W846 Chapter 7.3.4 "Dry Weight Corrected"

Reactive Releasable Sulfide < 500

0.425
0.425
0.425
0.212

2.12
0.425
0.212
0.425
0.425
0.425
0.425
0.425
0.212
0.212

2.12
'7.01

0.212
0.212
0.2t2
0.2r2

1.70
1.70

r.'70
0.849

10.6
1.70

0.849
r.'70
1.70
1.70
1.70

1.70
0.849
0.849

8.49
42.5

0.849
0.849
0.849
0.849

ug/kg
ug,4(g

ug/kg
ug,4<g

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugikg
ug,&g
ug/kg
ug,&g
ug/kg
ugikg
ug/kg
ug/kg
ug/kg
ugikg
ug/kg

500 mC/k-q

Analyst

R.Xó'

Date

sw846 1311 SW846 1311 TCLP Leaching 06t23t09 1600 879420



GEL LABORATORIES LtG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel.com

Certificate of Anal)¡sis

Parameter

sw846 1311

sw846 3010A

sw846 30s08

sw846 35508

sw846 3550B

SW846 7.3.3 Prep

SW846 74704 Prep

The
Method

Sunrogate/Tracer recovery Test

4cmx

Decachlorobiphenyl

4cmx

Decachlorobiphenyl

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973-5000

Mr. John Burke

Ferimeter FHWNIF'

Client Sarnple ID:
Sample ID:

Qualifier Result

SW846 1311 TCLP Leaching -FEDERAL
ICP-TRACE TCLP by Sw846 30104

846 3O5OBS PREP

35508 PCB Prep Soii FED

35508 Pesticide/PCB Prep Soil

SV/ 7.3.3 Reactivity, Releasable Cyanide-

EPA'74'70A Mercury Prep TCLP Liquid

were
Description

sw846 904sCl9045D

sw846 7.3.3

ASTM D 5057

sv/846 7470A

sw846 3010/60108

sw846 30508/60108

sw846 8082

sw846 8082

sw846 8081A

SW846 Chpt. '7.3.4-TIT

Company

Address :

Contact

Project:

27214-002
232172002

Report Date: July 7,2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch MethodDL RL

Proiect:
Client ID

Units

06123109

06/24t09

06124109

06/23/09

06t23t09

06/26/09

06/25/09

Analyst Comments

8'79420

87998 I

879276

819469

819633

878894

8Sb000

RecoveryTo AccePtable l-imits

RXD2

FGA

AXG2

NXP2

NXP2

AXS5

TXB3

1600

1 630

0820

1 600

r 600

0903

t345

1

2

3

4

5

6

7

8

9

10

8082/3550B PCB soil-Fed "Dry Weight
Co¡rected"

8082/35508 PCB soil-Fed "Dry Weight
Conected"

8081A/35508 Pesticide Soil Federal "Dry
Weight Conected"

8081A/3550B Pesticide Soil Federal "Dry
Weight Conected"

Result Nominal

8.s 1

8.51

42.5

Á1 <

3.87 ug/kg

3.34 ug/kg

32.9 ug/kg

29.2 ugkg

45.5

39.3

11 .4

68.'7

(34%-10s%)

(33%-11s%)

(34%-10s%)

(33%-r15%)



GEL LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-817'1 - wvwv.gel.com

Certificate of Analysis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory

Building 51

Upton, New York 1 1973-5000

Mr. John Burke

Perimeter FHWMF

Report Date: July 7, 2009

Proiect: BRKL00309
Client ID: BRKL005
COC: 21214
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Client Sample ID:
Sampie ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Farameter Qualifier R.esult

Electrode Analysis Federal

SW9045C pH Federal "As Received"

pH at Temp 2i.5C H 5.53

Flow Injection AnalYsis Federal

SW 7.3.i Reactivity, Releasable "Dry lVeight Cotectetl"

Reactive Releasable Cyanide < 250000

Flazardous Waste Federal

ASTM_\5057 Bulk Density Soil "As Received"

Density 1.91

21274-003
232172003
Solid
09-JLD{-09 10:10
20-JUN-09 09:30
Client
18.3%

0.01 0 0. 100 g/ml-

0.00067 0.002 mdL

0.025 0.100 mg/L

DF dnalystDate Time Eatch Method

I RXG2 0612409 1428 879196 1

r AXC2 06129t09 1207 878896 2

1 NXM 06123109 1345 8'79400
1

1 JXLI 06126109 09s8 880001 4

HSC 0612s109 1614 8'79982 5

HSC 06126109 0256 8'79211 6

DL RL Units

SU0.010 0.100

250000 ug/kg

Nlercuny Analysis-CVA.A

TCLP Hg in Solìd "As Receited"

Mercury U ND
Metals Analysis-ICF

TCLP ICP Metals./or Solitl "As Received"

I-ead U ND

30505/60 1 0 Lead Federol "Dy Weight Corrected"

Aluminum 9900

Antimony U ND
Arsenic 2.05

Barium 15 1

Beryllium J 0.308

Cadmium U ND
Calcium 129

Chromium 10.5

Cobalt 2.55

Copper 4.86

Iron 10600

Lead 5.50

Magnesium I 150

lvf anganese 94.3

Nickel 5.'7'7

Potassium 226

Selenium '7.31

Silver J 0.323

Sodium 3'7.2

Thallium J 1.15

8.04
0.366
0.591
0.118
0.1 18

0.118
3.55

0.1 18

0.236
0.355

2.96
0.296

10.0
0.236
0.118

s.91
0.591
0.118

5.32
0.591

23.6
1.18

t.'71
0.591
0.591
0.591

1 1.8

0.s91
0.591

1.18

1 r.8
1.18

35.5
1.18

0.591
1'7.1

1.'71

0.591
1'7.7

2.36

mg/kg
mg/kg
mg/kg
mg/kg
rng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgikg
mg/kg
mC/kg
mg/kg



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analvsis

Company

Acldress :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York I 1973-5000

Mr. John Burke

Perirneter FHWMF

Client Sample ID
Sample ID:

Farameter Qualifier Result

Nietals Analysis-ICP

3 0 5 0 5/ 6 0 1 0 Le a d Federa l'! Dy Iüei ght C orr ect ed "
Vanadium 16.9

Zinc 1L2
Semi-Volatiles-FCB Federal

8082/35508 PCB soil-Fed "Dry Weight Corrected"

Aroclor-1016 U ND
Aroclor-1221 U ND
Aroclor-1232 U ND
Aroclor-1242 U ND
Aroclor-1248 P 17.8

Aroclor-1260 U ND
Aroclor-1254 13.8

Semi-Volatiles-Festicide Federal

B0BIA/35508 Pesticide Soil Federal "Dry Weight Corrected"

4,4'_DDD U ND
4,4'-DDE U ND
4,4'_DDT U ND
Aldrin U ND
Chlordane (tech.) U ND
Dieldrin U ND
Endosulfan I U ND
Endosulfan 1l U ND
Endosulfan sulfate U ND
End¡in U ND
Endrin aldehyde U ND
Endrin ketone U ND
Heptachlor U ND
Heptachlor epoxide U ND
Methoxychlor U ND
Toxaphene U ND
alpha-BHC U ND
beta-BHC U ND
delta-BHC U ND
gamma-BHC (Lindane) U ND
Titration Analysis Federal

ReacÍive Sulfide SWB46 Chtrprer 7.3.4 "D4, Weight Corrected"

Reactive Releasable Sulfide < 500

, !.!ç, Igllo:y ry g p rep Nl,eth ods_we re pedo nmed

Nlethod Description

500 mg/kg

Analyst Date

Report Date: July 7 ,2009

BRKLOO309
BRKLOO5

DF AnalystDate Tirne Batch Method

YS1 06/2s/09 1419 8't9470 7

YSl 06t25t09 1419 8-194'70 8

J){M 06/25109 1445 879634 9

TXT1 06/25109 1517 880225 10

Time Frep Batch
'aisqzo-

2'/2'74-003
232t'72003

Proiect:
Client ID

0.1 18

Q.236

1.36

1.36
1.36
1.36
1.36
1.36

1.36

Units

mg/kg
me/kC

DL RL

0.591
1.18

4.01
4.0'7

4.0'7

4.0'7

4.01
4.01
4.0'7

0.408
0.408
0.408
0.204
2.04

0.408
0.204
0.408
0.408
0.408
0.408
0.408
0.204
0.204
2.04
6.79

0.204
0.204
0.204
0.204

1.63
r.63
1.63

0.816
10.2
1.63

0.816
r.63
1.63

1.63

1.63

1.63

0.81 6

0.816
8.16
40.8

0.816
0.816
0.81 6

0 816

ug/kg
ug,4€
ug/kg
ug,/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug,4(g

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

sw846 1311 SW846 1311 TCLP Leaching RXD2 06123109 1600



GEL LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Anal)'sis

Farameter

sw846 I 31 1

sv/846 30104

sw846 30508

sw846 3s508

sw846 35508

SW846 7.3.3 Prep

SW846 74704 Prep

The
Method

Surrogate/Tracer recovery Test

4cmx

Decachlorobiplienyl

4cmx

Decachlorobiphenyl

Brookhaven National Laboratory
Building 51

Upton, New York 11973-5000

Mr. John Bu¡ke

Ferimeter FHWMF

Client Sample ID
Sample ID:

Qualifier Result

SW846 13 1 1 TCLP Leaching -FEDERAL
ICP-TRACE TCLP by SW846 30104

846 3O5OBS PREP

35508 PCB Prep Soil FED

35508 Pesticide/PCB Prep Soil

SW 7.3.3 Reactivity, Releasable Cyanide-

EPA 74704 Mercury Prep TCLP Liquid

were

Description

sw846 9045C/904sD

sw846 7.3.3

ASTM D 5057

sw846 7470A

sv/846 3010/60108

sw846 30s08/60r08

sv/846 8082

sw846 8082

sw846 8081A

SW846 Chpt. '7.3.4-TIT

Company

Address :

Contact:

Project:

27274-003
232t72003

Proiect:
Client ID

Report Date: JuIy 7,2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch Method

l 600

1 630

0820

1600

r 600

0903

1345

DL RL

RXD2

FGA

AXG2

NXP2

NXP2

AXS5

TXB3

Units

06/23t09

06t24t09

06t24/09

06123109

06t23/09

06/26/09

06t25t09

8'79420

87998 i
8792't6

819469

879633

878894

880000

I

2

3

4

5

6

7

8

9

10

Analyst Cornments

Result Nominal R.ecoveryTo Acceptable Ï-irnits

8082/35508 PCB soil-Fed "Dry Weight
Conected"

8082/35508 PCB soil-Fed "Dry Weight
Corrected"

80814/3550B Pesticide Soil Federal "Dry
Weight Corrected"

80814/35508 Pesticide Soil Federal "Dry
Weight Conected"

5.86 ug4<g

5.20 ug/kg

32.1 ug/kg

31.9 ug,{<g

8. 15

8.r5

40.8

40.8

12.0

63.8

78.6

'78.2

(34%-t05%)

(33%-11s%)

(34%-rjs%)

(33%-11s%)



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Builciing 51

Upton, Nerv York 1 1973-5000

Mr. John Burke

Ferimeter FFIWMF'

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

21274-001
232t72001
Solid
09-JllN-09 l0:00
20-JLD{-09 09:30
CIient
36,9%

Report Date: july 7, 2009

Proiect: BRKL00309
Client ID: BRKL005
COC: 21214
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Parameter

Gravirnetric Solids

"As Received"
Rad Alpha Spec Analysis

Alphaspec Ant24I Solid "Dry \ileight Corrected"

Americium-24l U 0.212

Alphaspec Ptt, Solid "Dry ll/eight Corrected"

Plutonium-238 U -0.0293

Plutonium-239/240 U 0.0587

Alphaspec Th, Solid "Dr¡t Weight Correctecl"

Thorium-228 1.25

Thorium-230 J 0.693
Tlrorium-232 1.43

Alphaspec U, Solid "Dry trlteight Corrected"

Uranitm-233/234 1.19

0.0812
0.691

+l-0.215
+l-0.419

0.900
0.900

DF AnalystDate Time Batch Nlethod

HAK 06/26109 1455 879815 2

B

HAK 06t26/09 14s5 8198r'7
D

HAK 06/26/09 1446 879818
B

YLAK 06t26t09 1944 8'19819 5

B

MXR107/02109 0602 8'79862 6

Quali{ier R.esult Uncertainty DL RL Units

pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCi/g

pCi/g
pCi/g

+l-0.234 0.333 1.00 pCi/g

+t-0.218

+/-0.165

+/-0.633

+l-0.415
+l-0.65'7

0.65 5

0.372

0.536

0.495
0.4s8

0.s12
0.259

1.00

1.00

1.00

1.00
1.00

0.900

1 0000
0.800
0.200
0.1 00
0.200

1 0000
10000
0.1 00

1 0000
0.s00
0.0'74
10000
10000
0.500
0.200

4

+t-0.669 0.639

Uranitm-Z35/236
Uranium-238
Rad Gamrna Spec A.nalysis

Gantntaspec, Ganuna, Solid (Long List) "Drv Weight Corrected"

Actinium_227 U _0.0105 +/_0.156

Actinium_229 1.0.7 +l_0.152
Arnericium_241 J_UI 0.126 +l_0.06j5
Antimony-124 U 0.0148 +/-0 0306

Antimony-l25 U -0.0145 +l-0.0433
Antimony-126 U 0.0606 +/-0.0825
Antimony-l27 U 0.824 +/-1.96
Barium-133 U 0.0128 +l-0.021
Barium_l37m J 3.29 +l_0.1.73

Barium_l46 U 0.0816 +l_0.156
Beryllium-7 DL -0.0102 +l-0.174
Bisnurlr-2o7 u 0.0239 +l-0.01'76
Bisnruth_2i i J_ul 2.29 +l-0.258
Bismuth_212 0.709 +/_0.110
Bismuth-2l4 0.j26 +/-0.0824

U
J

0.26'7

0.0717
0.106

0.0s29
0.0715

0.132
J-Jó

0.0314
0.0225

0.2'70

0.288
0.0309

0.142
0.164

0.0433

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCiig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g



GEL I.ABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wwv.get.com

Certificate of Anal)¡sis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973-5000

M¡. John Burke

Ferimeter FHWMF'

Project:
Client ID:

Report Date: July 7, 2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch Method

ID: 21214-00t
2321'72001

Farameter Qualifier Result {Jncertaintv DL

Rad Gamma Spec Analysis

Gantntaspec, Gantnta, Sotìd ¡Long List) "Dr1 Weight Corrected"
Cadmium-l09 J-UI 2.25 +l-0.439
Cadmium-l 15 U -4.98 +/-51.4
ce¡ium-139 u -0.006 -, /-0.01 14

cerium-l4l u -0.00591 +/-0.0388
Cerium-l43 UI 12200 +l-4500
cerium-144 u 0.0262 +/-0.0904
Cesium-134 J-Ul 0.0708 +/-0.0243
Cesium-l35 U 0.0479 +/-0.0'714
Cesium-136 U 0.0311 +/-0.0544

RL Units

Cesium-137
Chromium-S1
Cobalt-56
Cobalt-57
Cobalt-58
Cobalt-60
Europium- 152

Europium- 154

Europium-155
Gadolinium-153
Iodine- 1 26
Iodine* i 3 I

Iodine-133
Iodine-135
Iridium- 192

Iron-59
Lanthanum-140
Lead-2|0
Lead-2 I 1

Lead-212
Lead-2l4
Manganese-54
Mercury-203
Molybdenum-99
Neodymium-147
Nephrnium-239
Niobium-94
Niobium-95
Potassium-40
Praseodymium- 144

Promethium-144
Promethium-146
Prornethium-149

+l-0.\84
+/-0.192

+/-0.0141
-/-0.00995
+/-0.0141
+/-0.0 i 35
+l-0.0472
+l-0.0319

-/-0.05 13

+/-0.0335
+/-0.1t4
+/-0.102

+/-1.648+06
+/-8j98+23

-, /-0.0157
+l*0.0347
+t-0.0495

', /-3.03
+l-0.431

+/-0.0871
+t-0.0984
+/-0.0 i 36
+/-0.0213

+l-34.0
+/-0.420

+l-0.0724
+/-0.0118
+/-0.01'7'7
+/-0.806
+/-0.803

+/-0.0118
+/-0.0214

+l-460

U
U

DL
U

DL
U
LJ

J_UI
U
U
U
U
U
U
U

J-UI

3.48
0.144

-0.00973
0.000983

-0.00107
-0.00343

0.052

-0.0261
0.0887

-0.001 8 I

-0.0496
-0.0 i 2

-1.02E+06
-'7.168+23

0.0064

-0.0381
0.104

Á o1

-0.0248
1.06

0.19'7

0.0212
0.0s29

9.r2
-0.334

-0.0193
0.0051
0.04s6

9.14

-0.317
-0.00466

0.00449
-220

0.453
0.00

0.0 i 99
0.0486

0.00
0.133

0.0309
0.109

0.0923
0.0231

0.329
0.023

0.0165
0.0232
0.0225
0.0719

0.062
0.0664
0.049'7

0.166
0. 171

0.00
0.00

0.0268
0.0537
0.085s

2.64
0.'7 l'l

0.0394
0.0493
0.0231
0.0305

0.00
0.616
0.1 20

0.0203
0.0291

0.r'76
1.35

0.0198
0.03s6

000

10000
1 0000
0.050
0.100

1 0000
0.s00
0.100
I 0000
0.300
0.010
0.600
0.100
0.007
0.100
0.01r
0.200
0.s00
0.500

1 0000
10000
1 0000
1 0000
I 0000
0.1 00
0.300
10000

4.00
10000
0. i00
0.1 00
0.008
0.1 00
10000

1000
2.00
1.00

0.0s0
0.1 80
10000
0.080

i.00
1 0000

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig

U

DL
J_UI
J_UI

U
U
U

J_UI

U
U
U
U



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-817i - www.get.com

CertifÏcate of Anal]¡sis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973-5000

M¡. John Burke

Ferimeter F'HWMF'

Client Sample ID:
Sampfe lD:

Qualifier R.esult

272',74-001
232172001

Proiect:
Client ID

ReportDate: JrlJy1,2009

BRKLOO309
BRKLOO5

DF AnalystDate Time Batch Method
Farameter Uncertainty ÐL

1.05

0.0444
0.1'74
3.85

0.465
0.421

0.0433
0.0'71'7

0.315
0.2r1

0.0336
0.211

0.0229
0.0316
0.0262
0.0238
0.0223

0.00
0.0345

0.1 07
0.00

0.019
6.4r
2.56

0.0232
0.267

0.0394
0.340

0.0433
0.465

0.07 r1
0.830
0.035
0.053

0.0443
0.0433

0.131
0.830

0.049'7
0.0194

0.048
0.0475

RL Units

Rad Gamma Spec Analysis

Gomntaspec, Gantrna, Solid (Long List) "Dlt Weight Con"ected"
Protactinium-23 I
Protactinium-233
Protactinium-234
Protactinium-234m
Radium-223
Radium-224
Radium-226
Radium-228
Radon-2 I 9

Rhodium-106
Ruthenium-103
Ruthenium-106
Scandium-46
Selenium-75
Silver-108m
Silver-l 10m
Sodium-22
Sodium-24
Strontium-85
Tantalum-182
Technetium-99m
Tellurium-123m
Tellurium-125m
Tellurium-132
Thaltium*208
Thorium-227
Thorium-228
Thorium-229
Thorium-230
Thorium-231
Thorium-232
Thorium-234
Tin-113
Tin-i 17m
Tin-126
Uranium-234
Uranium-235
Uranium-238
Vanadium*48
Yttriurn-88
Zinc-65
Zirconium-95

U -0.0187 +l-0.640
U -0.0222 +l-0.0267
u 0.117 +/-0.101
u r.49 +l-3.38
U -0.0231 +/-0.314

j-UI 2.64 +/-0.452
0../26 +t_0.0824
1.0'/ +/-0.152

u 0.0234 +/-0.188
u 0.005 +/_0.123
u 0.00578 +/-0.0202
u 0.005 . +/-0.123
u -0.00946 +/-0.0141
u -0.0181 +/-0.0215
u 0.0121 +/-0.0155
u 0.0072 +l-0.015'7

DL -0.00948 -, /-0.0136
u -7.338+08 +/-1.568+09

J-UI 0.116 +/-0.0193
u 0.00655 +l-0.062r
u -2.19E+25 +/-5.548+25
U -0.000483 +/-0.0123
u 1.32 +l-4.30
U 0.859 +/-1.47

0.352 +/-0.0368
u -0.0105 +/-0.156

1.06 +/-0.0871
u -0.101 +l-0.197
J 0.126 +/-0.0824
u -0.0231 +/-0.314
J 1.07 +l-0.t52
J 0.900 +l-0.8t'l
u -0.0079 +/-0.021t
u 0.01'72 +i-0.0338

J-Ur 0.218 +l-0.0426
J 0.'726 +/-0.0824
U 0.0307 +/*0.121
J 0.900 -, /-0.817
u -0.0399 +l-0.0321
u -0.0106 +/-0.0128
u -0.014 +/-0.0349
u 0.0342 +/-0.0269

i0000
1 0000
I 0000
1 0000
10000
10000
0.026
0.500
10000
10000
10000
0.800
10000
10000
10000
0.080
0.01 0
10000
10000
10000
10000
10000
10000
10000
0.080
10000
0.021

1 0000
i.00

10000
1 0000

5.00
0.1 00

r 0000
10000
10000
0.s00

r.00
i0000
0.1 00
0.300
0.200

pCi/g
pCi/g
pCi/g
pCi/g
pCils
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/s
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel.com

CertifÏcate of Analysis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York I 1973-5000

Mr. John Burke

Perimeter FHWMF'

Client Sample ID
Sample ID:

2'7274-001
232t72001

-/-3. 1 I
Ll a À1

Proiect:
Client ID

Report Date: liuly 1 ,2009

BRKLOO309
BRKLOO5

DF' AnalystDate Time Batch Method

DXB5 06/30/09 0850 8801i5 1

JXR1 06/26109 1343 880114 8

Time Prep Batch

Parameter
9"111n.. R¡sult Uncertainty DL RL

4.00
10.0

Result

Units

R.ad Gas Flow Proportional Counting

GFPC, Gross A/8, solid "Dryt Weight Correctetl"
Alpha 10.6
Beta 19. I

GFPC, 5190, solid "DrV Iileight Corrected"
Strontium-90 U 0.120

3.09
1.85

pCi/g
pCi/g

+/-0.340 0.622 2.00 pCi/g

Tlelollq14_gp!_e_pI49f ¡'9q9r9!9p_g,rþrqeq
Method Description

Dry Soil Prep Dry Soil Prep GL-R A.D-A-021

IlSr,ollqt'lg4rSlltiel$st!9dsy91_9p9{o1m9!
Nlethod Description

Analyst Date

DRSl 06124109 1142 879813

Analvst Comments

I

2

3

4

5

6

1

8

ASTM D 2216 (Modihed)

DOE EML HASL-300, Am-OS-RC Mociified

DOE EML HASL-300, Pu-11-RC Modified

DOE EML HASL-300, Th-01-RC Modified

DOE EML HASL-300, U-02-RC Modified

Elvll- FIASL 300, 4.5.2.3

EPA 900.0/SW846 9310 Modified

EPA 905.0 Modified

Surrogate/Tracer recovery Test

Americium-243 Tracer

Plutonium-242 Tracer

Thorium-229 Tracer

Uranium-232 Tracer

St¡ontium Carrier

Nominal R.ecoveryTo ,{cceptable Limits

Alphaspec 4m241 Solid "Dry Weight
Corrected"

Alphaspec Pu, Solid "Dry Weight Corrected"

Alphaspec Th, Solid "Dry Weight Corrected"

Alphaspec U, Solid "Dry Weight Corrected"

GFPC, Sr90, solid "Dry Weight Corrected"

10t

96.1

93.1

80.8

19.8

(1s%-12s%)

(rs%-12s%)

(1s%-12s%)

(1s%-t2s%)

(25%-r25o/")



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company

Acldress :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York I 1973-5000

Mr. John Burke

Perimeter FHWMF'

Client Sample ID
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

27214-002
232t72002
Solid
09-JUN-09 10:05
20-JIIN-09 09:30
Client
21.6%

Report Date: July 7,2009

Proìect: BRKL00309
Client ID: BRKL005
COC: 21214
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Farameter Qualifier R.esult Uncertainw DL [.]nits DF AnalystDate Time Batch Method

HAK 06t26109 1455 879815 2
B

HAK 06/26109 14ss 879817 3

B

HAK 06t26109 1446 879818 4
B

HAK 06/26/09 1944 879819
ó

MXR107i02/09 0603 879862 6

RL

Gravimetric Solids

"As Received"
R.ad Alpha Spec Analysis

Alphaspec Ant24I Solid "Dty Weight Cotectecl"
Americium-24l U -0.00452 +/-0.1 15 0.33 1 1.00 pCi/g

Alphospec Pu, Solid "Dry Weight Corrected"

Plutonium-238 U 0.00 +/-0.110

Plutonium-239/240 U 0.0428 +l-0.114
Alphaspec Th, Solid "Dty I4leight Cr¡rrected"
Thorium-228 1.42 +/-0.618

Thorium-230 J 0.765 +/-0.442
Thorium*232 1.52 +l-0.604
Alphaspec U, Solid "DV Weight Correctecl"
Uranium-233/234 U 0.371 +/-0.358

Uraniw-235/236 U -0.0473 +l-0.204
Uranium-238 J 0.520 +l-0.417
Rad Gamma Spec Analysis

Gantmaspec. Gqmnta, Solid (Long List) "Dry trlreight Corrected"
Actini,¿m-Z21 U -0.0906 +l-0.120
Actinium-228
Americium-241
Antirnony-124
Antimony-125
Antimony-126
Antimony-127
Barium*i33
Barium-137m
Barium-140
Beryllium-7
Bisrnuth-207
Bismuth-21I
Bismuth-212
Bismuth-214

0.169

0.210

0.509

1.00

1.00

1.00

0.378
0.297

0.441

1.00

1.00

10000
0.800
0.200
0.1 00
0.200
10000
i0000
0.100
10000
0.500
0.014
10000
10000
0.500
0.200

pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCi/g
pCi/g

0.900 pCi/g 5

0.546
0.441

0.900
0.900

U
U
U
U
U
U
J

U
DL

U
J_IJI

1.04

0.0309
0.01 3 1

-0.0141
0.062

-0.853
0.008 i 8

r34
0.0'729

-0.0344
0.020'7

2.11
0.691
0.668

+/-0. i 5 I
+/-0.0555
+/-0.0248
+/-0.0314
+/-0.0705

+/-t.62
+/-0.0153
+/-0.0913

-/-0. 13 1

+l-0.125
-, i-0.0148
+/-0.234
+l-0.152

+l-0.0163

0.21 1

0.0619
0.0945
0.0438
0.0532

0.1 i4
2.16

0.0238
0.01 84

0.220
0.211

0.0269
0.111
0. i39

0.0345

pCi/g
pCì/g
pCi/g
pCi/g
pCi/g
pCi/g
pCils
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/g



GEL LABORATORIES LLG
2040 Savage Road Charfeston SC 29407 - (S43) 556-8171 - www.get.com

CertifTcate of Anal]'sis

Company

Address :

Contact:

Project:

B¡ookhaven National Laboratory
Building 51

Upton, New York 1 1973-5000

Mr. John Burke

Perimeter FIIV/IF

Client Sample ID

-!1mpl9 !D:
Qualilier

27274-002
232t72002

Proiect:
Client ID

Report Date: Jtrly 7 ,2009

BRKLOO309
BRKLOO5

DF AnalystDåte Time tsatch iVlethod
Parameter Result Uncertainty DL
R.ad Gamrna Spec Analysis

Gantntaspec, Gantnta, Solid (Long List) "Dry Weight Corrected"
cadmium-i09 J-UI 2.6'7 +l-0.426
Cadmium-l 15 J-UI 21.7 +l-42.2
Cerium-139
Cerium-141
Ce¡ium-143
Cerium*144
Cesiurn-134
Cesium*135
Cesium*136
Cesium-137
Chromium-5i
Cobalt-56
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
Europium-155
Gadolinium-153
Iodine- 1 26
Iodine- 1 3 1

Iodine-133
Iodine-135
Iriclium-192
Iron-59
Lanthanum-140
Lead-2 I 0

Lead-2 1 I

Lead-2l.2
Lead-2|4
Manganese-54
Mercury-203
Molybdenum-99
Neodymium-147
Nepftrnium-239
Niobium-94
Niobium-95
Potassium-40
Praseodymiurn-144
Promethium-144
Promethium-146
Promethium-149

U
U

UI
U

J_UI
U
U

U
U

DL
U

DL
U
U
U

J_UI

-0.00s32
0.028
14000

-0.0608
0.0786
0.0413

-0.0139
1.42

-0.0366
0.00346
0.00172

-0.0042
0.00816
0.008 14

-0.01 32
0.0533
0.0494

-0.001 69

-0.01 8 1

0.0372
2.46

0.178
t.12

0.'754

-0.00215
0.00224

-9.r9
-0.000621

-0.0421
0.00697

-0.00893
9.78

0.0329
0.000484

0.012
45.1

+/-0.00951
+t-0.0251

+/-4360
+/-0.0661
+/-0.0222
+/-0.053

+/-0.0441

-/-0.0968
+/-0.144

-, /-0.0118
+l-0.007'7
+/-0.0119
+/-0.0107
+/-0.0333
+l-0.0336
+l-0.049'7
+t-0.0366

',/-0.0rI9
', /-0.0285
+/-0.0416

+l-0.362
+/-0. 1 10
;/-0.090

+/-0.0116
-l^0.0206

+/-24.9
+/-0.300

+/-0.0555
+/-0.0103
+l*0.021
+l-0.825
+i-0.710

-/-0.0 r 04
+/-0.0153

+l-342

0.376
0.00

0.0164
0.0401

0.00
0.109

0.02'7'7

0.08s4
0.0'752
0.0195

0.253
0.0203
0.0 r 38

0.01 99
0.01 87
0.0544
0.05s9
0.0556
0.0399

0.141
0.127

0.00
0.00

0.0209
0.047'l

0.066
2.99

0.532
0.0299
0.03 87

0.019s
0.0212

0.00
0.503

0.0978
0.01 82
0.0249

0.167
t.23

0.0181
0.0266

0.00

pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g

PCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g
pCi/g

RL

10000
10000
0.050
0.100

1 0000
0.500
0.100
10000
0.300
0.010
0.600
0.1 00
0.007
0.100
0.011
0.200
0.500
0.500
I 0000
l 0000
10000
10000
10000
0.100
0.300

1 0000
4.00

10000
0. i00
0. i00
0.008
0.1 00

1 0000
1 000
2.00
1.00

0.050
0.i80

1 0000
0.080

1.00
I 0000

Units

u 0.0435 -/-0.0916
u -0.04i3 +l-0.0'139
UI 57000',/-1.16E+06
u -9.528+23 +l-9.588+23
U
U
U
U
U

DL
U
U
U
U
U
U

U
U
U

J_UI



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel.com

Certifïcate of Anal]¡sis

Company

Address :

Contact:

Projecl:

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973-5000

M¡. John Burke

Perimeter FHWMF

Client Sample ID: 21214-002
232t72002

Proiect:
Client ID:

Report Date: JLrly 7, 2009

BRKLOO309
BRKLOO5

Pararneter

sqrp-þ IP'
Qualifier Result {Jncertaint-v DL

Rad Gamma Spec Analysis

Ganunaspec, Gantmo, Solid (Lo¡tg List) "Dry lleight Con'ected"

RL Units DF AnalystDate Time Batch Nlethod

Protactinium-231
Protactinium-233
Protactinium-234
Protactinium-234m
Radium-223
Radium-224
Radium-226
Radium-228
Radon-2 1 9

Rhodium-106
Ruthenium-103
Rì"úhenium-106
Scanclium-46
Selenium-75
Silver-108m
Silver-110m
Sodium-22
Sodium-24
Strontium-85
Tantalurr-182
Technetium-99m
Tellurium-123m
Tellurium-125m
Tellurium-132
Thallium-208
Thorium-227
Thorium-228
Thorium-229
Thorium-230
Thorium*231
Thorium-232
Thorium-234
Tin-i 13

Tin-117m
Tin-126
Uranium-234
Uranium-235
Uranium-238
Vanadium-48
Yttrium-88
Ztnc-65
Zirconium-95

-0.i5
0.0071
0.0263
*3.6s

0.0544
2.96

0.668
1.04

-0.0666
-0.0876

-0.002 l8
-0.0876

-0.00373
0.0 i 06

-0.001 3

0.004r

-0.0046

-0.0178
1.028+25

-0.00216
3 .13

-0.23
0.33'7

-0.0906
1.12

0.0634
0.668

0.0544
1.04
1.05

0.00447

-0.00541
0.2s9
0.668

0.00149
1.05

-0.0277
0.00505

-0.00616
0.0372

+/-0.47 |
+/-0.0205
+i-0.0829

+l-2.80
+l-0.233
-, i-0.488

+l-0.0'763
+/-0. 15 1

+l-0.13'7
+l-0.0919
+/-0.01 5 1

+/-0.09'75
+/-0.01i9
+/-0.015'7
+/-0.0112
+/-0.0125
+l-0.0121

+l-0.0546
+/-5.398+25

+/-0.00896
+l-3.41
+/-t.20

+/-0.0378
+l-0.120
+/-0.1 10
+l-0.162

+/-0.0'163
+l-0.233
-, /-0. 15 1

+/-0.846
-, /-0.01s3
+l-0.0261
+l-0 0414
+l-0.0'763
+/-0. I 05
+/-0.846

+/-0.0284
-, /-0.0106
+/-0.0281
+/-0.024

u -1.4'18+09 +/-1.688+09
J-UI 0.051 +/-0.0154

U
U
U
U
U

J_UI

U
U
U
U
U
U
U
U

DL

0.834
0.0364

0.140
3.54

0.363
0.340

0.034s
0.06 1 9

0.234
0.166

0.0255
0.166

0.01 97
0.0252
0.0191
0.0 i 92
0.0201

0.00
0.0247
0.09 l7

0.00
0.01 55

5.5'7

2.03
0.0178

0.211
0.0298

0.2'79

0.0345
0.363

0.0619
0.'737

0.0267
0.0431
0.0367
0.034s

0.1 09
0.737
0.045

0.0185
0.0411
0.0428

I 0000
10000
i0000
r0000
1 0000
10000
0.026
0.500
I 0000
r 0000
i0000
0.800

1 0000
10000
1 0000
0.080
0.010
10000
i 0000
10000
r0000
I 0000
10000
10000
0.080
10000
0.021
10000

1.00
l 0000
10000

5.00
0.1 00

1 0000
10000
10000
0.500

1.00
1 0000
0.1 00
0.300
0.200

pCi/g
pCi/g
pCi/g
pCi/g
pCí/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCílg
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

U
UI
U
U
U

U

U
J

U
J

J

U
U

J_UI
J

U

U
U
U
U



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Anal)'sis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York 11973-5000

Mr. John Burke

Ferimeter FHWMF

Client Sample ID
SamgþlD:

Qualifier

Rad Gas Flow Froportional Counting

GFPC, Gross A/8, solid "Dry I'feight Corrected"

Alpha 12.8

Beta 21.5

GFPC, 5190, solid "Dry Weight Corrected"

Strontium-90 U 0.0157

!tu'.{o,!lgtvi'rs,
Method Description

Dry Soil Prep Dry Soil Prep GL-RAD-A-O21

The Analytical lVlethods were performed
Method Description

+/-4.62
+/-4.32

ASTM D 2216 (Modified)

DOE EML HASL-300, Am-O5-RC Modified

DOE EML HASL-300, Pu-11-RC Modified

DOE EML HASL*300, Th-O1-RC Modified

DOE EML HASL-300, U-02-RC Modified

EML HASL 300,4.5.2.3

EPA 900.0/SV/846 9310 Modified

EPA 905.0 Modified

+l-0320 0.616 2.00 pCi/g

Report Date: July 7,2009

BRKLOO309
BRKLOO5

DF .A,nalystDate Time Batch Method

DXB506/30/09 1147 8801is l

IXP.]I 06126109 1344 880114 8

Time Prep Batch

21274-002
232t',12002

R.esult Uncertainty DL

Proiect:
Client ID

Farameter RL

4.00
10.0

Units

2.
4.

89
JJ

pCi/g
pCi/g

Analyst Date

DRSl 06t24109 1142 879813

I

2

3

4

5

6

'7

8

,4.nalvst Comments

Result Nominal RecoveryTo Acceptable Limits

100 \15%-l)5o/o)

Surrogate/Tracer recovery Test

Americium-243 Tracer

Plutonium-242 Tracer

Thorium-229 Tracer

Uraniurn-232 T¡acer

Strontium Carrier

Alphaspec 4m241 Solid "Dry Weight
Corrected"

Alphaspec Pu, Solid "Dry Weight Corrected"

Alphaspec Th, Sotid "Dry Weight Corrected"

Alphaspec U, Solid "Dry Weight Corrected"

GFPC, Sr90, solid "Dry Weight Corrected"

91.1

109

90.2

78.1

(1s%-tz5%)

(t5%-rzs%)
(1s%-12s%)

(25%-\2s%)



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

CertifTcate of Analysis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973--5000

Mr. John Burke

Perimeter FHWI\,{F

Client Sample ID
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

27214-003
232172003
Solid
09*Jt-lN-09 10:10
20-JIIN-09 09:30
Client
18.3%

Report Date: Júy 7,2009

Proiect: BRKL00309
Client ID: BRKL005
COC: 21274
Samp Recv.:
Client Desc.:PFHWMF
Vol. Recv.:

Farameter Qualifier Result Uncertainty D[,

+l-0.39'7 0.494 0.900 pCi/g

DF AnalystDate Time Batch Vlethod

HAK 06/26/09 1455 879815 2
D

HAK 06126/09 1455 8798i7 3

B

HAK 06t26t09 1446 879818 4
D

HAK 06/26109 1944 819819 s

MXRl07/02109 0604 8'79862 6

RL Units

pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCi/g
pCi/g

Gravimetric Solids

"As Received"
Rad Alpha Spec Analysis

Alphaspec Anz241 Solid "Dty lfeight Cotrected"
Americium-24l U 0.0361

Thorium-230 J 0.641
Thorium-232 J 0.526

Alphaspec U, So/i.d "Dryt Weight Corrected"

Uranium-2331234 U 0.436

+/-0.18 I 0.425 1.00 pCi/g

Alphaspec Pu, Solid "Dry Ileight Corrected"

Plutonium-238 U 0.0451 +l-0.120

pluroninm_239l240 U _0.057 +/_0.129

Alphospec Th, Solid "Dt1t l4teight Corrected"

Thorium_228 J 0.830 +l_0.524

0.28s

0.391

0.5'17

0.553
0.388

1.00

1.00

1.00

+l-0.416
+l-0.384

0.210
0.336

1.00
1.00

Uranium-235/236 U 0.052 +/*0.201
Uranium_239 U 0.223 +/_e.2.7.7

Rad Gamma Spec Analysis

Gantntaspec, Ganuna, Solid (Long List) "Dry 14eight Corrected"

Actinium_227 U _0.013i +/_0.13j
Actiniurn-228
Americium-241
Antirrony-124
Antimony-125
Antimony-126
Antimony-127
Barium-133
Barium*137m
Barium-140
Beryllium-7
Bismuth-207
Bismuth-211
Bismuth-212
Bismuth-214

U
U
U
U
U
U
J

U
DL

U
J_UI

0.824
0.0705

0.00682
0.00321

0.0794
0.152

0.00591
8.02

-0.16
-0.0154

0.022
1.80

0.624
0.555

+/-0.1 1 8

+/-0.0768
+l-0.0204
-/-0.0438
+/-0.0592

+/-1.31
+/-0.0196
+/-0.391
+l-0.156
+/-0.114

+/-0.0131
+/-0.205
+/-0.129

-J-0.059s

0.24'7

0.0505
0.130

0.0351
0.0759

0.096
2.31

0.0305
0.01 87

0.244
0.299

0.0236
0.141
0.1 l6

0.0384

0.900
0.900

10000
0.800
0.200
0.1 00
0.200

1 0000
1 0000
0.100
r0000
0.500
0.074
10000
10000
0.s00
0.200

pCi/g
pCi/g
pCi/g
pCìlg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) bS6-8171 - www.gel.com

CertifÏcate of Anal]'sis

Company

Address :

Contact

Project:

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973--5000

Mr. John Burke

Ferimeter FÉIWMF

Client Sample ID

Report Date: JLrly 7, 2009

Farameter Result Uncertainty DL
Rad Gamma Spec Analysis

Gantntaspec, Gantnta, Solid (Long List) "Dry Weight Corrected"
Cadmium-l09 J-UI 1.76 +l-0.391
Cadmium-115 U -1.94 -/-49.9
Cerium-l39 U -0.0068 +/-0.0103
Cerium-141 U 0.0155 +/-0.024
Cerium-l43 UI 16800 -, /-5150
Cerium-144 U -0.032j -/-0.06j4
Cesium-I34 J-UI 0.0402 +/-0.0134
Cesium-l35 U 0.05'7j +l-0.0639
Cesium-136 U -0.015 +/-0.0391

2'7274-003
232172003

Proiect:
Client ID

BRKLOO309
BRKLOO5Sample ID:

Qualifier

DL
U

DL
U

J-UI
U
U
U

J_UI

U
U
U

J_UI

RL Units

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/s
pCi/g
pCi/C
pCi/g
pCi/g
pCi/g
pCi/g

DF AnalystDâte Time Batch Nlethod

Cesium-137
Chromium-51
Cobalt-56
Cobalt-57
Cobalt-58
Cobalt-60
Europium- 152

Europium* I54
Europium-155
Gadolinium-153
lodine-126
Iodine-13 1

Iodine- 1 33

Iodine-135
Iridium- 192
Iron-59
Lanthanum-140
Lead-210
Lead-2 1 1

Lead-2l2
Lead-2l4
lvlanganese-54
NIercury*203
Molybdenum-99
Neod).'rnium- 147
Neptunium-239
Niobium-94
Niobium-95
Potassium-40
Praseodymium-144
Promethium-144
Promethium-146
Prornethium-149

8.48
u 0.0941
u 0.00287

DL 0.00176
u -0.00639

DL 0.00184
u 0.00823
u -0.0208
u 0.0384

u -0.016
u 0.0352

u -0.0571
u -1.37E+05

+/-0.4t6
+t-0.174

+/-0.0101
-, /-0.00834
+/-0.0095

+/-0.00934
+/-0.0387
+t-0.0283
+t-0.0342
+i-0.0281
+/-0.0805
+/-0.0961

+/-1.35E+06

+/-2.96
+/-0.436

+l-0.0761
+/*0.078

+/-0.0142
-, /*0.01 84

+/-20.6
+/-0.350

+/-0.0601
+/-0.00861
+i-0.0128
+/-0.645
+/-0.61'1

+/-0.00906
+/-0.0224

+l-416

U -1.208+23 +l-6.51F+23
u -0.0101 +/-0.0143
u 0.00451 +/-0.0238
u 0.0083 +/-0.0341

2.23

-0.24
0.873
0.626

0.006s 1

0.00637
6.23

-0.0791
-0.00 I 05

0.00081 1

0.0242
1.'79

-0.084
-0.00123

0.00435
75.0

0.425
0.00

0.017'7
0.0425

0.00
0.118

0.0228
0.103

0.0645
0.0198

0.312
0.0176
0.0149
0.01s9
0.0162
0.068s
0.0468
0.0621
0.0449
0.t26
0.161

0.00
0.00

0.0252
0.0402
0.0506

s.62
0.708

0.0342
0.0492
0.0173
0.0293

0.00
0.590
0.107

0.01s 1

0.021
0.134

1.08

0.01s8
0.03 88

0.00

1 0000
1 0000
0.0s0
0.1 00

1 0000
0.500
0.100

1 0000
0.300
0.010
0.600
0.r00
0.007
0.100
0.011
0.200
0.500
0.s00
10000
10000
l 0000
I 0000
I 0000
0.1 00
0.300
10000

4.00
l 0000
0.100
0.1 00
0.008
0.100
10000

i 000
2.00
1.00

0.0s0
0.1 80

r 0000
0.080

1.00
I 0000



GEL LABORATORIES LLG
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wvwv.gel-com

CertifTcate of Analvsis

Company

Address :

Contact:

Project:

Brookhaven National Laboratory
Building 5l
Upton, New York 1 1973-5000

M¡. John Burke

Ferimeter FH\ryMF

Report Date: July 7,2009

Client Sample ID: 27274-003
232172003ID:

Farameter Qualilier Result Uncertaintv DI-

R.ad Gamma Spec Analysis

Gomntaspec, Gamnta, Solid (Long List) "Dry ilreight Corrected"

Proiect:
Client ID:

BRKLOO3O9
BRKLOO5

RL Units

pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCils
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCiig
pCi/g

DF AnalystDate Time Batch Method

Protactinium-23 I
Protactiniurn-233
Protactinium-234
Protactinium-234m
Radium-223
Radhtm-224
Radium-226
Radium-228
Radon-219
Rhodium-106
Ruthenium-103
Ruthenium-106
Scandium-46
Selenium-75
Silver-108m
Silver-l 10m
Sodium-22
Sodium-24
Strontium-85
Tantalurr-182
Technetium-99m
Tellurium-123m
Tellurium-125m
Tellurium- 132
Thallium-208
Thorium-22'l
Thorium-228
Thorium-229
Thorium-230
Thoriurn-231
Thorìum-232
Thorium-234
Tin-l i3
Tin-1i7m
Tin-126
Uranium-234
Uranium-235
Uranium-238
Vanadium-48
Yttrium-88
Zínc-65
Zirconium-95

0.284
0.0088
0.0112

1.49

-0.1 41

2.49
0.555
0.824

-0.0335
0.0431

0.00308
0.0431

0.00 1 17

0.00316

-0.0i58
0.339

-0.00973
4.3 1E+08

0.0327

-0.0039
-1.258+25

-0.00288
4.13

0.61 3

0.260

-0.01 3 1

0.873

-0.09
0.555

-0. i41
0.824
0.936

0.0090s
0.00308

0.171
0.555

0.07 54

0.936
0.00037
0.00686

-0.00699
0.0415

+/-0.565
+l-0.0242
+/-0.0692

+l^1.54
+/-0.283
'/-0.48s

+/-0.0595
+/-0.118
+/-0.181
+t-0.104

+/-0.0202
+t-0.104

+/-0.00967
+/-0.0189
-, /-0.01s6
+t-0.0266
+/-0 0102

-, /-1.39E+09
+/-0.0169
+/-0.0461

+/-4 338+25
+/-0.00985

+l-3.23
L/-1 / a

+/-0.0298
+/-0.137

+/-0.0761
+/-0. I 89

+/-0.0595
+/-0.283

', /-0.1 1 8
+/-0.854

+/*0.0201
+/-0.02'73
+/-0.038

+/-0.0595
+/-0.0689
+/-0.854

+t-0.0229
+/-0.00951
+/^0.0245
+/-0.0213

U
U
U
U
U

J_UI

U
U
U
U
U
U
U

UI
DL
UI

J_UI
U
U
U
U
U

U

U
J

U
J

U
U
U

J_UI
J

U
U
U
U
U

J-UI

1.02

0.0433
0. 119

2.70
0.436
0.389

0.0384
0.0s05

0.3 15

0.176
0.0345

0.116
0.0166
0.0302
0.0265
0.0413
0.0168

0.00
0.0264
0.079s

0.00
0.01 7 1

5.84
2.44

0.0198
0.247

0.0342
0.322

0.0384
0.436

0.0s05
0.9s6

0.0353
0.04'77
0.0416
0.03 84
0.12r
0.956

0.0388
0.0167
0.0346
0.03s2

1 0000
10000
1 0000
1 0000
1 0000
1 0000
0.026
0.500
l 0000
1 0000
10000
0.800

1 0000
10000
10000
0.080
0.010

1 0000
10000
1 0000
10000
10000
1 0000
r 0000
0.080
10000
0.021

1 0000
1.00

l 0000
10000

s.00
0.100
10000
10000
10000
0.500

1.00
1 0000
0.100
0.300
0.200



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.get.com

Certificate of Analysis

Company

Address :

Contact:

Project:

Surrogate/Tracer recovery

Americinm-243 Tracer

Plutonium-242 Tracer

Thorium-229 Tracer

Uraniurn-232 Tracer

Strontium Carrier

Brookhaven National Laboratory
Building 51

Upton, New York 1 1973--5000

Mr- John Burke

Perirneten FHWMF

Client Sample ID
Sample ID:

Report Date: July 7,2009

Pararneter Qr-ralifier Result Uncertâintv DL

Rad Gas Flow Proportional Counting

GFPC, Gross A/8, sr¡lid "Dr-y trlteight Corrected"
Alpha I 1.9
Beta 20.9

GFPC, 5190, solid "Dry Weight Cotected"
Strontium-9O U 0.0216

T!rtqlþ*!qg_!1"-p_ Vç!ltS!: rylu Lerforrngq_ -Method Ðescription

Dry Soil Prep Dry Soil Prep GL-RAD-A-O2I

The Analytical Methods were performed
Method Description

ASTM D 2216 (Modified)

DOE EML FIASL-300, Am-05-RC Mociified

DOE EML HASL-300, Pu-11-RC Modified

DOE EML HASL-300, Th-O1-RC Modifrecl

DOE EML HASL-300, U-02-RC Modified

EML HASL 300,4.5.2.3

EPA 900.0/SW846 9310 Modifred

EPA 905.0 Modified

27214-003
2321'72003

+/-3.92
./-3.58

2.80
3.55

RT-

4.00
10.0

Units

pCi/g
pCi/g

Proiect:
Client ID:

BRKLOO309
BRKLOO5

94.0

101

93.2

10.1

DF AnâlystÐate Time Batch Method

DXB5 06/30/09 0851 880115 '7

JXR1 06/2ó109 1344 880114 8

Time Prep Batch

+l-0.467 0.873 2.00 pCi/g

Analvst Date

DRSi 06t24t09 1142 879813

1

2

3

4

5

6

'7

I

Test

Alphaspec Am24i Solid "Dry \Äieight
Corrected"

Alphaspec Pu, Solid "Dry Weight Corrected"

Alphaspec Th, Solid "Dry Weight Corrected"

Alphaspec U, Solicl "Dry Weight Conected"

GFPC, Sr90; solid "Dry Weight Conected"

.Analyst Comments

Result Nominal RecoveryTo Acceptable Lirrits

99.8 (1s%-12s%)

(ts%-12s%)

(1s%-r2s%)

(1s%-12s%)

(2s%-12s%)
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GEL LABORATORIES LLC
2040 Savãge Road Charleston SC 29407 - (B4S) 556-8171 - www.gel.com

CertifïcaÉe of Analysis

Company

Addrcss :

Cont¡ct

Projcct:

Brookhavcn National LaboraLory
Building 5l
Upton, Nerv York 11973-5000

Mr. John Burke

Änalyf icul Servlces Lab-Summary

Client Sanrple ID:
Sample ID:
Matrix:
Colleet Date:
Receive Date:
Collector:

PBrsmeter

R.ad Gammu Spec Anolysìs

Connøspec, Gannn, Salid (Stondard Lísr)
Cesìum-137 g 0.t21
Pot¡rssium--10 6.88

Quulitier Resull Uncerflinty DI_ Rl,

Repon Date: Seprember 19, 2007

Proiect: BRKL00506
Client ID: BRKL005
COC: 2+765
Samp Recv.:
CIient Desc.: C6-0S

Units DF AnalystDate Time Ilutch jVfethod

24765-00r
I 9355700 I
Vegatation
0ó-SEP-07 l5:25
l2-SEP-07 09:30
Ciient

{./-0.0808

+/-1.58
0.140

0.989

0.200

0.500

pCi/c

pCi/g
MJHI 09/18/07 0910 ó84062 I

TI¡e
tuIcfhod

Dry Soil Prcp

Methods
Description

Dry Soîl Prep GL-RAD-A-O21

.{nalyst D¡¡te Time Prep Batch

LXM2 09{ t3t07 t606 682828

Tl¡e lVfethods'rvere

Dcscription

EML HASL 300,4.5.?.3

r\fcthod Comments

C{, O'"\sid¿ Ce.o, 
' )a.{^8-a,-
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GEL LABORATORIES LLE
2040 Savage Road Charleston SC 29407 - (B4g) 556-8171 - www.gel.com

CertifTcate of An4lvsis

Comprny: Brookhaven Natìonal Laboratory
Address : Building 5l

Upton, New York I 1973-5000
Report Datc: Seplcmber 19, 2007

Contact:

Pmject:

Mr. John Bu¡ke

Anllytical Services I-sb-Summury

Client Sample ID:
Sam¡¡le iD:
Matrix:
Collect Date:
Receive Date:
Collector:

24'165-t02
r 93557002
Vegatation
06-SEP-07 l5:35
l2-SEP-07 09:30
Client

+l-0.172
+/-l . 18

Proiect: BRKL00506
Client ID: BRKL005
COC: 24765
Samp Recv.:
Client Desc.: C6

Parameter Qualificr Result Unrertainty D[- ItL

0.200

0.500

Units
Rsd Gummn Spec.Analysis

Ganunaspec, Gamnø, Solìtl (Standard Lìsr)
Cesium- j 37 0.65 I

Poti¡ssium-40 4.41

The followinp Fren Metl¡ods were f¡erformed
IVIefhod Ðescription

Dry Soil Prep Dry Soîl Prep GL-RAD-A-OZ1

DF AnûlystDatc Tirnc B¡rtch Method

MJH1 09/18¡07 lll2 6840ó2 I0.0885

0.840

pCi/g

pCi/e

Ànnlyst Dnte Time Prep Batch

LXM2 09/t3l07 1606 682828

The
Nletlod

Nlethods rvcre

Description

EML HASL 300,4.5,2.3

C û ( rS rst",¡ Pla , -t )

Analy.st
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