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Building Surface Release Criteria
Westinghouse Former Fuel Cycle Facility

Hematite, MO

1.0 Introduction

ENERCON Services, Inc. (ENERCON) was retained by the Westinghouse Electric Company

(Westinghouse) to generate a technical basis document that derives the building surface release criteria

for the Westinghouse Former Fuel Cycle Facility located in Hematite, MO (Hematite Facility) in

accordance with the following constraints:

1. The release criterion is 25 mrem/year for unrestricted release of the buildings.

2. The radionuclides of concern are Tc-99, U-234, U-235, and U-238.

3. Individual Derived Concentration Guideline Levels (DCGLs) are to be derived for each radionuclide
of concern.

4. Various exposure scenarios are to be evaluated including building occupancy, building renovation
and building demolition.

5. The source term is assumed to be uniformly distributed over the walls, the floor and the ceiling.

RESRAD-Build was used to generate surface activity DCGLs and associated area factors. This report

presents model assumptions and results. Supporting documentation is presented in Appendices A and B.

1.1 Building/Room Descriptions

Buildings that are of potential interest at the Hematite Facility are summarized in Table 1. These

buildings may contain various enrichments of uranium. In addition, Tc-99 is a known contaminant at the

facility although a consistent ratio between Tc-99 and other radionuclides has not been established.
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Table 1: Buildings of Interest at the Hematite Facility.

Building/Room Length Width
(ft) (ft)

Building 230 200 175

Building 231 100 60

Building 110 60 50

Tile Barn Building 101 128 36

Wood Barn Building 120 80 30

Pumphouse Building 115 38 20

Standard Office 10 10

Height of Walls Height at Peak
(ft) (fit)
24 26

20 21

12 NA

10 30

16 26

10 NA

10 NA

1.2 Approach

Dose modeling was conducted using the RESRAD-Build model to obtain radionuclide-specific DCGLs

for Building 230, Building 110, and a standard office. These buildings/rooms were selected for

evaluation since they represent large, medium, and small buildings/rooms at the site. DCGLW values were

calculated for each of the subject buildings, and area factors were determined for the largest and smallest

buildings/rooms. The DCGLW is the DCGL for average concentrations over a wide area that corresponds

to the release criterion (25 mrem/year). Area factors are correction factors that are used to determine

values for the DCGLeUI.. The DCGL~.C is the DCGL for small areas of elevated activity (i.e. hot spots)

that corresponds to the same release criterion.

The dose assessment began by using RESRAD-Build to calculate the dose due to unit activity on building

surfaces. The radionuclide DCGLs were then determined from the dose by direct ratio. For example, if

the dose from 1 dpm/100 cm2 was determined to be 1.76 mrem/year, then the DCGLW based on 25

mrem/year is simply 25 mrem/year divided by 1.76 mrem/year per dpm/100 cm2. Additional modeling

runs were conducted to estimate the dose used in calculation of the area factors. For Building 230, hot

spot sizes of 100, 36, 25, 16, 9, 4, and 1 m2 were considered for area factor assessment. For the standard

office, only hot spot sizes of 9, 4, and 1 m2 were considered due the smaller size of the room.
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2.0 Radiological Dose Assessment

2.1 RESRAD-Build Model Description

The RESRAD-Build computer program is a pathway analysis model designed to evaluate the potential

radiological dose incurred by an individual who works or lives in a building containing residual

radioactive material (Yu, et al., 1994). It considers releases of radionuclides into the indoor air by

diffusion, mechanical removal, or erosion. The model uses an air quality model to evaluate the transport

of radioactive material from one room or compartment to another. The following seven exposure

pathways are considered in the model:

1. External exposure direct from the sources,
2. External exposure to materials deposited on the floor,
3. External exposure due to air submersion,
4. Inhalation of airborne radioactive particulates,
5. Inhalation of aerosol indoor radon progeny,
6. Inadvertent ingestion of radioactive material directly from the sources, and
7. Inadvertent ingestion of materials deposited on the surfaces of building rooms or compartments.

RESRAD-Build has been widely accepted and has a large user base. The models used in the software

were designed for and have been successfully applied at sites with relatively complex physical and

contamination conditions. In addition, the software has been verified and validated (Yu, 1999;

NUREG/CP-0 163 [NRC, 1998]). Version 3.3 of RESRAD-Build was used in this analysis.

2.2 Exposure Scenarios

The potential future uses of a building must be considered before dose can be estimated. Potential future

uses are referred to as exposure scenarios, and the two major exposure scenario categories are building

occupancy and building renovation. Building occupancy scenarios consider residents, office workers,

industrial workers and visitors. Building renovation scenarios consider decontamination workers,

building renovation workers, and building demolition workers. Building occupancy scenarios typically

involve long term chronic exposures, and renovation scenarios involve short-term exposures. For this

analysis, one building occupancy scenario and two building renovation scenarios were considered.

Considering that the property would likely to continue as an industrial facility, the industrial worker

scenario was modeled along with the building renovation worker, and building demolition worker

scenarios.
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2.2.1 Occupancv Scenario - Industrial Worker

The building occupancy scenario was modeled to simulate light industrial use of a decontaminated

building(s). To conduct a site-specific analysis for Hematite, input parameter values identified in the

NUREG/CR-6755 data template file were used where appropriate in combination with site specific input

values such as number of sources, source types, source locations, room area, and room height.

The building occupancy scenario accounts for both fixed and removable residual radioactivity on the

floor, ceiling, and walls of the subject buildings. The building occupancy scenario screening group

consists of adult males who work in light industry. They occupy and work in a commercial facility in a

normal manner without deliberately disturbing sources of contamination. It is assumed that occupancy

begins immediately after decommissioning and release of the building, and the people working in the

facility may be exposed to residual contamination for one full year.

2.2.2 Renovation Scenario - Renovation Worker

Decontamination operations at the Hematite Facility are expected to significantly reduce or eliminate

removable sources of residual radioactive contamination. However, at some time in the future, buildings

may require renovation. During these activities, surface sources will likely be disturbed and loose

contamination may be released. Loose contamination can produce higher concentrations of radionuclides

in the air or on surfaces than the levels in an undisturbed building.

The renovation worker scenario may involve work activities ranging from heavy construction to light

finish work. Activities may include removal of a portion of a concrete structure that would create loose

surface contamination. Other activities may include carpentry, plumbing, or painting, which are all

assumed to occur with an elevated level of loose surface contamination.

2.2.3 Renovation Scenario -Demolition Worker

The demolition worker scenario is similar to the renovation worker scenario, and many of the parameter

values used for the renovation scenario are also used for the demolition scenario. Some differences

include the exposure duration and the removable fraction. For this modeling effort, the same model was

used for demolition that was used for renovation with certain exceptions. The demolition scenario

exposure duration was decreased to account for a shorter duration activity, and the removable fraction

was increased to account for more loose contamination.
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2.3 Parameter Listing

Input parameters include case-specific time parameters, building parameters, receptor parameters, source

parameters, and radiological units. Input parameters are briefly discussed in the following sections.

Tables A-1 through A-8 in Appendix A summarize values used for each scenario and provide backup for

their use.

2.3.1 Case-Specific Time Parameters

Case-specific time parameters include two of the three exposure time parameters used in RESRAD-Build.

These are the exposure duration and the indoor fraction. Exposure duration is the period of time over

which the exposure takes place, and indoor fraction specifies the fraction of the exposure duration that a

receptor is inside the building. The third time parameter, time fraction, is receptor-specific and is

included with the receptor parameters. These three time factors are used to determine the time a receptor

spends at a given location. See Appendix A for values used and justification.

2.3.2 Building Parameters

The conceptual building model in RESRAD-Build consists of from I to 3 rooms. A one-room model was

evaluated for the Hematite buildings. Site specific building parameters include the building area and

ceiling height, which are used in the air quality model contained in RESRAD-Build. To solve the air

quality model, an average building air exchange rate was also selected. To solve the deposition model

included in RESRAD-Build, a deposition velocity and a resuspension rate were entered. See Appendix A

for values used and justification.

2.3.3 Receptor Parameters

The receptor parameters identify the exposure characteristics of an individual. For the Hematite buildings,

the screening groups consist of adult males who work in light industry, renovation workers, and

demolition workers. For the DCGLW, model runs, a single receptor was specified. The receptor point was

specified according to room, location, and the fraction of time that an individual spends at each location.

An ingestion rate and a breathing rate are other required receptor parameters that were provided. See

Appendix A for values used and justification.

2.3.4 Shielding Parameters

To evaluate the external pathway, information is required about the shielding that exists between the

source and the receptor. Shielding characteristics include material type, thickness, and density. For the
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Hematite buildings, it has been assumed that no shielding will exist since sources are currently exposed

and could be exposed in the future.

2.3.5 Source Parameters

Source parameters are related to source type and location. In order to determine a dose that could be used

to estimate the DCGL,, the principal contaminated surfaces in the interior of the building were

established as sources in the model. These included the floor, ceiling, and four perimeter walls resulting

in a total of 6 sources in each of the Hematite buildings considered.

It is assumed that each of the building components is affected by Tc-99, U-234, U-235, and U-238, which

are the radioisotopes typically found at this facility. Each source location is identified in the model by

room and the coordinates of the center point of the source. Other source parameters include radon release

information (if applicable), size, removable fraction, air release fraction, and radionuclide contamination

of the source. See Appendix A for values used and justification.

2.3.6 Radiological Units

Radiological units were specified for activity and the resulting dose equivalent. See Appendix A.
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3.0 Results

3.1 Individual Radionuclide DCGLs

The RESRAD Code was used to generate surface activity DCGL's for individual radionuclides. Building

occupancy and building renovation scenarios were considered. Table A-9 in Appendix A summarizes

DCGLW and Area Factor calculations.

3.1.1 Building Occupancy - Industrial Worker

Individual DCGL,'s were calculated for Building 230, Building 110, and a standard office for the

radionuclides of interest. The results of each of these analyses are presented in Tables 2, 3, and 4.

Table 2: Industrial worker dose rates and DCGLw's for U-234, U-235, U-238. and Tc-99 for
Building 230.
Radionuclide Dose Rate (mrem/year) DCGL, (dpmn/I00cm2)

U-234 2.17E-04 115,207

U-235 4.57E-04 54,705

U-238 2.45E-04 102,041

Tc-99 5.06E-07 49,407,115

Table 3: Industrial worker dose rates and DCGL"'s for U-234, U-235, U-238. and Tc-99 for
Building 110.
Radionuclide Dose Rate (mrem/year) DCGLW(dpm/lOOcm 2)

U-234 4.OOE-04 62,500

U-235 5.55E-04 45,045

U-238 3.95E-04 63,291

Tc-99 4.75E-07 52,631,579

Table 4: Industrial worker dose rates and DCGL"'s for U-234, U-235, U-238. and Tc-99 for
Standard office.
Radionuclide Dose Rate (mrem/year) DCGLW (dpm/lOOcm2 )

U-234 8.82E-04 28,345

U-235 9.40E-04 26,596

U-238 8.14E-04 30,713

Tc-99 4.60E-07 54,347,826
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3.1.2 Building Renovation Scenarios

Considering that the uranium DCGL^,'s for standard office are more restrictive than the uranium

DCGL,'s for both Building 230 and Building 110, the standard office was further evaluated for the

renovation scenarios. These evaluations included the renovation worker scenario and the demolition

worker scenarios. The results of those evaluations are summarized in Tables 5 and 6.

Table 5: Renovation worker dose rates and DCGLw's for U-234, U-235, U-238 and Tc-99 for the
standard office.
Radionuclide Dose Rate (mrem/year) DCGLW (dpm/lOOcm2)

U-234 5.44E-04 45,956

U-235 4.48E-04 55,804

U-238 4.09E-04 61,125

Tc-99 2.48E-07 100,806,452

Table 6: Demolition worker dose rates and DCGLw's for U-234, U-235, U-238 and Tc-99 for the
standard office.
Radionuclide Dose Rate (mrem/year) DCGLw (dpm/lOOcm2)

U-234 7.14E-04 36,014

U-235 6.86E-04 36,443

U-238 6.45E-04 38,360

Tc-99 3.26E-07 76,687,117

3.2 Area Factors

Based on a comparison of the renovation scenarios DCGLw's for the standard office and the building

occupancy scenario DCGLw's for the standard office, it has been established that the building occupancy

scenario is the most restrictive. On this basis, area factors were calculated for Building 230 and the

standard office under the building occupancy scenario. No additional evaluation of renovation scenarios

was performed.

Additional modeling was required to obtain area factors. To obtain area factors, the code was used to

calculate the dose for Building 230 and the standard office. Then the code was run for a series of smaller

contaminated area sizes and the resultant dose rates were recorded. The area factor for each specific

source area is the dose rate for the larger area divided by the dose rate for the smaller area.
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3.2.1 Building 230 Area Factors

Dose assessment results, DCGLw's, and Area Factors for radionuclides of interest in Building 230 are

summarized in Tables 7 through 10.

Table 7: Building 230 dose rates, DCGLW, and area factors for U-234.

Source Area (_2)
-

8175

100

36

25

16

9

4

1

Dose Rate (mrem/year)

2.17E-04

7.34E-05

7.22E-05

7.19E-05

7.177E-05

7.13E-05

7.12E-05

7.09E-05

Area Factor

1

2.96

3.01

3.02

3.03

3.04

3.05

3.06

DCGLW

115,207 dpm/lOOcmr

Table 8: Building 230 dose assessment results, DCGL"'s, and area factors for U-235.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGL,

8175 4.57E-04 1 54,705 dpm/lOOcm2

100 1.49E-04 3.07

36 1.26E-04 3.63

25 1.18E-04 3.87

16 l.09E-04 4.19

9 9.85E-05 4.64

4 8.62E-05 5.30

1 7.35E-05 6.22

Table 9: Building 230 dose assessment results, DCGLw's, and area factors for U-238.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGLW

8175 2.45E-04 1 102,041 dpm/lOOcm2

100 8.44E-05 2.90
36 7.29E-05 3.36
25 7.75E-05 3.16
16 7.57E-05 3.24
9 7.34E-05 3.34
4 7.10E-05 3.45
1 6.85E-05 3.58
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Table 10: Building 230 dose assessment results, DCGLw's, and area factors for Tc-99.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGLW

8175 5.06E-07 1 49,407,115 dpmn/lOOcM2

100 4.02E-07 1.26
36 3.92E-07 1.29
25 3.88E-07 1.30
16 3.84E-07 1.32
9 3.78E-07 1.34
4 3.74E-07 1.35
1 3.68E-07 1.38

3.2.2 Standard Office Area Factors

Dose assessment results, DCGL,'s, and Area Factors for radionuclides of interest in a standard office are

summarized in Tables 11 through 14.

Table 11: Standard office dose rates, DCGLW, and area factors for U-234.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGL"

56 8.82E-04 1 28,345 dpm/lOOcm 2

9 2.06E-04 4.28
4 1.3 IE-04 6.73
1 8.60E-05 10.26

Table 12: Standard office dose assessment results, DCGLw,'s, and area factors for U-235.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGLW

56 9.40E-04 1 26,596 dpm/lOOcm2

9 2.24E-04 4.20

4 1.42E-04 6.62

1 8.75E-05 10.74

Table 13: Standard office dose assessment results, DCGL"'s, and area factors for U-238.

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGLW

56 8.14E-04 1 30,713 dpm/h00cm2

9 1.94E-04 4.20

4 1.25E-04 6.51

1 8.20E-05 9.93
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Table 14: Standard office dose assessment results, DCGL"'s, and area factors for Tc-99.

Source Area (m2) Dose Rate (mremlyear) Area Factor DCGLW

56 4.60E-07 1 54,347,826 dpm/lOOcm 2

9 3.88E-07 1.19

4 3.78E-07 1.22

1 3.69E-07 1.25

3.3 Gross Activity DCGLs

Each individual radionuclide DCGLW identified above corresponds to the release criterion. For multiple

radionuclides, allowing each radionuclide to be present at its DCGLW concentration would result in the

release criterion being exceeded. To account for the presence of multiple radionuclides contributing to

the total dose, a gross activity DCGLw can be developed. The gross activity DCGL for surfaces with

multiple radionuclides is calculated as follows:

1. Determine relative fraction () of the total activity contributed by each radionuclide.
2. Usef and the radionuclide-specific DCGL in the following equation:

Gross activity DCGL = 1/V/DCGLI +f2/DCGL2 +.fn /DCGL,,)

For the Hematite Facility, Westinghouse provided fractions of total activity for various U-235

enrichments. With this information in hand, gross Activity DCGLs were calculated. Table A-10 in

Appendix A summarizes the gross activity DCGLs for Building 230, Building 110, and a standard office

for varying enrichments of U-235. Results presented in Table A-10 establish that gross activity DCGLs

do not vary significantly with respect to the U-235 enrichment that may be present and that the DCGLs

for smaller rooms in the facility are the most restrictive.
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Table A-1
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Input Parameter Summary

Exposure Scenario

Parameter Description Unite Detault Value Building Building Building Renovation Demolition RemarlisPar___ m_____ tnOccupant Occupant Occupant Worker Worker ___
Hematite Hematite Hematite Hematite Hematite
Oice Bldg 230 Bidg 110 Ofice Office

RESRAD-Build Filname Occupancy Occupancy Occupancy Renovation Demolition
(U234, U235, (U234, U235, (U234, U235. (U234, U235, (U234, U235,
U238, AND U238, AND U238, AND U238, AND U238. AND
TC99).bld TC99).bld TC99).bid TC99).bid TC99).bld

Exposure Duration Total length of time wonsidered by days 365 365.25 365.25 365.25 90 60 The building occupancy scenario involves chronic
the dose assessment, including exposure to an Idividual for full work year In the facility.
intervals during which the receptor A one-year exposure period of 365.25 days was used as
may be absent from the building or per NUREG/CR-5512 V.1 Table 6.21.
at the contaminated Indoor
location. For the renovation worker scenario, a value of 90 days

was used as suggested In the RESRAD-Build Manual,
Section J.1.1 .

For the Demolition worker scenario, a 60 day exposure
period is assumed.

Indoor Fraction Fraction of the exposure duration NA 0.50 0.267 0.267 0.267 0.267 0.267 A value of 97.4 days per year was obtained from
that was spent by one or more NUREG/CR-5512 Volume 3 for the building occupancy
receptors inside the building. scenario. This value was also used in NUREGICR-6755,

Table 4.2. 97.4 days per year /365.25 days per year =
0.267. This value Is appropriate for at three scenarios.

Evaluation time Number of user-defined discrete Years 1 1 1 1 1 1
exposure periods for which the
dose calculations are performed

Number of Rooms Number of rooms i the number of NA 1 1 1 1 1 A 1-room model was used to represent the building.
distinct air 'Row regions In the part
of the building being modeled.

Deposition Velocity Deposition velocity of particles m/s 1 .OOOE-02 3.90E-04 3.90E-04 3.90E-04 3.90E-04 3.90E-04 For the Building Occupancy Scenario, a deposition
injected into the air from the velocity of 3.9E-04 was obtaIned from NUREG/CR-6755,
contaminated sources. The Table 4.2. This value Is the mean value from the
deposition velocity characterize probability distribution for the parameter. The same
the rate at which the particles In the value was used for the renovation and demolition
indoor air deposit on the surface, scenarios.

Resuspension Rate Rate at which the deposited 1/s 5.OOOE-06 6.26E-08 6.26E-08 6.26E-08 6.26E-08 6.26E-08 For the Building Occupancy Scenario, the resuspension
material Is resuspended In the air rate of 6.26E-8 was obtained from Table 4.2 of
per uni time. NUREG/CR-6755. This Is the median value from the

default probability distribution for the parameter. The
same value was used for the renovation and demolition
scenarios.

Building Exchange Rate Total volume of air In a building or 1/h 0.80 1.52 1.52 2.52 1.52 1.52 The building exchange rate of 1.52 was obtained from
room replaced by outside air per Table 4.2 of NUREGICR-6755. This Is the median of the
unit time. I_ I I I _default probabtity distribution for the parameter.

9/2128rM5
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Table A-1
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Input Parameter Summary

Exposure Scenario

Parameter Description Units Default Value Building Building Building Renovation Demolitionarks
__________________Occupant Occupant Occupant Worker WorkerRmak

Room Area Footprint area of the room. m2  
36 9.3 3,252 279 9.3 9.3 See Table B-3

Room Height Height of the room. _ 2.50 3.0 7.3 3.7 3.0 3.0 The height of the building is 12 feet (3.66 meters).
Radiological Units of Units of radiological activity dpm/m2  

NA dpmWm2  
dpm/m 2  

dpmhn 2  
dpmhm2  

dpmlm 2  disintegrations per minute
ActMty
Radiological Units of Units of radiation dose mrem NA mrem mrem mrem mrem mrem Units coincide with NRC guideline of 25 mrernyr
D ose 

I__ _ _ __ _ _ _ _ __ _ _I__ _ _ _ _

Number of Receptors Number of receptors who arethe NA 1 1 1 1 1 1 Dose calculated for one receptor.
subjects of the dose assessment.

Receptor Room Room In which the receptor Is NA 1 1 1 1 1 A oneroom model Is used.
located.

Receptor Location Spatialcoordinates ofthe point m 1,1,1 1.5.1.5.1 30.5, 26.7,1 9.1, 7.6,1 1,1.5,1 1,1.5,1 Forthe Building Occupancy Scenario, the dose
(xyz Cartesian coordinate system) assessment Is calculated at 1 meter above the center of
occupied by the receptor the floor. For the renovation and demolition scenarios, the

receptor is assumed to be 1 meter from the wall.

ReceptorTime Fraction Fraction of time spent by one or NA 1 1 1 1 1 1 100 % of the time spent inside the building Is spent at this
more receptors at a given location location.
while Inside the building. I

Receptor Breathing Rate Rate at which the exposed m3/day 18.0 33.6 33.6 33.6 36.0 36.0 For the building occupancy scenario, a breathing rate of
individual Inhales air while at the 1.4 m3/hr was obtained from NUREG/CR-6512, Volume 3,
specific receptor location. Table 5.8. This rate represents an average Inhalation rate

for adults males engaged In tght activity.

Frthe renovation and demolition scenarios, a breathing
rate of 1.5 m3/hrwas selected from NUREGICR-5512,
Volume 3, Table 5.7. This rate represents a medium
breathing rate for construction workers.

Hourly rates obtained form NUREGJCR-5512 ware
converted to daily rates for modeling. See Table B-4 for
supporting calculations.

Receptor Indirect Ingestion rate of deposited material m2
/hr 1.OOOE-04 1.12E-04 1.12E-04 1.12E.04 1.12E-04 1.12E-04 For the building occupancy scenario, an Indirect ingestion

Ingestion Rate for a receptor at a specified rateof 1.12E-04 m2/hr was selected from NUREG-6755,
location inside a building. This rate Table 4.2. This value represents the mean value from the
represents the transfer of deposited default probabIlity distribution for the parameter.
contamination from building
surfaces to the mouth via contact The same Indirect Ingestion rate was used for the
with hands, food, or other objects. renovation and demolition scenarios.

Shielding Thickness alt Thickness of shielding material cm O.OOOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 No shielding Is assumed between the source and the
receptorsourceas adjusted for orientation with respe receptor.

Ito source I I
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Table A-1
Westinghouse Hematite Facility

RESRAD-Bulid Dose Assessment
Input Parameter Summary

Exposure Scenario

Parameter Description Units Default Value Building Building Building Renovation Demolition Remars_____________Occupant Occupant Occupant Worker WorkerReak
Shielding Density all Bulk density of shielding material g/cc 2.400E+00 NA NA NA NA NA No shielding Is assumed between the source and the
receptor/souroes rece_ _ _ ptor.
Shielding Material all Material between source and NA concrete NA NA NA NA NA No shielding Is assumed between the source and the
mceptor/souroes receptor I receptor.
Number of Sources Number of radioactive source NA NA 6 a 6 6 6 Floor, ceiling, and four walls

locations to be considered In the
dose assessment

Source Descriptions Description of residual activity. NA NA See Table A-2 See Table A-4 See Table A-6 See Table A-2 See Table A-2 See Source Information Sheet
Source Room Number Room In which the source is NA 1 .OOOE+00 See Table A-2 See Table A-4 See Table A-4 See Table A-2 See Table A-2 See Source Information Sheet

situated.
Source Type Geometrical representation of the NA volume See Table A-2 See Table A-4 See Table A-4 See Table A-2 See Table A-2 See Source Information Sheet

physical distribution of radiolactive
material within a source (I.e.
volume, area, line or point).

Source Direction Direction of the source relative to NA x See Table A-2 See Table A4 See Table A-6 See Table A-2 See Table A-2 See Table B-3 for room geometry.
the three Cartesbon coordiate axes.
For a line source, the source
direction is defined as the axis
parallel to the line. For area and
volume sources, the source
direction is defined as the axis
normal to the surface of the source.

Source Location Spadcal position of the source m 0,0.0 See Table A-2 See Table A-4 See Table A-4 See Table A-2 See Table A-2 See Table B-2
centerpoint In three dimensional
space relative to the origin. I

Source Area Extent of the contamination. Il s m2  
36 See Table A-3 See Table A-5 See Table A-7 See Table A-3 See Table A-3 See Table B4

the exposed area for a volume or
area source, or It Is the length for a
line source. I

Air release fraction for all Amount of the contaminated NA 0.100 0.357 0.357 0.357 0.357 0.357 The value 0.357 was obtained from NUREG/CR-6755,
sources material removed from the source Table 4.2. The value selected Is the mean value from the

that i released Into the air In the defauit probability distribution for the parameter.
_ rspirable particulate range.

Direct Ingestion rate for Incidental Ingestion rate of 1/h O.OOOE+00 1.97E-06 1.35E-08 1.37E-07 1.97E-06 1.97E-4 Calculated from the default Ingestion rate of 1.1 E-04 m2/hr
all sources contaminated material directily from in NUREG/CR-5512 building occupancy scenario. The

the source. Ingestion rate of 1.1 E-04 m'/hr represents the average
samembrof Mte screening group (Beyeler et at, 1999). The
same rate was used for the renovation end demolition
scenarios. See Table B-4 for supporting calculations.
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Table A-1
Westinghouse Hematite Facility

RESRAD-Bulid Dose Assessment
Input Parameter Summary

Exposure Scenario

Parameter Description Units Default Value Building Building Building Renovation Demolition Remarks
_____________Occupant Occupant Ocu.n Worker Worker

Removable fraction for all Fraction of a point, line or area NA 0.50 0.022 for all 0.022 for all 0.022 for all 0.022 0.022 From Survey Unit 1-20, the most contaminated unit, the
sources source that can be removed. The sources sources sources for sources 1, for sources 1, Beta DPIMIOO cmr is 228.08 on average. The maximum

balance of the source is assumed 2, 3, 4.and 6 2, 3, 4,and 6 removable Beta DPM / cm' is 5. A conservative
to rmaln fixed. removable fraction would be 5/228.08 = 0.022. This

0.2 0.5 value was used for undisturbed sources.
for source 5 for source 5

(wall in closest (wall in Closest For the renovation scenado. a value of 0.2 was used for
proximity to proximity to the wall In closest proximity to the receptor to account for

receptor) receptor) disturbing one wall at a time during the 90 day exposure

duration.

For the demolition scenario, a value of 0.5 was used for
the wall In closest proximity to the receptor to account for
disturbing one wall at a time during the 60 day exposure
duration. The higher removable fraction was used for the
demolition scenario to account for greater disturbance
potential.

Source lifetime for all Time over which the removable days 365 10,000 10,000 10,00O 10,000 10.000 The vatue 10,000 was obtained from NUREG/CR-6755,
sources part of the source Is (linearly) ble 4.2. This vatue Is the most likely value from the

eroded. If the source Is fixed and default probability distribution.
nothing will be eroded, enter 0 for
the removable fraction and a
nonzero value for this time.

Radionuclide activity for Aciity (for a point source) or dpnmm2 2.22 of Co-60 See Table A-2 See Table A-4 See Table A-6 See Table A-2 See Table A-2 The dose due to unit activity on building surfaces (1/dpnvl
all sources activity concentration (for volume, -cm') Is typically used so that the DCGLw can be

area, and line sources) of determined by direct ratio. Converting to appropriate
radionuclides distributed In a unitsfordateentry, avaIueof 100 dpmhn was used for
source. a_____ _____ rea sources.

Radon release fraction for Fraction of the total amount of NA 0.1 0 0 0 0 0 The radon inhalation pathway Is not considered relevant.
all sources radon produced by radium decay Therefore, the radon release fraction was set a zero to

that escapes the surface of a suppress this pathway (NUREGICR-6755, Section 4.2)
contaminated material and Is
released to the air. This parameter
applies to point line and area

_sources. .
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Table A-2
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Source Information

Standard Office

Source D .ti (1) Room Source Source Location Source Radionuclide Activity
Number Source Number Type (m) Direction (di____)_

_Y _ U-234 U-235 U-238 Tc-99
1 Floor 1 Area 1.5 1.5 0.0 z 100 100 100 100
2 Ceiling 1 Area 1.5 1.5 3.0 z 100 100 100 100
3 North Wall 1 Area 1.5 3.0 1.5 * 100 100 100 100
4 South Wall I Area 1.5 0.0 1.5 100 100 100 100
5 West Wall 1 Area 0.0 1.5 1.5 x 100 100 100 100
6 East Wall 1 Area 3.0 1.5 1.5 x 100 100 100 A100

(1) See Table A-3 for room geometry.
(2)100 dpm/m2 = 1 dpm/100 cm2
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Table A-3
Westinghouse Hematite Facility

Room Geometry
Standard Office

Ap roximate Room Dimensions
Cartesion Dimension Dimension
Dimension (ft)(me)

Height z 10 3.0
Length x 10 3.0
Width _ _I 10 3.0

Area Calculations
Source Source Room Source Length Width Height Area
Number Description Number Type m) (m) (m) (M)

1 Floor I Area 3.0 3.0 0.0 9.3
2 Ceiling 1 Area 3.0 3.0 0.0 9.3
3 North Wall 1 _ Area 3.0 0.0 3.0 9.3
4 South Wall 1 Area 3.0 0.0 3.0 9.3
5 West Wall 1 Area 3.0 0.0 3.0 9.3
6 East Wall 1 Area 3.0 0.0 3.0 9.3

Total 55.7
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Table A-4
Westinghouse Hematite

RESRAD-Build Dose Assessment
Source Information

Building 230

ource SRoom Source Source Location Source Radionuclide Activity
Number Source Description() Number Type (m) _ Direction (d___m_)(2)

_ _ X I Y Z U-234 U-235 U-238 Tc-99
I Floor 1 Area 30.5 26.7 0.0 z 100 100 100 100
2 Ceiling 1 Area 30.5 26.7 7.3 z 100 100 100 100
3 North Wall I Area 30.5 53.3 3.7 * 100 100 100 100
4 South Wall I Area 30.5 0.0 3.7 y 100 100 - 100 100
5 West Wall 1 Area 0.0 26.7 3.7 x 100 100 I 100 100
6 East Wall 1 Area 61.0 26.7 3.7 x 100 100 I 100 100

(1) See Table A-5 for room geometry.
(2) 100 dpm/m2 = 1 dpm/100 cm2
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Table A-5
Westinghouse Hematite

Room Geometry
Building 230

A roximate Room Dimensions
Cartesion Dimension Dimension
Dimension (ft) (m)

Height z 24 7.3
Length x 200 61.0
Width Y 175 53.34

Area Calculations
Source Source Room Source Length Width Height Area
Number Description Number Type (m) (m) (m) (M)

1 Floor 1 Area 61.0 53.3 0.0 3252
2 Ceiling i Area 61.0 53.3 0.0 3252
3 North Wall 1 Area 61.0 0.0 7.3 446
4 South Wail I _ Area 61.0 0.0 7.3 446
5 West Wall 1 Area 0.0 53.3 7.3 390
6 East Wall 1 Area 0.0 53.3 7.3 390

_ Total 8175
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Table A-6
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Source Information

Building 110

ource S(1) Room Source Source Location Source Radionuclide Activity
SueecpoNumber Type D __ _ Direction u mr Te(2)

._I Y _ U-234 U-235 U-238 Tc-99

. Floor 1 Area 9.1 7.6 0.0 z 100 100 100 100
2 Ceiling Area 9.1 7.6 3.7 z 100 100 100 100
3 __North Wall 1__ Area 9.1 15.2 1.8 y 100 100 100 100
4 South Wall 1 Area 9.1 0.0 1.8 100 100 100 100
_ West Wall__ Area 0.0 7.6 1.8 x 100 100 100 100
6 East Wall__ 1 Area 18.3 7.6 1.8 x 100 100 100 100

(1) See Table A-7 for room geometry.
(2)100 dpm/m2 = 1 dpm/100 cm2
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Table A-7
Westinghouse Hematite

Room Geometry
Building 110

Ap roximate Room Dimensions |
Cartesion Dimension Dimension
Dimension (ft) (M)

Height z 12 3.7
Length x 60 18.3
Width _ _ _ 50 15.24

Area Calculations
Source Source Room Source Length Width Height Area
Number Description Number Type (m) (m) (m) (M21

1 Floor 1 Area 18.3 15.2 0.0 279
2 Ceiling 1 Area 18.3 15.2 0.0 279
3 North Wall 1 _ Area 18.3 0.0 3.7 67
4 South Wall I Area 18.3 0.0 3.7 67
5 West Wall 1 Area 0.0 15.2 3.7 56
6 East Wall 1 Area 0.0 15.2 3.7 56

Total 803
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Table A-8
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Supporting Calculations

Dlirect Inansinn Rata for RuildinalRonm Snurtra

Ingestion Rate Total Source Direct
Room (Beyeler et al) Area Ingestion

(m2 /hr) (M2) (lhra)

Office 1.10E-04 56 1.97E-06
Building 230 1.10E-04 8175 1.35E-08
Building 110 1.10E-04 803 1.37E-07

Direct Ingestion Rate for Area Factor Calculations

Ingestion Rate Total Source Direct
Room (Beyeler et al) Area Ingestion

(m
2 /hr) (M

2
) (1hra)

AFIOO 1.10E-04 100 1.10E-06
AF36 1.10E-04 36 3.06E-06
AF25 1.1OE-04 25 4.40E-06
AF16 1.1OE-04 16 6.88E-06
AF9 1.1OE-04 9 1.22E-05
AF4 1.1OE-04 4 2.75E-05
AF1 1.10E-04 1.10E-04

Receptor Breathing Rate
BreahingRateBreathing

(m3/hr) eRate Reference
( m ~ ~ ~ l h r ) ~( m 2 / h r ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Building Occupancy 1.4 33.6 NUREG/CR-5512, V3, Table 5.8, average inhalation rate for adult males
Renovation Worker 1.5 36 NUREG/CR-5512, V3, Table 5.7, medium breathing rate for construction workers
Demolition Worker 1.5 36 NUREG/CR-5512, V3, Table 5.7, medium breathing rate for construction workers
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Table A4
Wesinghouse Hemad Facilty

RESRAD-Sund Do*e Assessanwt
DCGLw and Area Factor Calculatton

Red__ lFds Flowm 4fDaR DOO |L3 1s 25 1 I 1 150 | e 4 1

Swung Unev U -234 U234.BLD 6 62E-04 2j NA NA NA ,A 062.08E4 31E-04 8.OE4S NA NA NA NA 4.28 673 1026
Henbte Office

8d p LI-t U23SA6D 0.4-04 _t NA NA NA NA 2.24E-04 142E-04 .7-E45 NA NA NA NA 4.20 6.62 10.74
_ tn~btr ce60 - - ____ _____ _ _______

aultN tncY U-238 U23BLD 8.14E.04 30,7t3 t A -NA NA 12.4E-04 125E04 8.20E405 NA NA NA NA 4.20 6.51 9093
H-h.m. Offiv
Co00"nvy

Buldtq t y Tc43 TtC99.8t D 4.0E-07 54,347,826 NA NA NA NA 3.81E-07 3.TE4-07 3.69E407 NA NA NA NA 1.19 1 22 1.25
Havet. BMg 230

8uing fww U-234 U234.bL 2 2.17E-04 115.207 7.34E05 7.22E4- 7.19E4-5 7.17E-45 7.13E4- 7.12E-05 7.03E45 2 9 3J01 3.02 3.03 3.04 3.05 3.06
Hanabta Bd 230

S.&J-9 twy U-235 H b23tBL. 2 4.7-044 54.705 1.49E-04 1.2tE-04 t.l8E-04 1.9E-04 9.ee4-05 662E05 7.3#50 3.07 3.63 3.87 4.19 4.e4 5.30 6.22
H-b. " ald230 - __ -_____

ug t U-238 Ur23&BLD 2.4E-04 102,041 8.44E-05 7.29E-05 7.75E4-5 7.57E-05 7.34E405 7.1E-05 t.8E45 2.90 3.36 3.16 324 3.34 3.45 3.58
Havait.ld 230

Eding t TB-GO TC99.BLD 5.06E607 49,407,115 4.02E407 392E-07 3.88E607 3.64E07 3.78E407 3.74E-07 3.6SE-07 1.28 1 12.0 1.32 1.34 1.35 1.38

Occupancy
6uitg t U-234 U234.6LD 4.OE4-4 62.500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

S.Mdng 0a U-230 U2356.LD 5.55E-04 45,045 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Et Ona U.238 U238.ELD 3.9#4-04 81,291 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ocoupaney
To-GOin OCp T." R. 4.75E-07 52,631 NA NA NA NA A NA NA NA NA NA NA NA NA

WU-23 U234.8LD 5.44-04 40,666 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

R'i aftn U-2# L235.BLD 4,46E-04 38,44 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

RD-UoaNon
&.MingReoatio U-234 U236.Ot 4.OW096-04 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Hwebet. Ofte0

BWgRotin To." TC99.BLDf 2.48E-07 100.606.452 NA NA NA NA N NA NA NA NA NA NA NA NA N

S.dtD.fmU-234 (1234.6 7.14-04 35.014 NA NA NA NA NA NA NA NA "A NA NA NA NA NA

P Denw069n U-235 (13MOE6.6-04 38.443 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

606461 Denrolmlon U0-236 U1238.OLD 6ASE-04- 36,760 NA NA NA NA NA NA NA NA NA NA NA NA NA A

&MtDr Tv-GO TC6OOLD 3.266-0 .76,60117 NA NA NA NA NA, NA I NA NAI NA _NA NA NA NA A

PM.e 10 1



Table A-10
Westinghouse Hematite Facility

RESRAD-Build Dose Assessment
Gross Activity DCGLs

For Varying Uranium Enrichments

Percentage of Total Activity Gross Activity DCGLs
(%) (DPM/100 cm2)

E.
(%U235) U-234 U-235 U-238 Office Building 230 Building 110

0.2 14.86 1.35 83.75 30,285 102,626 62,854
0.71 48.03 2.28 49.68 29,431 105,771 62,343

1 54.78 2.76 42.46 29,249 106,151 62,165
2 68.26 3.68 28.06 28,900 106,980 61,835
3 75.12 4.13 20.75 28,726 107,424 61,673
5 82.09 4.53 13.38 28,554 107,936 61,523
8 86.82 4.73 8.45 28,441 108,357 61,439

10 88.58 4.76 6.66 28,402 108,559 61,418
15 91.12 4.72 4.16 28,348 108,936 61,409
20 92.51 4.62 2.87 28,321 109,222 61,422
25 93.41 4.49 2.1 28,307 109,474 61,447
30 94.05 4.36 1.58 28,301 109,705 61,480
35 94.54 4.23 1.22 28,295 109,904 61,507
40 94.93 4.11 0.96 28,289 110,068 61,527
45 95.25 3.99 0.76 28,287 110,235 61,554
50 95.53 3.87 0.6 28,286 110,397 61,581
55 95.76 3.76 0.48 28,285 110,542 61,606
60 95.96 3.66 0.38 28,285 110,673 61,629
65 96.14 3.56 0.3 28,285 110,802 61,652
70 96.3 3.46 0.23 28,288 110,940 61,681
75 96.45 3.37 0.17 28,289 111,055 61,702
80 96.58 3.29 0.13 28,286 111,145 61,714
85 96.7 3.21 0.088 28,287 111,247 61,734
90 96.82 3.13 0.054 28,286 111,341 61,749
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** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 1 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

RESRAD-BUILD Table of Contents -
== =

RESRAD-BUILD Input Parameters ............ 2
Building Information ..................... 3
Source Information ....................... 4
For time = 0.OOE+00 yr

Time Specific Parameters .............. 7
Receptor-Source Dose Summary .......... 10
Dose by Pathway Detail ................ 11
Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr
Time Specific Parameters .............. 14
Receptor-Source Dose Summary .......... 17
Dose by Pathway Detail ................ 18
Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 2 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld

RESRAD-BUILD Input Parameters =

= =

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6

1
3.650000E+02 days
2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation
[ml [mi [ml [m3/day]

1 1.500 1.500 1.000 1.000 3.36E+01

Ingestion (Dust)

(m2/hr]
1.12E-04

- Receptor-Source Shielding Relationship -

Receptor Source Density Thickness

[g/cm3] [cm]

Material

1

1

1
1
1
1

1
2
3
4
5
6

2.40E+00
2.4OE+00
2.40E+00
2.4OE+00
2.4OE+00
2.40E+00

0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00

Concrete
Concrete
Concrete
Concrete
Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 3 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hrj

Hi: 3.000

*

* Room 1

* LAMBDA: 1.52E+00

*

*

<=QO1: 4.24E+01

* Q10 : 4.24E+01
*

*

*

Area 9.300

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 4 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

= Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day)

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]

U-234
TH-230
RA-226
PB-210

1.000E+02

0. 00OE+00
0. 00OE+00

0.OOOE+00

1.275E-04
2.468E-04
5.950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02
1.468E-01

3. 871E-03
6.214E-03

Submersion
(mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07
4.663E-03
4.698E-06

Source: 2

Location:: Room : . x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m):3.00E+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.200E-02
1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

(dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5. 946E-02
1.468E-01

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

U-234 1.OOOE+02
TH-230 0.OOOE+00

1.275E-04
2.468E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 5 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

RA-226 O.OOOE+00

PB-210 O.000E+00

5.950E-04
2. 422E-03

3.871E-03
6.214E-03

4.663E-03
4.698E-06

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day)

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226
PB-210

1.OOOE+02

0.00OE+00

0. OOOE+00
0.OOOE+00

1.275E-04

2.468E-04

5.950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03
6.214E-03 4.698E-06

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02
1.000E+04 [day]

Direction: y

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5. 946E-02

1.468E-01
3. 871E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

U-2 34
TH-230
RA-226

1.000E+02

0.OOOE+00

0. 00OE+00

1.275E-04

2 .468E-04

5. 950E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 6 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.57OE-01

2.200E-02

1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose

Ingestion

[dpm/m2] [mrem/dpm]

Conversion Factor (Library: FGR 13 Morbidity

U-234

TH-230

RA-226

PB-210

1.00OE+02
0. 00OE+00

0.OOOE+00

0.OOOE+00

1.275E-04

2.468E-04

5. 950E-04
2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose C

00 y: 1.50 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

0.OOOE+00

onversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-234
TH-230
RA-226

PB-210

1. 00OE+02
0. 00OE+00

0.00OE+00
0.OOOE+00

1.275E-04
2.468E-04

5. 950E-04

2.422E-03

Inhalation
[mrem/dpm]

5. 946E-02

1.468E-01
3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07
9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 7 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [ml

Length(m]:3.OOE+00 Width[m):3.00E+00 Direction: z

1. 970E-06

3.570E-01

2.200E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.00OE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 8 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hrJ

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2)
U-234 1.000E+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day)

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 9 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr)
3.570E-01

2.200E-02

1.OOOE+04 (day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2)
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m)

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 El/hr]

3.570E-01

2.200E-02

1.OOOE+04 (day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02
TH-230 0.OOOE+00
RA-226 0.OOOE+00
PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 10 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

= _

- ~RESRAD-BUILDDose Tables=

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor
Total

1

1 2 3 4
1.47E-04 1.47E-04 1.47E-04 1.47E-04

1.47E-04 1.47E-04 1.47E-04 1.47E-04

5 6
1.47E-04 1.47E-04 8.82E-04
1.47E-04 1.47E-04 8.82E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 11 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

3.84E-07

3.84E-07

Deposition
1.72E-11
1.72E-11

Immersion

7.45E-14

7.45E-14

Inhalation Radon

1.35E-04 1.78E-20

1.35E-04 1.78E-20

Ingestion

1.16E-05

1.16E-05

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
1.37E-07

1.37E-07

External
2.16E-07

2.16E-07

External
2.16E-07

2.16E-07

External

2.16E-07
2.16E-07

External
2.16E-07
2. 16E-07

Deposition Immersion

1.72E-11 7.45E-14

1.72E-11 7.45E-14

Deposition Immersion

1.72E-11 7.45E-14

1.72E-11 7.45E-14

Deposition Immersion

1.72E-11 7.45E-14

1.72E-11 7.45E-14

Deposition Immersion

1.72E-11 7.45E-14
1.72E-11 7.45E-14

Deposition Immersion
1.72E-11 7.45E-14

1.72E-11 7.45E-14

Inhalation Radon
1.35E-04 1.78E-20

1.35E-04 1.78E-20

Inhalation Radon

1.35E-04 1.78E-20

1.35E-04 1.78E-20

Inhalation Radon
1.35E-04 1.78E-20

1.35E-04 1.78E-20

Inhalation Radon

1.35E-04 1.78E-20
1.35E-04 1.78E-20

Inhalation Radon

1.35E-04 1.78E-20

1.35E-04 1.78E-20

Ingestion

1.16E-05

1.16E-05

Ingestion

1.16E-05

1.16E-05

Ingestion
1.16E-05

1.16E-05

Ingestion

1.16E-05
1.16E-05

Ingestion

1.16E-05

1.16E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 12 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

1.47E-04

1. 60E-09
2.32E-13

1.16E-15

Total

1.47E-04

1. 60E-09

2. 32E-13

1.16E-15

Source: 2

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226
PB-210

1.47E-04

1.60E-09

1.17E-13

1.16E-15

Total

1.47E-04

1.60E-09

1.17E-13

1.16E-15

Source: 3

Nuclide Receptor

1
U-234

U-234

TH-230
RA-226
PB-210

1.47E-04

1.60E-09
1.53E-13

1. 16E-15

Total

1.47E-04

1.60E-09
1.53E-13

1.16E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 13 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor

1
U-234
U-234
TH-230
RA-226
PB-210

1.47E-04
1. 60E-09
1.53E-13

1.16E-15

Total

1.47E-04

1.60E-09
1.53E-13

1.16E-15

Source: 5

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

1.47E-04
1.60E-09

1.53E-13
1.16E-15

Total

1.47E-04
1.60E-09

1.53E-13

1.16E-15

Source: 6

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226

PB-210

1.47E-04

1.60E-09
1. 53E-13

1.16E-15

Total

1.47E-04
1.60E-09
1.53E-13

1.16E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 14 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

- Assessment for Time: 2
= Time =1.OOE+00 yr =

= Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [ml
Length[m]:3.OOE+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07
PB-210 2.003E-09

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [m]
Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07
PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 15 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2)
U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [ml

Lengthim]:3.QOE+00 Widthlm]:3.OOE+00 Direction: y

1. 970E-06

3. 570E-01
2. 121E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 16 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr)

3.570E-01

2.121E-02

1.000E+04 (day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m)

Length[m]:3.OOE+00 Width[m):3.OOE+00 Direction: x

1.970E-06

3.570E-01

2.121E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 17 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

- RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source

Receptor I
Total

1 2
1.47E-04 1.46E-04

1.47E-04 1.46E-04

3
1.47E-04
1. 47E-04

Source

4
1.47E-04

1.47E-04

Source

5

1.47E-04
1.47E-04

Source Total

6
1.47E-04 8.80E-04

1.47E-04 8.80E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 18 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

External

3.84E-07

3.84E-07

Deposition
1. 72E-11
1.72E-11

Immersion

7.45E-14

7.45E-14

Inhalation Radon

1.35E-04 1.25E-19

1.35E-04 1.25E-19

Ingestion

l.llE-05

1.llE-05

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

External
1.37E-07

1.37E-07

External
2.16E-07

2.16E-07

Deposition Immersion

1.72E-11 7.45E-14
1.72E-11 7.45E-14

Deposition Immersion

1.72E-11 7.45E-14

1.72E-11 7.45E-14

Inhalation Radon

1.35E-04 1.25E-19

1.35E-04 1.25E-19

Inhalation Radon
1.35E-04 1.25E-19

1.35E-04 1.25E-19

Ingestion

l.llE-05

l.llE-05

Ingestion

l.llE-05

1.11E-05

Source: 4

Receptor

1
Total

External
2.16E-07

2.16E-07

Deposition Immersion

1.72E-11 7.45E-14

1.72E-11 7.45E-14

Inhalation Radon
1.35E-04 1.25E-19

1.35E-04 1.25E-19

Ingestion

1.1lE-05

1.llE-05

Source: 5

Receptor

1
Total

External
2.16E-07

2.16E-07

Deposition Immersion
1.72E-11 7.45E-14

1.72E-11 7.45E-14

Inhalation Radon
1.35E-04 1.25E-19

1.35E-04 1.25E-19

Ingestion
1.llE-05
1.llE-05

Source: 6

Receptor

1
Total

External
2.16E-07

2.16E-07

Deposition Immersion Inhalation Radon
1.72E-11 7.45E-14 1.35E-04 1.25E-19

1.72E-11 7.45E-14 1.35E-04 1.25E-19

Ingestion

1.llE-05

1.llE-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 19 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

1.47E-04

4.80E-09

1. 62E-12

1. 69E-14

Total

1.47E-04

4.80E-09

1. 62E-12

1. 69E-14

Source: 2

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

1.46E-04

4. 80E-09

8. 11E-13
1.68E-14

Total

1.46E-04

4. 80E-09

8. 11E-13

1.68E-14

Source: 3

Nuclide Receptor
1

U-234
U-234

TH-230
RA-226

PB-210

1.47E-04

4.80E-09
1.07E-12

1. 68E-14

Total

1.47E-04

4.80E-09
1.07E-12

1. 68E-14



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 20 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

1.47E-04
4. BOE-09
1.07E-12
1.68E-14

Total

1.47E-04
4. BOE-09
1.07E-12

1. 68E-14

Source: 5

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

1.47E-04
4.80E-09
1.07E-12

1.68E-14

Total

1.47E-04

4.80E-09
1. 07E-12
1.68E-14

Source: 6

Nuclide Receptor
1

U-234
U-234
TH-230

RA-226
PB-210

1.47E-04
4.80E-09
1.07E-12
1. 68E-14

Total

1.47E-04
4.80E-09
1.07E-12

1.68E-14



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 21 **
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 8.82E-04 8.60E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 8.83E-04 8.80E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 1 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

RESRAD-BUILD Table of Contents =

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4
For time = 0.00E+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.00E+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18
Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 2 **
Title : Hematite Building Occupancy Office U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6

1
3.650000E+02 days
2.670000E-01

Receptor Information

Receptor Room x y

[m] (ml
1 1 1.500 1.500

z FracTime Inhalation
[m] [m3/day]

1.000 1.000 3.36E+01

Ingestion (Dust)
[m2/hr]

1.12E-04

Receptor-Source Shielding Relationship =

Receptor Source Density Thickness Material
[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2.4OE+00
2.4OE+00

2.40E+00

2.40E+00
2. 40E+00

0.OOE+00

0.OOE+00
0.OOE+00

0. OOE+00

0.OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 3 **
Title : Hematite Building Occupancy Office U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [ml

Area [m2]

Air Exchanges [m3/hr]

Hl: 3.000

Area 9.300

* Room 1

* LAMBDA: 1.52E+00

<=QO1: 4.24E+01
* Q10 : 4.24E+01

*

* * * * * *

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 4 **
Title : Hematite Building Occupancy Office U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.00E+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.000E+04 [day]

Direction: z

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04
5.766E-01 9.049E-05

3.029E+O0 9.734E-04

U-235

PA-231

AC-227

1. OOOE+02

0. 00OE+00

0.OOOE+00

1 .204E-04

4.775E-03

6.665E-03

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]
Inhalation

[mrem/dpm]

5.541E-02

5. 766E-01
3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04
9.049E-05

9.734E-04

U-235
PA-231
AC-227

1. OOOE+02

0. OOOE+00
0. 00OE+00

1 .204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 5 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 (l/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

(mrem/dpm]

5.541E-02

5.766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231

AC-227

1.OOOE+02

0. OOOE+00

0. OOOE+00

1. 204E-04
4.775E-03

6. 665E-03

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50(m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [l/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1.000E+02

0.OOOE+00

0.00OE+00

1.204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 6 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50(m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 (1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5.541E-02

5.766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231

AC-227

1.000E+02

0. OOOE+00

0. OOOE+00

1.204E-04

4.775E-03

6.665E-03

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)l]
5.541E-02 4.063E-04

5.766E-01 9.049E-05
3.029E+00 9.734E-04

U-235

PA-231
AC-227

1.OOOE+02

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

1.204E-04

4. 775E-03

6.665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 7 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr -

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration
[dpm/m2]

U-235 1.OOOE+02

PA-231 0.000Z+00

AC-227 0.OOOE+00

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m)

Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: z

1.970E-06

3.570E-01

2.200E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 0.OOOE+00
AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 8 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 (1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]

Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

fdpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 9 **

Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 0.00000000E+O0 years

Source: 5
Location:: Room : 1 x: 0.'

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length(m]:3.00E+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.000E+02

PA-231 0.OOOE+00

AC-227 0.000E+00

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: x

1. 970E-06

3.570E-01

2.200E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.000E+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 10 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

- RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
1.68E-04 1.49E-04 1.55E-04 1.55E-04

1.68E-04 1.49E-04 1.55E-04 1.55E-04

Source Source Total

5 6
1.55E-04 1.55E-04 9.40E-04

1.55E-04 1.55E-04 9.40E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 11 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

3.15E-05
3.15E-05

Deposition

1. 41E-09

1.41E-09

Immersion

7.54E-l1

7.54E-ll

Inhalation Radon

1.26E-04 0.OOE+00

1.26E-04 0.OOE+00

Ingestion

1.09E-05

1.09E-05

Source: 2
Receptor

1
Total

Source: 3

Receptor

1
Total

External

1.25E-05

1.25E-05

External
1.85E-05

1.85E-05

Deposition Immersion
1.41E-09 7.54E-11

1.41E-09 7.54E-11

Deposition Immersion
1.41E-09 7.54E-11

1.41E-09 7.54E-ll

Inhalation Radon

1.26E-04 O.OOE+00

1.26E-04 O.OOE+00

Inhalation Radon

1.26E-04 O.OOE+00

1.26E-04 O.OOE+00

Ingestion

1.09E-05

1.09E-05

Ingestion

1.09E-05

1.09E-05

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor
1

Total

External
1.85E-05
1.85E-xr

External
1.85E-OS
1.85E-05

External
1.85E-05
1.8SE-05

Deposition Immersion
1.41E-09 7.54E-11

1.41.-09 7.54E-11

Deposition Immersion
1.41E-09 7.54E-11

1.415-09 7.541-11

Deposition Immersion

1.41E-09 7.54E-11

1.41E-09 7.54E-1l

Inhalation Radon
1.26E-04 O.OOE+00

1.26E-04 O.OOE+00

Inhalation Radon

1.26E-04 O.OOE+00
1.26E-04 0.00E+00

Inhalation Radon
1.26E-04 0.00E+00

1.26E-04 0.OOE+00

Ingestion

1.09E-05

1.09E-05

Ingestion

1.09E-05
1.09E-05

Ingestion
1.09E-05

1.09E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 12 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-235
U-235
PA-231
AC-227

Total

1. 68E-04

1.85E-08

8.35E-10

1.68E-04

1. 85E-08
8.35E-10

Source: 2

Nuclide Receptor
1

U-235
U-235

PA-231

AC-227

Total

1.49E-04
1.84E-08
8.30E-10

1.49E-04
1.84E-08

8.30E-10

Source: 3

Nuclide Receptor

1
U-235

U-235
PA-231
AC-227

Total

1.55E-04
1.84E-08
8.32E-10

1.55E-04
1. 84E-08
8.32E-10

Source: 4

Nuclide Receptor

1
U-235

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 13 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.OOOOOOOOE+00 years

U-235

PA-231

AC-227

1.55E-04

1.84E-08

8.32E-10

1. 55E-04

1.84E-08

8. 32E-10

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

1. 55E-04

1.84E-08

8.32E-10

1. 55E-04

1.84E-08
8.32E-10

Source: 6

Nuclide Receptor

1
U-235

U-235
PA-231

AC-227

Total

1.55E-04
1.84E-08
8. 32E-10

1.55E-04

1.84E-08
8.32E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 14 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2 -

Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [mi
Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 2

Location:: Room : 1 x: 1..
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [mi
Length(m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06

3.570E-01

2.121E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 15 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr)

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 4
Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]
Geometry:: Type: Area Length[m):3.00E+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 16 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [im

Length[i]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3.570E-01

2.121E-02

1. OOOE+04

[1/hr)

[day]

Contamination:: Nuclide Concentration

[dpm/m2)
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 17 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

1.68E-04 1.49E-04 1.55E-04 1.55E-04

1.68E-04 1.49E-04 1.55E-04 1.55E-04

Source
5

1. 55E-04

1.55E-04

Source Total

6
1.55E-04 9.38E-04

1.55E-04 9.38E-04

Receptor 1

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 18 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1
Receptor

1
Total

External

3.15E-05

3.15E-05

Deposition
1.41E-09

1.41E-09

Immersion
7.54E-11

7.54E-11

Inhalation Radon
1.26E-04 0.OOE+00

1.26E-04 0.OOE+00

Ingestion

1.05E-05

1.05E-05

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

External

1.25E-05
1.25E-05

External
1.85E-05

1.85E-05

External

1.85E-05

1.85E-05

External
1. 85E-OS
1.8 SE-OS

Deposition Immersion

1.41E-09 7.54E-11
1.41E-09 7.54E-11

Deposition Immersion
1.41E-09 7.54E-11

1.41E-09 7.54E-11

Deposition Immersion
1.41E-09 7.54E-11

1.41E-09 7.54E-11

Deposition Immersion

1.41E-09 7.54E-11
1.41E-09 7.54E-11

Inhalation Radon

1.26E-04 0.00E+00

1.26E-04 0.OOE+00

Inhalation Radon

1.26E-04 0.OOE+00

1.26E-04 0.OOE+00

Inhalation Radon

1.26E-04 0.00E+00

1.26E-04 0.00E+00

Inhalation Radon

1.26E-04 0.00E+00

1.26E-04 0.00E+00

Ingestion

1.05E-05

1.05E-05

Ingestion

1.05E-05

1.05E-05

Ingestion
1.05E-05

1.05E-05

Ingestion

1.05E-05
1.05E-05

Source: 6

Receptor

1
Total

External

1.85E-05

1.85E-05

Deposition Immersion Inhalation Radon
1.41E-09 7.54E-11 1.26E-04 0.OOE+00

1.41E-09 7.54E-11 1.26E-04 0.OOE+00

Ingestion

1.05E-05
1.05E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 19 **
Title : Hematite Building Occupancy Office U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

1. 68E-04

5.50E-08

5.78E-09

1.68E-04

5.50E-08

5.78E-09

Source: 2

Nuclide Receptor

1
U-235

U-235

PA-231

AC-227

Total

1.4 9E-04

5.4 9E-08

5.75E-09

1.49E-04

5.4 9E-08

5.75E-09

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

1.55E-04
5.49E-08

5.76E-09

1.55E-04
5.49E-08

5.76E-09

Source: 4

Nuclide Receptor

1
U-235

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 20 **
Title : Hematite Building Occupancy Office U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

U-235

PA-231
AC-227

1. 55E-04
5.4 9E-08

5.76E-09

1. 55E-04
5.4 9E-08

5.76E-09

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

1.55E-04

5.4 9E-08

5.76E-09

1.55E-04

5.4 9E-08

5.76E-09

Source: 6

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

1.55E-04

5.4 9E-08
5.76E-09

1.55E-04

5.4 9E-08
5.76E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:13:00 Page: 21 **
Title : Hematite Building Occupancy Office U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 9.40E-04 9.38E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0. OOE+00

1 9. 40E-04

1. OOE+00

9. 38E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 1 **

Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

- xRESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 8

Receptor-Source Dose Summary .......... 11

Dose by Pathway Detail ................ 12

Dose by Nuclide Detail ................ 13

For time = 1.OOE+00 yr
Time Specific Parameters .............. 15

Receptor-Source Dose Summary .......... 18

Dose by Pathway Detail ................ 19

Dose by Nuclide Detail ................ 20

Full Summary ............................. 22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 2 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

- RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation

[ml [ml [ml [m3/day]
1 1.500 1.500 1.000 1.000 3.36E+01

Ingestion (Dust)
[m2/hr]

1.12E-04

= Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2. 40E+00
2.40E+00

2.4OE+00

2.40E+00
2.40E+00

0. OOE+00
0.00E+00
0.OOE+00
0. OOE+00
0. OOE+00
0. OOE+00

Concrete

Concrete
Concrete

Concrete
Concrete

Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 3 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

* Room 1

* LAMBDA: 1.52E+00
*

<=QO1: 4.24E+01

* Q10 : 4.24E+01

*

Hl: 3.000

Area 9.300
* *

* * *

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 4 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Source Information

Source: 1
Location:: Room : 1 x: 1

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air
Removable fraction:

Time to Remove:

.50 y: 1.50 z: 0.00[m]

Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234
TH-230

RA-226

PB-210

1.OOOE+02

0. OOOE+00
0.OOOE+00
0.00OE+00

0. 00OE+00

1.21OE-04
1.275E-04

2.468E-04

5.950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02
1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07
9.155E-07

4.663E-03
4.698E-06

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02
1.000E+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.000E+02 1.210E-04 5.317E-02 7.191E-05U-238



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 5 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

U-234

TH-230
RA-226

PB-210

0. OOE+00
0.OOOE+00

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

1.275E-04

2.468E-04
5. 950E-04

2.422E-03

5. 946E-02

1.4 68E-01

3. 871E-03

6.214E-03

4.014E-07

9. 155E-07

4.663E-03
4. 698E-06

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]

Length m]:3.00E+00 Width(m]:3.00E+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230
RA-226

PB-210

1.OOOE+02

0.00OE+00

0.OOOE+00

0. 00OE+00

0.OOOE+00

1. 210E-04
1.275E-04

2.468E-04
5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 317E-02
5. 946E-02

1.468E-01
3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50[m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

Submersion

[mrem/yr/

(dpm/m3)]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 6 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

U-238

U-234

TH-230
RA-226

PB-210

1.OOOE+02

0.00OE+00

0. OOOE+00

0. 000E+00

0.000E+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

5.317E-02

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

7. 191E-05

4.014E-07

9. 155E-07

4. 663E-03

4.698E-06

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.200E-02
1.000E+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226

PB-210

1. OOOE+02
0.000E+00

0.OOOE+00

0.000E+00
0.000E+00

1.210E-04

1.275E-04

2.468E-04

5.950E-04
2 .422E-03

Inhalation

[mrem/dpm]

5. 317E-02

5. 946E-02

1.468E-01

3. 871E-03
6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05
4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 7 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: x

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2J [mrem/dpm]

U-238

U-234

TH-230

RA-226

PB-210

1.000E+02

0. 000E+00

0.00OE+00

0. 00OE+00

0. OOOE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.317E-02 7.191E-05

5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 8 **
Title : Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

e Assessment for Time: 1 -

Time =0.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 0.00 [ml

Length[m]:3.OOE+00 Width[m]:3.00E+00

1.970E-06 [1/hr)

3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [ml
Length[m):3.0OE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

3.570E-01
2.200E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00
TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 9 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Source: 3
Location:: Room : 1 x: 1.50 y: 3.00 z: 1.50 [m]

Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr)
3.570E-01

2.200E-02

1.000E+04 (day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.000E+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 10 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hrl

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration
[dpm/m2]

U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr)
3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.000E+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 11 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.OOOOOOOOE+00 years

- RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor

Total

1

1 2 3 4
1.38E-04 1.34E-04 1.35E-04 1.35E-04

1.38E-04 1.34E-04 1.35E-04 1.35E-04

5
1.35E-04
1. 35E-04

6
1.35E-04 8.14E-04
1.35E-04 8.14E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 12 **

Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

Source: 2

Receptor
1

Total

Source: 3

Receptor
1

Total

External
6.07E-06

6.07E-06

External
2.4 1E-06
2.4 1E-06

External
3.57E-06
3.57E-06

Deposition
2.72E-10

2 .72E-10

Deposition

2.722E-E

2.72E-20

Deposition

2.72E-10

2.72E-10

Immersion

1.34E-11

1.34E-11

Immersion

1.34E-11

1.34E-11

Immersion

1.34E-11

1.34E-11

Inhalation
1.21E-04

1.21E-04

Inhalation

1.21E-04
1.21E-04

Inhalation
1.21E-04

1.21E-04

Radon
1.26E-26

1.26E-26

Radon

1.26E-26

1.26E-26

Radon

1.26E-26

1.26E-26

Ingestion
1.10E-05

1.10E-05

Ingestion

1.10E-05
1.10E-05

Ingestion

1.10E-05

1.10E-05

Source: 4

Receptor
1

Total

External
3.57E-06

3.57E-06

Deposition
2.72E-10

2. 72E-10

Immersion
1.34E-11

1.34E-11

Inhalation

1.21E-04

1.21E-04

Radon
1.26E-26

1.26E-26

Ingestion

1.10E-05

1.10E-05

Source: 5

Receptor

1

Total

Source: 6

Receptor
1

Total

External

3.57E-06
3.57E-06

External
3.57E-06
3.57E-06

Deposition

2.72E-10
2.72E-10

Deposition

2. 72E-10
2.72E-10

Immersion

1.34E-11
1.34E-11

Immersion

1.34E-11

1.34E-11

Inhalation

1.21E-04
1.21E-04

Inhalation
1.21E-04
1.21E-04

Radon

1.26E-26
1.26E-26

Radon
1.26E-26

1.26E-26

Ingestion

1.10E-05
1.10E-05

Ingestion
1.10E-05

1.10E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 13 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226

PB-210

1.38E-04

2. 08E-10

1.51E-15

1. 64E-19

6.58E-22

Total

1.38E-04

2. 08E-10

1.51E-15

1. 64E-19
6.58E-22

Source: 2

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226
PB-210

1.34E-04

2.08E-10
1.51E-15

8.26E-20

6.56E-22

Total

1.34E-04
2.08E-10

1. 51E-15
8.26E-20

6.56E-22

Source: 3

Nuclide Receptor
1

U-238
U-238

U-234

TH-230
RA-226

PB-210

1.35E-04

2.08E-10

1.51E-15

1. 08E-19
6.57E-22

Total

1.35E-04

2. 08E-10

1.51E-15

1.08E-19

6.57E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 14 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor

1
U-238

U-238

U-234

TH-230

RA-226
PB-210

1.35E-04

2.08E-10

1. 51E-15

1.08E-19
6.57E-22

Total

1.35E-04
2.08E-10
1. 51E-15

1.08E-19
6.57E-22

Source: 5

Nuclide Receptor

1
U-238

U-238
U-234
TH-230
RA-226
PB-210

1.35E-04

2.08E-10
1.51E-15

1.08E-19

6.57E-22

Total

1.35E-04

2.08E-10
1.51E-15

1.08E-19

6.57E-22

Source: 6

Nuclide Receptor
1

U-238
U-238
U-234
TH-230
RA-226
PB-210

1.35E-04

2.08E-10
1.51E-15

1.08E-19
6.57E-22

Total

1.35E-04

2.08E-10
1.51E-15

1.08E-19

6.57E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 15 **
Title : Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

= Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[ml:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06
3.570E-01

2.121E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 16 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hrI

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: y

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 17 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [mi

Length[m]:3.OOE+00 Width(m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

(dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13
PB-210 1.419E-15

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.00E+00 Widthfm]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.121E-02
1.OOOE+04 (day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 18 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem)

Source Source Source Source

1 2 3 4
1.38E-04 1.34E-04 1.35E-04 1.35E-04

1.38E-04 1.34E-04 1.35E-04 1.35E-04

Source Source Total

5 6
1.35E-04 1.35E-04 8.12E-04

1.35E-04 1.35E-04 8.12E-04
Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 19 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

External
6.07E-06

6.07E-06

External
2.41E-06

2.41E-06

External

3.56E-06

3.56E-06

External
3. 56E-06
3.56E-06

Deposition

2.72E-10
2.72E-10

Deposition

2.72E-10

2.72E-10

Deposition
2.72E-10

2.72E-10

Deposition
2. 72E-10
2.72E-10

Immersion
1.34E-11

1.34E-11

Immersion
1.34E-11

1.34E-11

Immersion

1.34E-11

1.34E-11

Immersion
1.34E-11

1.34E-11

Inhalation

1.21E-04

1.21E-04

Inhalation

1.21E-04

1.21E-04

Inhalation

1.21E-04

1.21E-04

Inhalation

1.21E-04

1.21E-04

Radon
1.8 9E-25

1.89E-25

Radon

1.89E-25

1.89E-25

Radon

1.89E-25

1.89E-25

Radon

1.89E-25

1. 89E-25

Ingestion

1.06E-05

1.06E-05

Ingestion
1.06E-05

1.06E-05

Ingestion

1.06E-05

1.06E-05

Ingestion

1.06E-05

1.06E-05

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
3.56E-06

3.56E-06

External

3.56E-06

3.56E-06

Deposition

2.72E-10
2.72E-10

Deposition

2.72E-10
2. 72E-10

Immersion

1.34E-11

1.34E-11

Immersion

1.34E-11

1.34E-11

Inhalation

1.21E-04
1.21E-04

Inhalation
1.21E-04

1.21E-04

Radon
1.89E-25

1.89E-25

Radon

1.89E-25

1. 89E-25

Ingestion

1.06E-05
1.06E-05

Ingestion

1.06E-05

1.06E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 20 **
Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-238

U-238

U-234
TH-230

RA-226
PB-210

1.38 E-04
6.23E-10
1.06E-14

2.45E-18

1.97E-20

Total

1. 38E-04
6.23E-10

1.06E-14
2.45E-18
1. 97E-20

Source: 2

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226

PB-210

1.34E-04

6.21E-10

1. 06E-14

1.23E-18

1.97E-20

Total

1.34E-04
6.21E-10

1.06E-14

1.23E-18

1.97E-20

Source: 3

Nuclide Receptor

1
U-238
U-238

U-234
TH-230

RA-226

PB-210

1.35E-04

6.22E-10

1.06E-14

1. 61E-18

1.97E-20

Total

1.35E-04

6.22E-10
1.06E-14

1.61E-18

1. 97E-20



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 21 **

Title : Hematite Building Occupancy Office U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor
1

U-238
U-238
U-234
TH-230

RA-226
PB-210

1.35E-04

6.22E-10
1.06E-14

1.61E-18
1. 97E-20

Total

1. 35E-04

6.22E-10

1.06E-14

1.61E-18

1. 97E-20

Source: 5

Nuclide Receptor

1

U-238
U-238
U-234
TH-230
RA-226

PB-210

1.35E-04

6.22E-10
1. 06E-14

1. 61E-18

1.97E-20

Total

1.35E-04

6.22E-10
1.06E-14
1. 61E-18
1.97E-20

Source: 6

Nuclide Receptor
I

U-238
U-238
U-234
TH-230

RA-226
PB-210

1.35E-04

6.22E-10
1.06E-14

1.61E-18

1.97E-20

Total

1.35E-04

6.22E-10
1.06E-14
1.61E-18
1.97E-20



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 Page: 22 **
Title : Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Full Summary

- RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 8.14E-04 8.12E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0. OOE+00

1 8.15E-04

1. OOE+00

8.12E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 1 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld

RESRAD-BUILD Table of Contents =

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr
Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 2 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6
1
3.650000E+02 days
2.670000E-01

Receptor Information

Receptor Room x

[mi
1 1.500

y z FracTime Inhalation

[ml [m] [m3/day]
1.500 1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr)
1.12E-041

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1

1
1

1
1
1

1
2
3
4

5
6

2.40E+00

2.4 OE+00
2.40E+00

2.40E+00

2.4OE+00

2.4OE+00

0. OOE+00

0.OOE+00
0.OOE+00

0.OOE+00

0. OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 3 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

- Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m)

Area [m2]

Air Exchanges [m3/hr]

Hi: 3.000

*

*

* Room 1

* LAMBDA: 1.52E+00
*

*

*

<=QO1: 4.24E+01

* Q10 : 4.24E+01
*

*

*

Area 9.300

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [1us]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 4 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m)

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 f1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 5 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Source: 3
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]
Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [l/hr]

3.570E-01

2.20OE-02
1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] (mrem/yr/

(dpm/m3)]
1.000E+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 4
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50[m]
Length[i]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 6 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld

Source: 5

Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length(m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] (mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 6

Location:: Room : 1 x: 3

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air

Removable fraction:
Time to Remove:

.00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Widthfm]:3.OOE+00

1.970E-06 (1/hr]
: 3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 7 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.00E+00 yr

Source Information =

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day)

Contamination:: Nuclide Concentration

[dpm/m2)
TC-99 1.OOOE+02

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [m]

Length(m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr)

3.570E-01
2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 8 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr)

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: y

Contamination:: Nuclide Concentration

(dpm/m2]

TC-99 1.OOOE+02

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.0OE+00 Direction: x

1.970E-06 [l/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 9 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hrJ
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 10 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

- RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
8.18E-08 7.37E-08 7.62E-08 7.62E-08

8.18E-08 7.37E-08 7.62E-08 7.62E-08

Source

5

7. 62E-08

7. 62E-08

Source Total
6

7.62E-08 4.60E-07
7.62E-08 4.60E-07

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 11 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

1.36E-08

1.36E-08

Deposition

6.09E-13
6.09E-13

Immersion

1.58E-14
1.58E-14

Inhalation

8.52E-09
8.52E-09

Radon

0.OOE+00
0. OOE+00

Ingestion

5.96E-08

5.96E-08

Source: 2
Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

External
5.52E-09

5.52E-09

External
8.07E-09

8.07E-09

External
8.07E-09

8.07E-09

External

8.07E-09
8.07E-09

Deposition

6.09E-13

6.09E-13

Deposition
6.09E-13

6. 09E-13

Deposition

6.09E-13

6.09E-13

Deposition

6.09E-13

6.09E-13

Immersion
1.58E-14

1.58E-14

Immersion
1.58E-14

1.58E-14

Immersion

1.58E-14

1.58E-14

Immersion
1.58E-14

1.58E-14

Inhalation

8.52E-09
8.52E-09

Inhalation

8.52E-09

8.52E-09

Inhalation

8 .52E-09

8.52E-09

Inhalation

8.52E-09
8.52E-09

Radon
0. OOE+00

0.00E+00

Radon

0.00E+00

0.00E+00

Radon

0. 00E+00

0.0 0E+00

Radon

0.OOE+00
0.00E+00

Ingestion

5.96E-08

5.96E-08

Ingestion

5.96E-08

5.96E-08

Ingestion

5.96E-08

5.96E-08

Ingestion

5.96E-08
5.96E-08

Source: 6

Receptor

1
Total

External
8.07E-09

8.07E-09

Deposition
6.09E-13

6.09E-13

Immersion
1.58E-14

1.58E-14

Inhalation

8.52E-09

8. 52E-09

Radon

0.OOE+00

0.OOE+00

Ingestion

5.96E-08

5.96E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 12 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

TC-99

TC-99 8.18E-08 8.18E-08

Source: 2

Nuclide Receptor

1
Total

TC-99

TC-99 7.37E-08 7.37E-08

Source: 3

Nuclide Receptor
1

Total

TC-99

TC-99 7.62E-08 7.62E-08

Source: 4

Nuclide Receptor
1

Total

TC-99

TC-99 7.62E-08 7.62E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 13 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Source: 5

Nuclide Receptor
1

Total

TC-99

TC-99 7.62E-08 7.62E-08

Source: 6

Nuclide Receptor

1
Total

TC-99
TC-99 7.62E-08 7.62E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 14 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

_ Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day)

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2)

TC-99 9.992E+01

Source: 2
Location:: Room : 1 x: 1

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air
Removable fraction:

Time to Remove:

.50 y: 1.50 z: 3.00 [mi
Length[ml:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

: 3.570E-01
2.121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 15 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hrJ

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2)
TC-99 9.992E+01

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.121E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml
Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06
3.570E-01

2.121E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 16 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width(m]:3.OOE+00 Direction: x

1. 970E-06

3. 570E-01

2.121E-02

1. OOOE+04

E1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2l
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 17 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
7.96E-08 7.15E-08 7.40E-08 7.40E-08

7.96E-08 7.15E-08 7.40E-08 7.40E-08

Source Source Total

5 6
7.40E-08 7.40E-08 4.47E-07

7.40E-08 7.40E-08 4.47E-07

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 18 **

Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

Source: 2

Receptor

1
Total

Source: 3

Receptor
1

Total

Source: 4

Receptor
1

Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
1.36E-08

1.36E-08

External

5.51E-09

5.51E-09

External
8.07E-09

8.07E-09

External
8.07E-09

8.07E-09

External

8.07E-09
8.07E-09

External
8. 07E-09
8.07E-09

Deposition

6.09E-13

6.09E-13

Deposition
6.09E-13

6.09E-13

Deposition

6.09E-13

6.09E-13

Deposition

6.09E-13

6.09E-13

Deposition

6. 09E-13
6.09E-13

Deposition

6.09E-13
6.0 9E-13

Immersion
1.58E-14

1.58E-14

Immersion

1.58E-14

1.58E-14

Immersion

1.58E-14

1.58E-14

Immersion

1.58E-14

1.58E-14

Immersion

1.58E-14
1.58E-14

Immersion

1.58E-14

1.58E-14

Inhalation
8 .52E-09

8.52E-09

Inhalation
8.52E-09
8.52E-09

Inhalation
8. 52E-09

8.52E-09

Inhalation

8.52E-09
8.52E-09

Inhalation
8.52E-09

8.52E-09

Inhalation

8.52E-09
8.52E-09

Radon

0. OOE+00

0.OOE+00

Radon

0.OOE+00

0.OOE+00

Radon

0. 00E+00

0. O0E+00

Radon

0.OOE+00

0.OOE+00

Radon

0.OOE+00

0. OOE+00

Radon

0.OOE+00

0. OOE+00

Ingestion
5.75E-08

5.75E-08

Ingestion
5.75E-08

5.75E-08

Ingestion
5.75E-08

5.75E-08

Ingestion
5.75E-08

5.75E-08

Ingestion

5.75E-08
5.75E-08

Ingestion
5.75E-08
5.75E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 19 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
Total

TC-99

TC-99 7.96E-08 7.96E-08

Source: 2

Nuclide Receptor
1

Total

TC-99
TC-99 7.15E-08 7.15E-08

Source: 3

Nuclide Receptor
1

Total

TC-99

TC-99 7.40E-08 7.40E-08

Source: 4

Nuclide Receptor

1

TC-99

TC-99 7.40E-08

Total

7.40E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 20 **
Title : Hematite Building Occupancy Office TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Source: 5

Nuclide Receptor

1
Total

TC-99
TC-99 7.40E-08 7.40E-08

Source: 6

Nuclide Receptor
1

Total

TC-99

TC-99 7.40E-08 7.40E-08



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 Page: 21 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00

1 4.60E-07

1. 00E+00

4.47E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 4.61E-07 4.48E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 1 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

= RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ........................ 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 2 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
9.OOOOOOE+01 days
2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation

[ml [m] [m] [m3/day]
1 1.000 1.500 1.000 1.000 3.60E+01

Ingestion (Dust)
[m2/hr]

1.12E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4

5
6

2.40E+00

2.4OE+00
2.4OE+00

2. 4OE+O0

2.4 OE+O0
2.4OE+00

0.OOE+00
O.OOE+00
0.OOE+00

0. OOE+00
0. OOE+00
O.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 3 **

Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height Em]

Area [m2]

Air Exchanges [m3/hr]

*

Hi: 3.000 * Room 1

* LAMBDA: 1.52E+00

<=Q01: 4.24E+01
* Q10 : 4.24E+01
*

Area 9.300
* *

* * * * * * * * * *

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [1us]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 4 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230
RA-226

PB-210

1. OOOE+02

0.OOOE+00
0.OOOE+00
0. 00OE+00

1.275E-04

2.468E-04
5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01
3.871E-03

6.214E-03

Submersion
[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07
4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5. 946E-02
1.468E-01

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

U-234 1.OOOE+02
TH-230 0.000E+00

1.275E-04

2.468E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 5 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

RA-226 0.000E+00

PB-210 0.OOOE+00

5. 950E-04

2.422E-03
3. 871E-03

6.214E-03
4. 663E-03
4. 698E-06

Source: 3

Location:: Room : 1 x: 1
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:
Time to Remove:

.50 y: 3.00 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226
PB-210

1.OOOE+02

0.OOOE+00

0. OOOE+00
0. OOOE+00

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.4 68E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50[m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

U-234

TH-230

RA-226

1.OOOE+02

0. OOOE+00

0. OOOE+00

1.275E-04

2.468E-04
5. 950E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 6 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.OOOE-01

1.000E+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226
PB-210

1.00OE+02

0.00OE+00
0. OOOE+00

0. OOOE+00

1.275E-04

2.4 68E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02
1.4 68E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07
9.155E-07

4.663E-03

4.698E-06

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226

PB-210

1.OOOE+02

0. 00OE+00

0. OOOE+00

0. 00OE+00

1.275E-04

2.468E-04

5.950E-04

2. 422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 7 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 0.00000000E+00 years

- Assessment for Time: 1
Time =0.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00

Source: 2
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06

3. 570E-01
2.200E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 8 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hrl

3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 4
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 9 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.OOOE-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.QOOE+00

PB-210 0.OOOE+00

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3. 570E-01

2.200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 10 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: O.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

(mrem]

Source Source Source Source Source

Receptor 1

Total

1 2 3 4

3.87E-05 3.86E-05 3.87E-05 3.87E-05

3.87E-05 3.86E-05 3.87E-05 3.87E-05

5
3.51E-04

3.51E-04

Source Total

6
3.86E-05 5.44E-04

3.86E-05 5.44E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 11 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: O.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External
9.10E-08

9.10E-08

Deposition
4. 07E-12

4. 07E-12

Immersion

1.84E-14
1.84E-14

Inhalation

3.57E-05

3.57E-05

Radon
2. 67E-22

2. 67E-22

Ingestion

2.89E-06
2.89E-06

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

External
3.27E-08
3.27E-08

External

5.05E-08

5.05E-08

External

5.05E-08

5.05E-08

Deposition
4.07E-12

4. 07E-12

Deposition
4. 07E-12

4. 07E-12

Deposition
4.07E-12

4. 07E-12

Immersion

1.84E-14
1.84E-14

Immersion
1.84E-14

1.84E-14

Immersion

1.84E-14

1.84E-14

Inhalation
3.57E-05
3.57E-05

Inhalation

3.57E-05

3.57E-05

Inhalation
3.57E-05

3.57E-05

Radon
2. 67E-22
2. 67E-22

Radon
2. 67E-22

2. 67E-22

Radon

2. 67E-22

2. 67E-22

Ingestion
2.89E-06

2.89E-06

Ingestion

2.89E-06

2.89E-06

Ingestion

2.89E-06

2.89E-06

Source: 5

Receptor

1
Total

External

9.10E-08
9.10E-08

Deposition
3.70E-ll
3.70E-11

Immersion
1.67E-13
1.67E-13

Inhalation

3.25E-04
3.25E-04

Radon

2.43E-21
2.43E-21

Ingestion

2.63E-05
2.63E-05

Source: 6

Receptor
1

Total

External
3.27E-08

3.27E-08

Deposition
4.07E-12

4.07E-12

Immersion
1.84E-14

1.84E-14

Inhalation
3.57E-05

3.57E-05

Radon

2. 67E-22
2. 67E-22

Ingestion
2.89E-06

2.89E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 12 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234
U-234

TH-230

RA-226
PB-210

3.87E-05
1.04E-10

3.39E-15

4.43E-18

Total

3.87E-05

1.04E-10

3.39E-15
4.43E-18

Source: 2

Nuclide Receptor
1

U-234
U-234
TH-230

RA-226
PB-210

3.86E-05
1. 04E-10
1. 74E-15

4 .42E-18

Total

3.86E-05
1.04E-10
1.74E-15
4.42E-18

Source: 3

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

3. 87E-05
1.04E-10
2.25E-15
4 .42E-18

Total

3.87E-05
1.04E-10

2.25E-15
4 .42E-18



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 13 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

3.87E-05
1.04E-10

2.25E-15

4 .42E-18

Total

3.87E-05

1.04E-10
2.25E-15

4.42E-18

Source: 5

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226
PB-210

3.51E-04

9.46E-10

8 .43E-15

4 . 01E-17

Total

3.51E-04

9.46E-10

8.43E-15

4.01E-17

Source: 6

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

3.86E-05

1.04E-10
1.74E-15

4.42E-18

Total

3.86E-05

1. 04E-10
1.74E-15

4.42E-18



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 14 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

= Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06

3.57OE-01
2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 15 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06
3.570E-01

2 .121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 16 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr)

3.570E-01
1.941E-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.927E+01

TH-230 8.936E-04

RA-226 1.935E-07

PB-210 1.990E-09

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hrl

3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 17 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

- RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

3.86E-05 3.85E-05 3.86E-05

3.86E-05 3.85E-05 3.86E-05

Source

4

3.86E-05

3.8 6E-05

Source

5
3.50E-04

3.50E-04

Source Total

6

3.85E-05 5.43E-04

3.85E-05 5.43E-04

Receptor
Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 18 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

9.10E-08

9.10E-08

Deposition
4.07E-12

4.07E-12

Immersion

1.84E-14

1.84E-14

Inhalation Radon
3.57E-05 1.67E-20

3.57E-05 1.67E-20

Ingestion
2.79E-06

2.79E-06

Source: 2

Receptor
1

Total

Source: 3

Receptor
1

Total

Source: 4

Receptor
1

Total

Source: 5

Receptor

1
Total

Source: 6
Receptor

1

Total

External
3.26E-08

3.26E-08

External

5.05E-08

5.05E-08

External
5.05E-08

5.05E-08

External

9.03E-08
9.03E-08

External

3.26E-08
3.26E-08

Deposition Immersion

4.07E-12 1.84E-14

4.07E-12 1.84E-14

Deposition Immersion

4.07E-12 1.84E-14

4.07E-12 1.84E-14

Deposition Immersion
4.07E-12 1.84E-14

4.07E-12 1.84E-14

Deposition Immersion

3.70E-11 1.67E-13

3.70E-11 1.67E-13

Deposition Immersion

4.07E-12 1.84E-14

4.07E-12 1.84E-14

Inhalation Radon
3.57E-05 1.67E-20
3.57E-05 1.67E-20

Inhalation Radon
3.57E-05 1.67E-20

3.57E-05 1.67E-20

Inhalation Radon
3.57E-05 1.67E-20

3.57E-05 1.67E-20

Inhalation Radon

3.25E-04 1.52E-19
3.25E-04 1.52E-19

Inhalation Radon

3.57E-05 1.67E-20

3.57E-05 1.67E-20

Ingestion
2.79E-06

2.79E-06

Ingestion
2.79E-06

2.79E-06

Ingestion

2.79E-06

2.79E-06

Ingestion

2.53E-05
2.53E-05

Ingestion
2.79E-06

2.79E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 19 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1

U-234

U-234

TH-230

RA-226
PB-210

3.86E-05

9.47E-10

2.11E-13
1.63E-15

Total

3.86E-05
9. 47E-10
2. 11E-13
1. 63E-15

Source: 2

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

3. 85E-05
9.47E-10
1.08E-13

1.63E-15

Total

3.85E-05

9.47E-10
1.08E-13

1.63E-15

Source: 3

Nuclide Receptor

1
U-234
U-234

TH-230
RA-226
PB-210

3.86E-05
9.47E-10
1.40E-13

1.63E-15

Total

3.86E-05
9.47E-10
1.40E-13

1.63E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 20 **
Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor

1
U-234

U-234

TH-230
RA-226

PB-210

3.8 6E-05

9.47E-10

1.4OE-13

1.63E-15

Total

3.86E-05

9.47E-10

1.40E-13
1.63E-15

Source: 5

Nuclide Receptor

1

U-234
U-234

TH-230

RA-226
PB-210

3. 50E-04
8. 61E-09
5.16E-13
1.48E-14

Total

3.50E-04
8. 61E-09

5.16E-13
1.48E-14

Source: 6

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

3.85E-05

9.47E-10

1. 08E-13

1.63E-15

Total

3.85E-05
9.47E-10
1. 08E-13
1.63E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 21 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

Full Summary

= RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OQE+00 1.OOE+00

1 5.44E-04 5.43E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time (yr]
0.OOE+00 1.OOE+00

1 2.21E-03 2.20E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 1 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr
Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18
Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 2 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
9.000000E+01 days
2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation

[mi [m] [ml [m3/day]
1 1.000 1.500 1.000 1.000 3.60E+01

Ingestion (Dust)

[m2/hr]
1.12E-041

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5

6

2. 40E+00

2.4OE+00
2. 40E+00

2.40E+00
2.40E+00
2.4OE+00

0.OOE+00

0.OOE+00
0.OOE+00

0.OOE+00
0.OOE+00

0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 3 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

**************** * *** ** ***

Hl: 3.700

*

*

* Room 1

* LAMBDA: 1.52E+00
*

*

*

<=QO1: 5.23E+01

* Q10 : 5.23E+01
*

*

*

Area 9.300

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 (11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 4 **
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

= Source Information

Source: 1
Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5. 541E-02
5. 766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235
PA-231

AC-227

1.000E+02
0.00OE+00

0.00OE+00

1.204E-04
4.775E-03

6.665E-03

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.54 1E-02
5.766E-01

3.029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04
9.049E-05
9.734E-04

U-235
PA-231

AC-227

1.00OE+02
0. 00OE+00

0. OOOE+00

1 .204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 5 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: y

1.970E-06 [1/hrl
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/
(dpm/m3)]

5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1. OOOE+02

0. OOOE+00

0. 00OE+00

1.204E-04

4.775E-03

6. 665E-03

Source: 4

Location:: Room : 1 x: 1.'

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02

5.766E-01

3. 029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231
AC-227

1. OOOE+02

0. OOOE+00

0. OOOE+00

1.204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 6 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.QOOE-01
1.OOOE+04 [day]

Direction: x

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02

5. 766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231
AC-227

1.OOOE+02

0. 00OE+00

0.00OE+00

1.204E-04

4.775E-03

6. 665E-03

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1. OOOE+02

0. 00OE+00

0. 00OE+00

1.204E-04
4 .775E-03
6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 7 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 O.OOOE+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 8 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 0.0000000OE+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]
Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00
AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 9 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m):3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.OOOE-01

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 O.000E+00

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3.570E-01

2.200E-02
1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02
PA-231 0.000E+00

AC-227 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 10 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor
Total

1
1 2 3 4

3.72E-05 3.27E-05 3.41E-05 3.41E-05

3.72E-05 3.27E-05 3.41E-05 3.41E-05

5
2.78E-04

2. 78E-04

6
3.27E-05 4.48E-04

3.27E-05 4.48E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 11 **
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5
Receptor

1
Total

Source: 6

Receptor

External
7.48E-06

7.48E-06

External

3.OOE-06

3.OOE-06

External

4.39E-06

4.39E-06

External

4.39E-06

4.39E-06

External
7.48E-06
7.48E-06

External
3.OOE-06
3.OOE-06

Deposition

2.71E-10

2.71E-10

Deposition
2.71E-10

2.71E-10

Deposition

2.71E-10

2.71E-10

Deposition

2.71E-10

2.71E-10

Deposition

2.47E-09
2.47E-09

Deposition
2.71E-10
2.71E-10

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.37E-10
1.37E-10

Immersion
1.51E-11

1.51E-11

Inhalation
2.70E-05

2. 70E-05

Inhalation
2.70E-05

2. 70E-05

Inhalation
2.70E-05

2. 70E-05

Inhalation

2.70E-05

2.70E-05

Inhalation

2.45E-04
2.45E-04

Inhalation
2.70E-05

2.70E-05

Radon

0. OOE+00

0. OOE+00

Radon
0.OOE+00

0. OOE+00

Radon

0.OOE+00

0 . OOE+00

Radon

0.OOE+00

0.OOE+00

Radon

0.OOE+00
0.OOE+00

Radon

O.OOE+00

0.OOE+00

Ingestion
2.72E-06

2.72E-06

Ingestion
2.72E-06

2.72E-06

Ingestion
2.72E-06

2.72E-06

Ingestion
2.72E-06

2.72E-06

Ingestion

2.48E-05
2.48E-05

Ingestion
2.72E-06

2.72E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 12 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

U-235

U-235
PA-231

AC-227

3.72E-05

1. 02E-09
1.11E-11

3.72E-05

1.02E-09

1.11E-11

Source: 2

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

3.27E-05

1.01E-09

1. lE-11

3.27E-05

1.01E-09

1.lOE-ll

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

3.41E-05
1.02E-09

1. 11E-11

3.41E-05
1.02E-09
1. 11E-11

Source: 4

Nuclide Receptor Total

1

U-235



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 13 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: O.00000000E+00 years

U-235

PA-231
AC-227

3.41E-05

1.02E-09

1. l1E-11

3.4lE-05

1.02E-09
1.l1E-11

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

2.78E-04

9.21E-09

1. OOE-10

2.78E-04

9.21E-09

1.OOE-10

Source: 6

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

3.27E-05

1.01E-09
1.10E-11

3.27E-05

1.01E-09
1.10E-11



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 14 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

3.570E-01

2. 121E-02
1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 15 **
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03
AC-227 3.322E-05

Source: 4
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1. 970E-06

3.570E-01

2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03
AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 16 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

1.941E-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.927E+01

PA-231 2.098E-03

AC-227 3.300E-05

Source: 6

Location:: Room : 1 x: 3.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1. 970E-06

3.570E-01

2.121E-02

1.OOOE+04

[1/hr)

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 17 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 1.00000000 years

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source
1 2 3 4

3.71E-05 3.26E-05 3.40E-05 3.40E-05

3.71E-05 3.26E-05 3.40E-05 3.40E-05

Source Source Total

5 6
2.77E-04 3.26E-05 4.47E-04

2.77E-04 3.26E-05 4.47E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 18 **
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2
Receptor

1
Total

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor
1

Total

External
7.48E-06

7.48E-06

External

3.OOE-06

3.OOE-06

External

4.39E-06

4.39E-06

External

4.39E-06

4.39E-06

External

7.42E-06
7.42E-06

External
3.OOE-06
3.OOE-06

Deposition
2.71E-10

2.71E-10

Deposition
2.71E-10
2. 71E-10

Deposition

2.71E-10
2.71E-10

Deposition
2 .71E-10

2 .71E-10

Deposition
2. 47E-09
2. 47E-09

Deposition
2.71E-10
2.71E-10

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.51E-11

1.51E-11

Immersion

1.37E-10
1.37E-10

Immersion

1.51E-11

1.51E-11

Inhalation
2.70E-05

2.70E-05

Inhalation
2.7OE-05

2.7OE-05

Inhalation
2.70E-05

2.70E-05

Inhalation

2.70E-05

2.7 0E-05

Inhalation

2.45E-04
2.45E-04

Inhalation

2. 70E-05

2.70E-05

Radon

O.OOE+00

0.OOE+00

Radon

O.OOE+OO

O.OOE+00

Radon

O.OOE+00

O.OOE+OO

Radon

O.OOE+OO

0. OOE+O0

Radon

O. OOE+OO
O.OOE+O0

Radon
0. OOE+OO

0. OOE+00

Ingestion
2.63E-06

2.63E-06

Ingestion

2.63E-06

2.63E-06

Ingestion

2.63E-06

2.63E-06

Ingestion
2.63E-06

2.63E-06

Ingestion

2.39E-05
2.39E-05

Ingestion
2.63E-06

2.63E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 19 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

3. 71E-05

9. 19E-09

6.86E-10

3.71E-05

9.19E-09

6.86E-10

Source: 2

Nuclide Receptor

1

U-235

U-235

PA-231

AC-227

Total

3. 26E-05

9.16E-09

6.82E-10

3.26E-05

9.16E-09

6.82E-10

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

3.4OE-05
9.17E-09

6. 83E-10

3.4 OE-05
9. 17E-09

6.83E-10

Source: 4

Nuclide Receptor Total

1

U-235



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 20 **
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

U-235

PA-231

AC-227

3.40E-05

9.17E-09

6.83E-10

3. 40E-05

9. 17E-09

6. 83E-10

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

2.77E-04

8.31E-08

6.18E-09

2.77E-04

8.31E-08

6. 18E-09

Source: 6

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

3.26E-05

9.16E-09
6. 82E-10

3.26E-05

9.16E-09

6.82E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 21 **
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 4.48E-04 4.47E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 1.82E-03 1.81E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 1 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 8

Receptor-Source Dose Summary .......... 11

Dose by Pathway Detail ................ 12

Dose by Nuclide Detail ................ 13

For time = 1.OOE+00 yr

Time Specific Parameters .............. 15

Receptor-Source Dose Summary .......... 18

Dose by Pathway Detail ................ 19

Dose by Nuclide Detail ................ 20

Full Summary ............................. 22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 2 **
Title : Hematite Office Renovation U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6

1
9.OOOOOOE+01 days
2.670000E-01

Receptor Information

Receptor Room x

[m]
1 1 1.000

y

[m]
1.500

z FracTime

[ml
1.000 1.000

Inhalation

[m3/day]

3.60E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

= Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material
[g/cm3] [cm]

1
1
1
1
1
1

1
2
3

4
5
6

2. 40E+00

2.4 OE+00
2.4OE+00

2.4OE+00

2.4OE+00
2.4OE+00

0. 00E+00

0. OOE+00
0.OOE+00

0.OOE+00

0.OOE+00
0.OOE+00

Concrete
Concrete
Concrete

Concrete

Concrete

Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 3 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height (m]

Area [m2]

Air Exchanges [m3/hr]

**************** ** ** ** ***

Hi:

Area

3.700

9.300

* Room 1

* LAMBDA: 1.52E+00

*

*

<=QO1: 5.23E+01

* Q10 : 5.23E+01
*

*

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 (11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 4 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.00E+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: z

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230

RA-226

PB-210

1. OOOE+02

0.OOOE+00

0.000E+00
0.OOOE+00

0. OOOE+00

1.210E-04

1.275E-04

2.468E-04

5.950E-04
2. 422E-03

Inhalation

[mrem/dpm]

5.317E-02

5.94 6E-02

1.468E-01

3. 871E-03
6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose C

50 y: 1.50 z: 3.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

0.000E+00

Direction: z

onversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]

1.000E+02 1.210E-04 5.317E-02 7.191E-05U-238



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 5 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

U-234

TH-230

RA-226
PB-210

0.OOOE+00

0. 00OE+00

0. OOOE+00

0. OOOE+00

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

5. 946E-02

1.468E-01

3. 871E-03

6.214E-03

4.014E-07

9. 155E-07

4. 663E-03

4. 698E-06

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226

PB-210

1. OOOE+02

0. 00OE+00

0.OOOE+00

0.OOOE+00

0.00OE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.317E-02 7.191E-05

5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50[m]
Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

Submersion

[mrem/yr/
(dpm/m3)]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 6 **
Title : Hematite Office Renovation U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

U-238
U-234

TH-230

RA-226

PB-210

1.OOOE+02

0.000E+00

0.000E+00

0. OOOE+00

0. 00OE+00

1.210E-04

1.275E-04

2.468E-04

5.950E-04
2. 422E-03

5.317E-02

5.94 6E-02

1.468E-01

3. 871E-03

6.214E-03

7.191E-05

4. 014E-07

9. 155E-07

4.663E-03

4. 698E-06

Source: 5
Location:: Room : 1 x: 0.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50[m]
Lengthfm]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.OOOE-01

1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234
TH-230

RA-226

PB-210

1. 00OE+02

0.OOOE+00
0.000E+00

0. OOOE+00

0. 00OE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5.94 6E-02
1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 7 **

Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230

RA-226
PB-210

1.000E+02

0.00OE+00
0. OOOE+00

0. OOOE+00

0. 000E+00

1.210E-04

1.275E-04

2.468E-04

5.950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02

1.468E-01
3.871E-03

6.214E-03

Submersion

[mrem/yr/

(dpm/m3)]
7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 8 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

- Assessment for Time: 1

= Time =0.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [ml
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: z

1. 970E-06
3.570E-01

2.200E-02

1. 000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 9 **

Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.50 y: 3.00 z: 1.50 [m]

Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: y

Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 (day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-238 1.000E+02

U-234 0.000E+00

TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1. 970E-06

3. 570E-01

2.200E-02
1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.000E+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 10 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: O.OOOOOOOOE+00 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hrJ

3.570E-01

2.OOOE-01

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.57OE-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.000E+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 11 **

Title : Hematite Office Renovation U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mremJ

Source Source Source Source
1 2 3 4

3.01E-05 2.92E-05 2.95E-05 2.95E-05
3.01E-05 2.92E-05 2.95E-05 2.95E-05

Receptor

Total

1

Source Source Total

5 6
2.62E-04 2.92E-05 4.09E-04
2.62E-04 2.92E-05 4.09E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 12 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor External
1.44E-06

1.44E-06

Deposition
5.23E-11

5.23E-11

Immersion
2.67E-12

2.67E-12

Inhalation

2. 59E-05

2. 59E-05

Radon
3.88E-29

3.88E-29

Ingestion

2.74E-06

2.74E-06

Source: 2

Receptor External
5.77E-07

5.77E-07

Deposition

5.23E-11

5.23E-11

Immersion

2.67E-12

2.67E-12

Inhalation

2.59E-05

2.59E-05

Radon

3.88E-29

3.88E-29

Ingestion

2.74E-06

2.74E-06

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
8.46E-07

8.46E-07

External
8.46E-07

8.46E-07

External

1.44E-06
1.44E-06

External
5.77E-07

5.77E-07

Deposition
5.23E-11

5.23E-11

Deposition

5.23E-11

5.23E-11

Deposition

4 .75E-10
4.75E-10

Deposition

5.23E-11
5.23E-11

Immersion
2.67E-12

2.67E-12

Immersion
2.67E-12

2.67E-12

Immersion
2.43E-11

2.43E-11

Immersion
2.67E-12

2.67E-12

Inhalation

2. 59E-05

2. 59E-05

Inhalation

2. 59E-05

2.59E-05

Inhalation

2.35E-04

2. 35E-04

Inhalation

2.59E-05

2.59E-05

Radon
3.88E-29

3. 88E-29

Radon

3.88E-29

3.88E-29

Radon

3.53E-28
3. 53E-28

Radon
3.88E-29

3.88E-29

Ingestion
2.74E-06

2.74E-06

Ingestion
2.74E-06

2.74E-06

Ingestion

2.49E-05
2.49E-05

Ingestion
2.74E-06
2.74E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 13 **

Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1

U-238

U-238

U-234
TH-230
RA-226
PB-210

3. 01E-05
1. llE-11
1.99E-17

5.88E-22
6.09E-25

Total

3.01E-05

1.llE-11
1. 99E-17

5. 88E-22
6.09E-25

Source: 2

Nuclide Receptor
1

U-238
U-238
U-234
TH-230

RA-226
PB-210

2.92E-05
1. llE-11
1.99E-17
3.OOE-22
6. 07E-25

Total

2. 92E-05

1. liE-11
1. 99E-17

3.0OE-22
6. 07E-25

Source: 3

Nuclide Receptor

1
U-238
U-238
U-234
TH-230
RA-226
PB-210

2. 95E-05
1. lIE-11
1. 99E-17
3.8 9E-22
6.08E-25

Total

2. 95E-05
1. lIE-11
l.99E-17

3.8 9E-22

6.08E-25



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 14 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor
1

U-238

U-238

U-234
TH-230

RA-226
PB-210

2.95E-05

1.11E-11
1.99E-17

3.89E-22
6.08E-25

Total

2. 95E-05

1.llE-11
1.99E-17

3.89E-22
6.08E-25

Source: 5

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226

PB-210

2. 62E-04
1.01E-10

1.81E-16
1. 44E-21

5.52E-24

Total

2. 62E-04

1.01E-10

1.81E-16

1.44E-21

5.52E-24

Source: 6

Nuclide Receptor

1

U-238

U-238

U-234
TH-230

RA-226

PB-210

2.92E-05

1. 11E-11
1.99E-17

3.0 0E-22

6.07E-25

Total

2.92E-05

1.11E-11
1. 99E-17

3.0 0E-22

6.07E-25



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 15 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.00E+00 yr

Source Information =

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06
3. 570E-01

2. 121E-02
1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpmlm2]
U-238 9.992E+01

U-234 2.827E-04
TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 16 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[mi:3.00E+00

1.970E-06 [1/hr]

3.570E-01

2.121E-02
1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 17 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
1.941E-01

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.927E+01
U-234 2.809E-04

TH-230 1.264E-09

RA-226 1.825E-13

PB-210 1.410E-15

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09
RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 18 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source

1 2 3
3.OOE-05 2.91E-05 2.94E-05

3.OOE-05 2.91E-05 2.94E-05

Source

4

2. 94E-05

2. 94E-05

Source

5
2. 61E-04

2.61E-04

Source Total

6
2.91E-05 4.08E-04

2.91E-05 4.08E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 19 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External
1.44E-06

1.44E-06

Deposition
5.23E-11

5.23E-11

Immersion
2.67E-12

2.67E-12

Inhalation

2.59E-05

2.59E-05

Radon
1.49E-26
1.49E-26

Ingestion
2.64E-06

2.64E-06

Source: 2

Receptor External

1 5.77E-07
Total 5.77E-07

Deposition
5.23E-11

5.23E-11

Immersion
2.67E-12

2.67E-12

Inhalation

2.59E-05
2.59E-05

Radon
1.49E-26

1.49E-26

Ingestion

2.64E-06

2.64E-06

Source: 3
Receptor External

1 8.45E-07

Total 8.45E-07

Deposition
5.23E-11

5.23E-11

Immersion

2.67E-12

2.67E-12

Inhalation

2.59E-05

2.59E-05

Radon

1.49E-26

1.49E-26

Ingestion

2.64E-06

2.64E-06

Source: 4

Receptor

1
Total

External
8.45E-07

8.45E-07

Deposition Immersion
5.23E-11 2.67E-12

5.23E-11 2.67E-12

Inhalation Radon
2.59E-05 1.49E-26

2.59E-05 1.49E-26

Ingestion
2.64E-06

2.64E-06

Source: 5

Receptor
1

Total

Source: 6
Receptor

1

Total

External

1.43E-06
1.43E-06

External
5.77E-07

5.77E-07

Deposition
4.75E-10
4.75E-10

Deposition
5.23E-11

5.23E-11

Immersion

2.43E-11
2.43E-11

Immersion
2.67E-12

2.67E-12

Inhalation

2.35E-04
2.35E-04

Inhalation
2.59E-05

2. 59E-05

Radon
1.35E-25
1.35E-25

Radon
1.49E-26
1.49E-26

Ingestion
2.4OE-05

2.40E-05

Ingestion
2.64E-06

2.64E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 20 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-238

U-238

U-234
TH-230

RA-226

PB-210

3.OOE-05

1. 01E-10
1.24E-15

2.24E-19

1.30E-21

Total

3.OOE-05

1.01E-10
1.24E-15

2.24E-19
1. 30E-21

Source: 2

Nuclide Receptor
1

U-238

U-238

U-234
TH-230
RA-226

PB-210

2.91E-05

1. 01E-10
1.24E-15

1. 14E-19
1.29E-21

Total

2.91E-05

1.01E-10
1.24E-15

1. 14E-19

1.29E-21

Source: 3

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226

PB-210

2. 94E-05

1. 01E-10
1.24E-15

1.48E-19
1.29E-21

Total

2. 94E-05

1.01E-10
1.24E-15

1.48E-19
1.29E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 21 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation U238.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor

1

U-238

U-238

U-234

TH-230
RA-226

PB-210

2. 94E-05

1. 01E-10

1.24E-15

1.48E-19
1.29E-21

Total

2.94E-05

1.01E-10
1.24E-15

1.48E-19
1.29E-21

Source: 5

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226

PB-210

2. 61E-04
9. 17E-10
1.13E-14

5.39E-19
1.17E-20

Total

2. 61E-04
9. 17E-10

1. 13E-14

5. 39E-19
1.17E-20

Source: 6

Nuclide Receptor

1

U-238
U-238

U-234
TH-230
RA-226

PB-210

2.91E-05

1.01E-10
1.24E-15

1. 14E-19

1.29E-21

Total

2. 91E-05

1.01E-10
1.24E-15

1. 14E-19
1.29E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 22 **
Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 4.09E-04 4.08E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00 1.00E+00

1 1.66E-03 1.66E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 1 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 2 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
9.OOOOOOE+01 days
2.670000E-01

Receptor Information

Receptor

1

Room x

[ml
1 1.000

y z FracTime Inhalation

[ml [ml [m3/day]
1.500 1.000 1.000 3.60E+01

Ingestion (Dust)

[m2/hr]

1.12E-04

_ Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3l [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2. 40E+00

2.40E+00
2.4OE+00

2. 40E+00

2.4 OE+00

2.4OE+00

0. OOE+00

0.OOE+00
0.OOE+00

0.OOE+00

0.00E+00

0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 3 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

Hl: 3.700 * Room 1

* LAMBDA: 1.52E+00

*

*

<=QO1: 5.23E+01

* Q10 : 5.23E+01
*

*

*

Area 9.300

Deposition velocity: 3.90E-04 (m/s] Resuspension Rate: 6.26E-08 (1/sl



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 4 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
3.748E-06 8.523E-08TC-99 1. OOOE+02 6.577E-07

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]

1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 5 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]

1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm3 [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 6 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hrl

3.570E-01

2.0OQE-01

1.OOOE+04 (day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2l [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 7 **
Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Assessment for Time: 1 -

- Time =0.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]
Length[mJ:3.OOE+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.000E+02

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06

3.570E-01
2.200E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m21
TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 8 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.00E+00

1.970E-06 [1/hrJ

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.00E+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

2.000E-01

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 9 **
Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 6
Location:: Room : 1 x: 3.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.00E+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.00OE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 10 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor

Total

1

1 2 3 4

1.99E-08 1.80E-08 1.86E-08 1.86E-08

1.99E-08 1.80E-08 1.86E-08 1.86E-08

5 6
1.55E-07 1.80E-08 2.48E-07

1.55E-07 1.80E-08 2.48E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 11 **
Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: O.00000000E+00 years

Pathway Detail of Doses

(mrem]

Source: 1

Receptor

1
Total

Source: 2
Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor
1

Total

Source: 6

Receptor

1
Total

External
3.23E-09

3.23E-09

External
1.32E-09

1.32E-09

External

1.92E-09

1.92E-09

External

1.92E-09

1.92E-09

External

3.23E-09
3.23E-09

External
1. 32E-09
1.32E-09

Deposition
1. 17E-13

1. 17E-13

Immersion Inhalation Radon

3.16E-15 1.83E-09 0.OOE+00

3.16E-15 1.83E-09 0.OOE+00

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Deposition Immersion
1.07E-12 2.86E-14

1.07E-12 2.88E-14

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Inhalation Radon

1.83E-09 0.OOE+00
1.83E-09 0.OOE+00

Inhalation Radon

1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Inhalation Radon

1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Inhalation Radon

1.66E-08 0.OOE+00

1.66E-08 0.OOE+00

Inhalation Radon

1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Ingestion

1.49E-08

1.49E-08

Ingestion
1.49E-08

1.49E-08

Ingestion

1.49E-08

1.49E-08

Ingestion

1.49E-08

1.49E-08

Ingestion

1.35E-07
1.35E-07

Ingestion

1.49E-08

1.49E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 12 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
Total

TC-99

TC-99 1.99E-08 1.99E-08

Source: 2

Nuclide Receptor
1

Total

TC-99

TC-99 1.80E-08 1.80E-08

Source: 3

Nuclide Receptor

1
Total

TC-99

TC-99 1.86E-08 1.86E-08

Source: 4

Nuclide Receptor

1
Total

TC-99

TC-99 1.86E-08 1.86E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 13 **

Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 0.OOOOOCOOE+00 years

Source: 5

Nuclide Receptor
1

Total

TC-99
TC-99 1.55E-07 1.55E-07

Source: 6

Nuclide Receptor
1

Total

TC-99
TC-99 1.80E-08 1.80E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 14 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.OOE+00 yr

= Source Information

Source: 1
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 1.50 z: 0.00 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [l/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 15 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.50 y: 3.00 z: 1.50 [mi

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.00E+00
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hrl

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1. 970E-06

3.570E-01

1. 941E-01

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.927E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 16 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3.570E-01

2.121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2l
TC-99 9.992E+01



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 17 **
Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

1.94E-08 1.75E-08 1.81E-08

1.94E-08 1.75E-08 1.81E-08

Source
4

1. 81E-08

1.81E-08

Source

5
1.50E-07

1.50E-07

Source Total

6
1.75E-08 2.41E-07

1.75E-08 2.41E-07

Receptor 1

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 18 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

3.23E-09

3.23E-09

Deposition
1. 17E-13

1.17E-13

Immersion

3.16E-15

3.16E-15

Inhalation Radon
1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Ingestion

1.43E-08

1.43E-08

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

External
1.32E-09

1.32E-09

External

1.92E-09

1.92E-09

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Inhalation Radon
1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Inhalation Radon

1.83E-09 0.00E+00

1.83E-09 0.OOE+00

Ingestion
1.43E-08

1.43E-08

Ingestion
1.43E-08

1.43E-08

Source: 4

Receptor

1
Total

External

1.92E-09
1.92E-09

Deposition Immersion
1.17E-13 3.16E-15

1.17E-13 3.16E-15

Inhalation Radon
1.83E-09 0.00E+00

1.83E-09 0.OOE+00

Ingestion
1.43E-08

1.43E-08

Source: 5

Receptor

1

Total

External

3.21E-09
3.21E-09

Deposition Immersion

1.07E-12 2.88E-14
1.07E-12 2.88E-14

Inhalation Radon

1.66E-08 0.OOE+00
1.66E-08 0.OOE+00

Ingestion

1.30E-07
1.30E-07

Source: 6

Receptor

1
Total

External Deposition Immersion
1.32E-09 1.17E-13 3.16E-15

1.32E-09 1.17E-13 3.16E-15

Inhalation Radon

1.83E-09 0.OOE+00

1.83E-09 0.OOE+00

Ingestion
1.43E-08

1.43E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 19 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
Total

TC-99

TC-99 1.94E-08 1.94E-08

Source: 2

Nuclide Receptor
1

Total

TC-99

TC-99 1.75E-08 1.75E-08

Source: 3

Nuclide Receptor

1
Total

TC-99

TC-99 1.81E-08 1.81E-08

Source: 4

Nuclide Receptor

1

TC-99

TC-99 1.81E-08

Total

1.81E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 20 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 1.00000000 years

Source: 5

Nuclide Receptor
1

Total

TC-99

TC-99 1.50E-07 1.50E-07

Source: 6

Nuclide Receptor

1
Total

TC-99

TC-99 1.75E-08 1.75E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 21 **
Title : Hematite Office Renovation TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Renovation TC99.bld

Full Summary

= RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 2.48E-07 2.41E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 1.01E-06 9.77E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 1 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 2 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6
1
6.000000E+01 days
2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation

[m] [m] [m] [m3/day]
1 1.000 1.500 1.000 1.000 3.60E+01

Ingestion (Dust)

[m2/hr]
1.12E-041

Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5

6

2.4OE+00

2. 4OE+00
2.40E+00

2.40E+00
2 .40E+00
2.40E+00

0.OOE+00

0.OOE+00
0.OOE+00

0.OOE+00

0.OOE+00
0. OOE+00

Concrete
Concrete
Concrete
Concrete
Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 3 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

*

HI: 3.000 * Room 1

* LAMBDA: 1.52E+00
*

*

<=QO1: 4.24E+01

* Q10 : 4.24E+01
*

*

*

Area 9.300

Deposition velocity: 3.90E-04 [mRs] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 4 **
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr)
3.570E-01

2.200E-02

1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230
RA-226
PB-210

1. 000E+02

0. 00OE+00

0. OOOE+00
0.000E+00

1.275E-04
2.468E-04

5. 950E-04
2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/
(dpm/m3))

5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.94 6E-02

1.468E-01

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

U-234 1.OOOE+02
TH-230 0.OOOE+00

1.275E-04

2.468E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 5 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

RA-226 0.OOOE+00
PB-210 0.OOOE+00

5.950E-04
2.422E-03

3. 871E-03
6.214E-03

4.663E-03

4. 698E-06

Source: 3
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01
2.200E-02
1.OOOE+04 [day)

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234
TH-230

RA-226
PB-210

1. OOOE+02

0.OOOE+00

0. 00OE+00
0. OOOE+00

1.275E-04

2.468E-04
5.950E-04
2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3. 871E-03
6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50[m]
Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]
3.570E-01

2.200E-02
1.OOOE+04 [day)

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5. 946E-02
1.468E-01
3.871E-03

Submersion
[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

U-234
TH-230

RA-226

1. 00OE+02
0. 000E+00
0.000E+00

1.275E-04

2.468E-04
5. 950E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 6 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

PB-210 0.OOOE+00 2.422E-03 6.214E-03 4.698E-06

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 5.000E-01

Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]

U-234
TH-230

RA-226

PB-210

1. 000E+02

0.OOOE+00

0.000E+00

0.000E+00

1.275E-04
2.468E-04

5. 950E-04

2. 422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234
TH-230

RA-226
PB-210

1.OOOE+02

0. OOOE+00

0.000E+00

0.00OE+00

1.275E-04
2.468E-04

5. 950E-04

2 .422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]

5.946E-02 4.014E-07
1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 7 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Assessment for Time: 1

Time =0.00E+00 yr

= Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

3.570E-01

2.200E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 8 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: O.OOOOOOOOE+00 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-Cl

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2l

U-234 l.OOOE+02

TH-230 O.OOOE+00

RA-226 O.OOOE+00

PB-210 O.OOOE+00

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [l/hr]
3.570E-0l

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 O.OOOE+00

RA-226 O.OOOE+OO

PB-210 O.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 9 **
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

5.000E-01
1.000E+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1. 970E-06

3. 570E-01

2.200E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 O.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 10 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

2.58E-05 2.58E-05 2.58E-05 2.58E-05

2.58E-05 2.58E-05 2.58E-05 2.58E-05

Source Source Total

5 6
5.85E-04 2.58E-05 7.14E-04

5.85E-04 2.58E-05 7.14E-04

Receptor

Total
1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 11 **

Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1
Receptor External

1 6.07E-08

Total 6.07E-08

Deposition
2.71E-12

2.7lE-12

Immersion
1.23E-14

1.23E-14

Inhalation

2.38E-05

2.38E-05

Radon

7.92E-23

7.92E-23

Ingestion

1.93E-06

1.93E-06

Source: 2

Receptor External
1 2.18E-08

Total 2.18E-08

Deposition

2.71E-12
2.71E-12

Immersion
1.23E-14

1.23E-14

Inhalation
2. 38E-05

2.38E-05

Radon
7. 92E-23
7. 92E-23

Ingestion

1.93E-06

1.93E-06

Source: 3
Receptor

1
Total

External

3.37E-08

3.37E-08

Deposition
2.71E-12

2.71E-12

Immersion

1.23E-14

1.23E-14

Inhalation

2. 38E-05

2.38E-05

Radon
7. 92E-23

7. 92E-23

Ingestion

1.93E-06

1.93E-06

Source: 4

Receptor External

1 3.37E-08

Total 3.37E-08

Deposition

2.71E-12

2.71E-12

Immersion

1.23E-14

1.23E-14

Inhalation

2.38E-05

2.38E-05

Radon
7 .92E-23
7. 92E-23

Ingestion

1.93E-06

1.93E-06

Source: 5

Receptor

1
Total

Source: 6

Receptor
1

Total

External

6.06E-08
6.06E-08

External

2.18E-08

2.18E-08

Deposition

6.17E-11
6.17E-11

Deposition
2.71E-12

2.71E-12

Immersion

2.78E-13
2.78E-13

Immersion

1.23E-14

1.23E-14

Inhalation

5.41E-04
5. 41E-04

Inhalation

2.38E-05
2. 3BE-05

Radon

1.80E-21
1.80E-21

Radon
7. 92E-23

7. 92E-23

Ingestion

4.39E-05
4.39E-05

Ingestion
1.93E-06

1.93E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 12 **

Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1

U-234

U-234

TH-230

RA-226

PB-210

2.58E-05

4.63E-11

1.0OE-15

8.78E-19

Total

2.58E-05

4.63E-11

1.OOE-15

8.78E-19

Source: 2

Nuclide Receptor

1

U-234

U-234

TH-230

RA-226
PB-210

2.58E-05
4. 63E-11

5.16E-16
8.75E-19

Total

2.58E-05

4. 63E-11

5.16E-16

8.75E-19

Source: 3

Nuclide Receptor

1
U-234
U-234
TH-230

RA-22 6

PB-210

2. 58E-05
4.63E-11
6. 68E-16
8.76E-19

Total

2.58E-05
4.63E-11

6. 68E-16
8.76E-19



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 13 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

2.58E-05

4.63E-11

6.68E-16

8. 76E-19

Total

2. 58E-05
4.63E-ll

6.68E-16
8. 76E-19

Source: 5

Nuclide Receptor

1
U-234

U-234

TH-230
RA-226
PB-210

5.85E-04

1.05E-09

5.02E-15
1. 99E-17

Total

5.85E-04

1.05E-09

5.02E-15
1. 99E-17

Source: 6

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

2. 58E-05

4. 63E-11
5.16E-16

8. 75E-19

Total

2. 58E-05

4 .63E-11
5.16E-16

8.75E-19



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 14 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 years

- Assessment for Time: 2
- Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [ml

Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: z

1.970E-06 [l/hrJ

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 (ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 15 **

Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.QOE+00 Direction: y

1.970E-06 [1/hr)

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m):3.00E+00 Direction: y

1. 970E-06

3.57OE-01

2.121E-02

1. 000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 16 **
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.0OE+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hrl

3.570E-01
4.907E-01

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.817E+01

TH-230 8.837E-04

RA-226 1.914E-07

PB-210 1.968E-09

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3. 570E-01
2.121E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 17 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 1.00000000 years

- RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor

Total

1
1 2 3

2.57E-05 2.57E-05 2.57E-05

2.57E-05 2.57E-05 2.57E-05

4
2.57E-05

2. 57E-05

5 6

5.84E-04 2.57E-05 7.12E-04

5.84E-04 2.57E-05 7.12E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 18 **

Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor External

1 6.06E-08

Total 6.06E-08

Deposition
2.71E-12

2.71E-12

Immersion
1.23E-14

1.23E-14

Inhalation

2.38E-05

2. 38E-05

Radon
1.03E-20

1.03E-20

Ingestion

1.86E-06

1.86E-06

Source: 2

Receptor External

1 2.18E-08

Total 2.18E-08

Deposition
2.71E-12
2.71E-12

Immersion

1.23E-14

1.23E-14

Inhalation

2.38E-05

2. 38E-05

Radon

1.03E-20

1. 03E-20

Ingestion

1.86E-06
1.86E-06

Source: 3

Receptor
1

Total

Source: 4

Receptor

1
Total

External
3.36E-08

3.36E-08

External

3.36E-08

3.36E-08

Deposition
2.71E-12

2.71E-12

Deposition
2.71E-12

2.71E-12

Immersion
1.23E-14

1.23E-14

Immersion

1.23E-14

1.23E-14

Inhalation
2. 38E-05

2. 38E-05

Inhalation

2. 38E-05

2.38E-05

Radon

1. 03E-20

1.03E-20

Radon

1. 03E-20

1.03E-20

Ingestion
1.86E-06
1.86E-06

Ingestion
1.86E-06
1.86E-06

Source: 5

Receptor External

1 5.95E-08

Total 5.95E-08

Deposition

6. 17E-11
6. 17E-11

Immersion

2.78E-13
2.78E-13

Inhalation

5.41E-04
5.41E-04

Radon

2.34E-19
2.34E-19

Ingestion

4.23E-05
4.23E-05

Source: 6

Receptor
1

Total

External
2.18E-08
2.18E-08

Deposition Immersion
2.71E-12 1.23E-14

2.71E-12 1.23E-14

Inhalation

2.38E-05
2.38E-05

Radon
1. 03E-20

1.03E-20

Ingestion

1.86E-06

1.86E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 19 **
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

2.57E-05

6.09E-10
1. 30E-13
9.70E-16

Total

2.57E-05

6.09E-10

1.30E-13

9.70E-16

Source: 2

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

2. 57E-05
6.08E-10
6.65E-14

9. 67E-16

Total

2.57E-05

6.08E-10
6. 65E-14
9. 67E-16

Source: 3

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226
PB-210

2.57E-05

6.08E-10

8. 64E-14
9.68E-16

Total

2.57E-05

6.08E-10
8.64E-14

9.68E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 20 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

2. 57E-05

6.08E-10
8. 64E-14

9. 68E-16

Total

2.57E-05

6.08E-10
8.64E-14
9. 68E-16

Source: 5

Nuclide Receptor
I

U-234

U-234

TH-230

RA-226

PB-210

5.84E-04

1.38E-08

6.37E-13

2.19E-14

Total

5. 84E-04

1. 38E-08

6.37E-13
2.19E-14

Source: 6

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

2 .57E-05
6. 08E-10
6. 65E-14
9. 67E- 16

Total

2.57E-05

6. OBE-10

6.65E-14
9.67E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 21 **
Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.0OE+00 1.0OE+00

1 7.14E-04 7.12E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 4.35E-03 4.34E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 1 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2
Building Information ...................... 3

Source Information ....................... 4
For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10
Dose by Pathway Detail ................ 11
Dose by Nuclide Detail ................ 12

For time = 1.00E+00 yr
Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18
Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 2 **

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

RESRAD-BUILD Input Parameters -

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
6.OOOOOOE+01 days

2.670000E-01

Receptor Information

Receptor

1

Room x

[ml
1 1.000

y z FracTime Inhalation

[ml [ml [m3/day]

1.500 1.000 1.000 3.60E+01

Ingestion (Dust)

[m2/hr]

1.12E-04

Receptor-Source Shielding Relationship =

Receptor Source Density Thickness Material

[g/cm3l [cm]

1
1
1
1
1
1

1
2
3

4

5
6

2.40E+00

2.4 OE+00

2.40E+00

2. 40E+00

2.40E+00

2. 40E+00

0. OOE+00

0.OOE+00
0. OOE+00

0. OOE+00

0.OOE+00

0. OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 3 **

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

Hl: 3.000 * Room 1

* LAMBDA: 1.52E+00
*

*

<=QO1: 4.24E+01

* Q10 : 4.24E+01

*

*Area 9.300

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 4 **
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]

5.541E-02 4.063E-04
5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1. OOOE+02
0. OOOE+00

0. 000E+00

1.204E-04
4.775E-03

6. 665E-03

Source: 2
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

(mrem/dpm]

5.54 1E-02
5.766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235
PA-231

AC-227

1. 00OE+02
0.00OE+00

0. 00OE+00

1.204E-04

4 .775E-03

6.665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 5 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Source: 3
Location:: Room : 1 x: 1

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.50 y: 3.00 z: 1.50Cm]
Length[m]:3.OOE+00 Width[m]:3.00E+00

1.970E-06 [1/hr]

: 3.570E-01
2.200E-02
1.OOOE+04 [day]

Direction: y

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

Cdpm/m2] Cmrem/dpm]

Inhalation
(mrem/dpm]

5.541E-02

5. 766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231

AC-227

1.OOOE+02

0.00OE+00
0. OOOE+00

1. 204E-04

4.775E-03

6.665E-03

Source: 4
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50[m]

Length m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [l/hr]
3.570E-01
2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5.541E-02

5. 766E-01
3. 029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235
PA-231
AC-227

1. OOOE+02

0. 00OE+00

0.OOOE+00

1.204E-04
4 .775E-03
6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 6 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld

Source: 5

Location:: Room : 1 x: 0.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hr]

3.570E-01
5.QOOE-01

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
(dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] (mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1. OOOE+02

0. OOOE+00

0. 00OE+00

1.204E-04

4 .775E-03
6. 665E-03

Source: 6

Location:: Room : 1 x: 3.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[im]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02

5.766E-01

3. 029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235
PA-231

AC-227

1.000E+02

0.OOOE+00
0. 00OE+00

1.204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 7 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hrl

3.570E-01
2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-235 1.OOOE+02
PA-231 0.OOOE+00

AC-227 0.000E+00

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

3.570E-01

2.200E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00
AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 8 **
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 3
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr)
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02
PA-231 0.OOOE+00
AC-227 0.OOOE+00

Source: 4
Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr)
3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02
PA-231 0.OOOE+00
AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 9 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: O.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Widthfm]:3.00E+00 Direction: x

1.970E-06 [1/hr]

3.57OE-01

5.OOOE-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01
2.200E-02

1.OOOE+04 [day)

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 10 **
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.00000000E+00 years

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

2.90E-05 2.60E-05 2.69E-05
2.90E-05 2.60E-05 2.69E-05

Source
4

2. 69E-05

2. 69E-05

Source

5

5.51E-04

5.51E-04

Source Total
6

2.60E-05 6.86E-04

2.60E-05 6.86E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 11 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1

Total

External

4.99E-06

4.99E-06

Deposition

2. 23E-10

2.23E-10

Immersion
1.24E-11

1.24E-11

Inhalation Radon
2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Ingestion

1.82E-06

1.82E-06

Source: 2
Receptor

1
Total

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

External

2.OOE-06
2.OOE-06

External

2.93E-06

2.93E-06

External

2.93E-06

2.93E-06

Deposition Immersion
2.23E-10 1.24E-11

2.23E-10 1.24E-11

Deposition Immersion
2.23E-10 1.24E-11

2.23E-10 1.24E-11

Deposition Immersion

2.23E-10 1.24E-11

2.23E-10 1.24E-11

Inhalation Radon

2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Inhalation Radon

2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Inhalation Radon

2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Ingestion

1.82E-06

1.82E-06

Ingestion

1.82E-06

1.82E-06

Ingestion

1.82E-06

1.82E-06

Source: 5
Receptor

1
Total

External Deposition Immersion

4.98E-06 5.07E-09 2.82E-10
4.98E-06 5.07E-09 2.82E-10

Inhalation Radon
5.04E-04 0.OOE+00

5.04E-04 0.OOE+00

Ingestion

4.14E-05
4.14E-05

Source: 6

Receptor

1
Total

External Deposition Immersion Inhalation Radon

2.OOE-06 2.23E-10 1.24E-11 2.22E-05 0.00E+00

2.OOE-06 2.23E-10 1.24E-11 2.22E-05 0.OOE+00

Ingestion

1.82E-06
1.82E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 12 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mreml

Source: 1

Nuclide Receptor

1

U-235

U-235

PA-231
AC-227

Total

2. 90E-05

5.29E-10

3.99E-12

2.90E-05

5.29E-10
3.99E-12

Source: 2

Nuclide Receptor

1
U-235

U-235

PA-231

AC-227

Total

2. 60E-05

5.28E-l0

3.97E-12

2. 60E-05

5.28E-10
3.97E-12

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

2.69E-05
5.28E-10
3.97E-12

2. 69E-05
5.28E-10

3. 97E-12

Source: 4

Nuclide Receptor Total

1
U-235



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 13 **
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.OOOOOOOOE+00 years

U-235

PA-231

AC-227

2. 69E-05

5.28E-10
3.97E-12

2.69E-05

5.28E-10

3.97E-12

Source: 5

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

5.51E-04

1.20E-08

8.99E-11

5.51E-04

1.20E-08

8. 99E-11

Source: 6

Nuclide Receptor
1

U-235
U-235
PA-231
AC-227

Total

2. 60E-05
5.28E-10
3. 97E-12

2.60E-05
5.28E-10
3. 97E-12



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 14 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.00E+00 yr

= Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [l/hr)
3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03
AC-227 3.322E-05

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06

3. 570E-01

2. 121E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 15 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr)

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2l
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1. 97OE-06

3. 570E-01
2.121E-02

1.00OE+04

[1/hr]

[day)

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 16 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air
Removable fraction:

Time to Remove:

.00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

: 3.570E-01
4.907E-01

1.000E+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.817E+01

PA-231 2.075E-03

AC-227 3.264E-05

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

1.970E-06
3. 570E-01

2.121E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 17 **
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source
1 2 3 4

2.89E-05 2.60E-05 2.69E-05 2.69E-05

2.89E-05 2.60E-05 2.69E-05 2.69E-05

Source Source Total

5 6

5.49E-04 2.60E-05 6.84E-04

5.49E-04 2.60E-05 6.84E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 18 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

(mrem]

Source: 1

Receptor

1
Total

External
4.98E-06

4.98E-06

Deposition
2.23E-10
2.23E-10

Immersion
1.24E-11

1.24E-11

Inhalation Radon
2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Ingestion
1.76E-06

1.76E-06

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

External

2.OOE-06

2.OOE-06

External

2.93E-06

2.93E-06

Deposition Immersion
2.23E-10 1.24E-11

2.23E-10 1.24E-11

Deposition Immersion

2.23E-10 1.24E-11

2.23E-10 1.24E-11

Inhalation Radon
2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Inhalation Radon

2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Ingestion

1.76E-06

1.76E-06

Ingestion

1.76E-06

1.76E-06

Source: 4

Receptor

1
Total

External

2.93E-06

2.93E-06

Deposition Immersion

2.23E-10 1.24E-11

2.23E-10 1.24E-11

Inhalation Radon

2.22E-05 0.OOE+00

2.22E-05 0.OOE+00

Ingestion

1.76E-06

1.76E-06

Source: 5
Receptor

1
Total

External

4.89E-06
4.89E-06

Deposition Immersion

5.07E-09 2.82E-10
5.07E-09 2.82E-10

Inhalation Radon
5.04E-04 0.OOE+00
5.04E-04 0.OOE+00

Ingestion

4.OOE-05
4.OOE-05

Source: 6

Receptor

1
Total

External

2.OOE-06
2.OOE-06

Deposition Immersion Inhalation Radon

2.23E-10 1.24E-11 2.22E-05 0.OOE+00

2.23E-10 1.24E-11 2.22E-05 0.O0E+00

Ingestion
1.76E-06

1.76E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 19 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-235

U-235

PA-231

AC-227

Total

2.89E-05

6. 91E-09

5.13E-10

2.89E-05

6.91E-09

5.13E-10

Source: 2

Nuclide Receptor

1
U-235

U-235

PA-231

AC-227

Total

2. 59E-05

6.89E-09

5.10E-10

2.59E-05

6.89E-09

5.1OE-10

Source: 3

Nuclide Receptor

1
U-235

U-235
PA-231
AC-227

Total

2.69E-05
6. 89E-09

5.11E-10

2.69E-05
6.89E-09

5.11E-10

Source: 4

Nuclide Receptor

1

U-235

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 20 **
Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

U-235

PA-231
AC-227

2. 69E-05

6.89E-09

5.11E-10

2. 69E-05

6.89E-09
5.11E-10

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

5.4 9E-04

1.56E-07

1.16E-08

5.49E-04

1.56E-07

1.16E-08

Source: 6

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

2.59E-05
6.89E-09

5. lE-10

2.59E-05

6.89E-09

5.lOE-10
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Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U235.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 6.86E-04 6.84E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 4.17E-03 4.16E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 1 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

e =

= ~RESRAD-BUILD Table of Contents =

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 8
Receptor-Source Dose Summary .......... 11

Dose by Pathway Detail ................ 12
Dose by Nuclide Detail ................ 13

For time = 1.OOE+00 yr
Time Specific Parameters .............. 15

Receptor-Source Dose Summary .......... 18
Dose by Pathway Detail ................ 19

Dose by Nuclide Detail ................ 20

Full Summary ............................. 22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 2 **
Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

- RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
6.OOOOOOE+01 days

2.670000E-01

Receptor Information

Receptor

I

Room x

[m]
1 1.000

y

(m]

1.500

z FracTime

[m]
1.000 1.000

Inhalation

[m3/day]

3.60E+01

Ingestion (Dust)
[m2/hr]

1.12E-04

e Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2. 40E+00
2.4OE+00

2.4OE+00

2.40E+00
2.4OE+00

0.OOE+00

O.OOE+00
O.OOE+00

0.OOE+00

0. OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 3 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

Hi: 3.000

Area 9.300

*

* Room 1

* LAMBDA: 1.52E+00

<=Q01: 4.24E+01

* Q10 : 4.24E+01

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 4 **
Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

- Source Information

Source: 1
Location:: Room : 1 x: 1

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:
Time to Remove:

.50 y: 1.50 z: 0.00(m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

: 3.570E-01

2.200E-02
1.000E+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226
PB-210

1.OOOE+02

0.000E+00

0. 00OE+00
0.00OE+00

0.00OE+00

1.210E-04

1.275E-04
2 .468E-04

5.950E-04
2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02
1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 (1/hr]
3.570E-01
2.200E-02

1.000E+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.000E+02 1.210E-04 5.317E-02 7.191E-05U-238



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 5 **
Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

U-234

TH-230

RA-226

PB-210

0. 000E+00

0. OOOE+00

0.000E+00

0. 00OE+00

1.275E-04

2.468E-04

5.950E-04

2.422E-03

5. 946E-02
1.468E-01

3.871E-03

6.214E-03

4.014E-07

9. 155E-07

4.663E-03
4. 698E-06

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50[m]

Length[m]:3.0OE+00 Width[m]:3.00E+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Radon Release Fraction: 0. 00OE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226

PB-210

1.OOOE+02

0. 00OE+00

0.OOOE+00

0. 000E+00

0.OOOE+00

1.210E-04
1.275E-04

2.468E-04
5.950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/
(dpm/m3)]

5.317E-02 7.191E-05

5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06

Source: 4

Location::
Geometry::

Pathway ::
Direct
Fractic

Removal
Time tc

Radon F

Contamination::

Nuclide Concentr

Room : 1 x: 1.50 y: 0.00 z: 1.50[m]

Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direi

Ingestion Rate: 1.970E-06 [1/hr]

rn released to air: 3.570E-01

ble fraction: 2.200E-02
) Remove: 1.OOOE+04 [day]

Release Fraction: 0.OOOE+00

ration Dose Conversion Factor (Library: FGR 13 Morbidity

rction: y

Ingestion

[dpm/m2] [mrem/dpm)

Inhalation

[mrem/dpm]

Submersion

[mrem/yr/
(dpm/m3)]
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

U-238

U-234

TH-230

RA-226
PB-210

1.OOOE+02

0.00OE+00

0. 00OE+00

0.OOOE+00

0. OOOE+00

1.210E-04

1.275E-04

2.4 68E-04

5. 950E-04

2.422E-03

5.317E-02
5. 946E-02

1.4 68E-01

3.871E-03

6.214E-03

7. 191E-05
4 . 014E-07
9. 155E-07

4.663E-03

4. 698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m)

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

3.570E-01

5.OOOE-01

1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230

RA-226
PB-210

1. OOOE+02
0. 00OE+00
0.OOOE+00

0.OOOE+00

0.OOOE+00

1.210E-04
1.275E-04

2.468E-04

5.950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 317E-02

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 7 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230
RA-226

PB-210

1.OOOE+02

0.OOOE+00

0.00OE+00

0.00OE+00

0. 00OE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02

1.468E-01

3. 871E-03

6. 214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 8 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

= Time =0.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]

: 3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06
3.570E-01

2.200E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

(dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 9 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: O.00000000E+00 years

Source: 3
Location:: Room : 1 x: 1

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.50 y: 3.00 z: 1.50 [mi
Length[m]:3.OOE+00 Width(m]:3.OOE+00

1.970E-06 [1/hr]

: 3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration
[dpm/m2]

U-238 1.OOOE+02

U-234 0.000E+00

TH-230 0.000E+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1. 970E-06

3. 570E-01

2.200E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

5.00 E-01

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.000E+02
U-234 0.OOOE+00

TH-230 0.OOOE+00
RA-226 0.OOOE+00
PB-210 0.OOOE+00
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Evaluation Time: O.OOOOOOOOE+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

2.41E-05 2.35E-05 2.37E-05 2.37E-05

2.41E-05 2.35E-05 2.37E-05 2.37E-05

Source Source Total

5 6

5.27E-04 2.35E-05 6.45E-04

5.27E-04 2.35E-05 6.45E-04

Receptor

Total

1
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

Source: 2

Receptor
1

Total

Source: 3
Receptor

1

Total

External
9.61E-07
9.61E-07

External
3.8 5E-07
3.8 5E-07

External
5. 64E-07
5.64E-07

Deposition
4.30E-11

4.30E-9E

Deposition
43..30E-
43..30E-

Deposition

4.30E-11

4.30E-11

Immersion
2.19E-12

2.19E-12

Immersion
2.19E-12
2.19E-12

Immersion

2.19E-12

2.19E-12

Inhalation
2.13E-05

2. 13E-05

Inhalation

2.13E-05
2. 13E-05

Inhalation

2. 13E-05

2.13E-05

Radon
9.20E-30

9.20E-30

Radon

9.20E-30

9.20E-30

Radon
9.20E-30

9.20E-30

Ingestion
1.83E-06

1.83E-06

Ingestion

1.83E-06

1.83E-06

Ingestion

1.83E-06

1.83E-06

Source: 4

Receptor External

1 5.64E-07

Total 5.64E-07

Deposition

4.30E-11

4.30E-11

Immersion
2.19E-12

2.19E-12

Inhalation
2.13E-05

2. 13E-05

Radon

9.20E-30

9.20E-30

Ingestion
1.83E-06

1.83E-06

Source: 5
Receptor

1

Total

External
9.60E-07

9.60E-07

Deposition
9.77E-10

9.77E-10

Immersion
4.99E-11

4.99E-11

Inhalation
4.84E-04

4.84E-04

Radon

2.09E-28
2. 09E-28

Ingestion
4.16E-05

4.16E-05

Source: 6

Receptor

1
Total

External
3.85E-07

3.85E-07

Deposition
4.30E-11
4. 30E-l1

Immersion
2.19E-12

2.19E-12

Inhalation

2.13E-05

2. 13E-05

Radon

9.20E-30

9.20E-30

Ingestion

1.83E-06

1.83E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 13 **
Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: O.0OOOOOO0E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226
PB-210

2.41E-05

6. OOE-12

7. 18E-18

1.17E-22

8.16E-26

Total

2.4lE-05

6.OOE-12
7.18E-18

1.17E-22

8.16E-26

Source: 2

Nuclide Receptor
1

U-238
U-238

U-234
TH-230
RA-226
PB-210

2.35E-05

5.9 9E-12
7. 18E-18

5. 99E-23
8.14E-26

Total

2.35E-05

5. 99E-12

7.18E-18
5. 99E-23

8.14E-26

Source: 3

Nuclide Receptor
1

U-238
U-238
U-234
TH-230

RA-226
PB-210

2.37E-05

6. OOE-12
7. 18E-18

7.76E-23
8. 15E-26

Total

2.37E-05

6.OOE-12
7.18E-18
7. 76E-23

8.15E-26
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226
PB-210

2.37E-05

6.OOE-12
7.18E-18

7. 76E-23

8. 15E-26

Total

2.37E-05

6. OOE-12

7.18E-18

7. 76E-23
8.15E-26

Source: 5

Nuclide Receptor

1

U-238

U-238
U-234

TH-230
RA-226

PB-210

5.27E-04

1.36E-10
1.63E-16

5.84E-22

1.85E-24

Total

5.27E-04

1.36E-10
1.63E-16

5.84E-22

1.85E-24

Source: 6

Nuclide Receptor

1

Total

U-238
U-238

U-234
TH-230

RA-226

PB-210

2.35E-05

5.99E-12
7.18E-18

5. 99E-23

8. 14E-26

2. 35E-05

5. 99E-12
7.18E-18

5.99E-23

8. 14E-26



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 15 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

= Time =1.00E+00 yr

= Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09
RA-226 1.837E-13

PB-210 1.419E-15

Source: 2

Location:: Room : 1 x: 1.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 3.00 [ml
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1. 970E-06
3.570E-01

2. 121E-02

1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04
TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 16 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 3.00 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13
PB-210 1.419E-15

Source: 4

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04
TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 17 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hr]

3.570E-01

4.907E-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.817E+01

U-234 2.777E-04

TH-230 1.250E-09

RA-226 1.805E-13

PB-210 1.394E-15

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06

3.570E-01

2.121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 18 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor

Total

1

1 2 3 4
2.40E-05 2.34E-05 2.36E-05 2.36E-05

2.40E-05 2.34E-05 2.36E-05 2.36E-05

5

5.25E-04

5.25E-04

6
2.34E-05 6.43E-04

2.34E-05 6.43E-04
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External
9.61E-07

9.61E-07

Deposition

4.30E-11

4.30E-11

Immersion

2.19E-12

2.19E-12

Inhalation Radon
2.13E-05 1.06E-26

2.13E-05 1.06E-26

Ingestion

1.77E-06

1.77E-06

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5
Receptor

1
Total

External

3.85E-07

3.85E-07

External
5.64E-07

5.64E-07

External
5.64E-07

5.64E-07

External
9.4 2E-07
9.4 2E-07

Deposition Immersion
4.30E-11 2.19E-12

4.30E-11 2.19E-12

Deposition Immersion
4.30E-11 2.19E-12

4.30E-11 2.19E-12

Deposition Immersion
4.30E-11 2.19E-12

4.30E-11 2.19E-12

Deposition Immersion
9.77E-10 4.99E-11
9.77E-10 4.99E-11

Inhalation Radon

2.13E-05 1.06E-26

2.13E-05 1.06E-26

Inhalation Radon

2.13E-05 1.06E-26

2.13E-05 1.06E-26

Inhalation Radon

2.13E-05 1.06E-26

2.13E-05 1.06E-26

Inhalation Radon
4.84E-04 2.40E-25
4.84E-04 2.40E-25

Ingestion

1.77E-06

1.77E-06

Ingestion

1.77E-06
1.77E-06

Ingestion
1.77E-06

1.77E-06

Ingestion

4.01E-05

4.01E-05

Source: 6

Receptor

1
Total

External Deposition Immersion Inhalation Radon
3.85E-07 4.30E-11 2.19E-12 2.13E-05 1.06E-26
3.85E-07 4.30E-11 2.19E-12 2.13E-05 1.06E-26

Ingestion
1.77E-06

1.77E-06
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Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-238

U-238
U-234

TH-230

RA-226

PB-210

2.40E-05

7 .88E-11

9.33E-16

1.33E-19

7.48E-22

Total

2.40E-05

7.88E-11

9. 33E-16

1.33E-19
7.48E-22

Source: 2

Nuclide Receptor
1

U-238
U-238

U-234

TH-230
RA-226
PB-210

2.34E-05

7.87E-11

9.33E-16
6. 81E-20

7.45E-22

Total

2. 34E-05

7.87E-11

9.33E-16
6.81E-20

7.45E-22

Source: 3

Nuclide Receptor

1
U-238
U-238
U-234
TH-230

RA-226
PB-210

2.36E-05
7. 87E-11
9.33E-16
8.85E-20
7.4 6E-22

Total

2. 36E-05

7.87E-11

9.33E-16
8.85E-20

7.4 6E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 21 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor

1
U-238

U-238
U-234

TH-230
RA-226
PB-210

2.36E-05

7.87E-11
9.33E-16
8.85E-20
7 .46E-22

Total

2. 36E-05

7.87E-11

9.33E-16

8.85E-20
7.46E-22

Source: 5

Nuclide Receptor
1

U-238

U-238
U-234
TH-230
RA-226
PB-210

5.25E-04
1.79E-09
2.12E-14
6.52E-19
1. 69E-20

Total

5.25E-04

1. 79E-09
2.12E-14

6.52E-19

1. 69E-20

Source: 6

Nuclide Receptor
I

U-238
U-238
U-234
TH-230

RA-226

PB-210

2.34E-05

7. 87E-11
9.33E-16
6.81E-20
7. 45E-22

Total

2.34E-05

7.87E-11
9.33E-16
6.81E-20
7. 45E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 22 **
Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

Full Summary

= RESRAD-BUILD Dose (Time) Tables =

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0. OOE+00

1 6.45E-04

1.OOE+00

6.43E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

O.OOE+00 1.OOE+00

1 3.93E-03 3.92E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 1 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

= RESRAD-BUILD Table of Contents =

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 2 **
Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6
1

6.000000E+01 days

2.670000E-01

Receptor Information

Receptor Room x y z FracTime Inhalation

[ml [ml [mm [m3/day]
1 1.000 1.500 1.000 1.000 3.60E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2. 40E+00

2.40E+00
2.40E+00

2.40E+00

2.4 OE+00

2.4OE+00

0.OOE+00

0. OOE+00
0.OOE+00

0.OOE+00

0. OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 3 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height (m]

Area (m2]

Air Exchanges [m3/hr]

H1: 3.000

Area 9.300

*

*

* Room 1

* LAMBDA: 1.52E+00
*

*

*

<=QO1: 4.24E+01

* Q10 : 4.24E+01
*

*

*

** * * * * * * **

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 4 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Source Information

Source: 1
Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00[m]

Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr)

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

1.000E+02 6.577E-07

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
3.748E-06 8.523E-08TC-99

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr)

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm) [mrem/yr/

(dpm/m3)]
1.000E+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 5 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Source: 3

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 3.00 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y

1.970E-06 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.000E+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50[m]
Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 6 **

Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Source: 5

Location:: Room : 1 x: 0.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 1.50 z: 1.50[m]

Length[m]:3.OOE+00 Width[m]:3.00E+00 Direction: x

1.970E-06 [1/hr]

3.57OE-01

5.OOOE-01

1.OOOE+04 (day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50[m]
Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr)
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 7 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 0.00000000E+00 years

- Assessment for Time: 1

- Time =0.OOE+00 yr

-- Source Information =

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.OOE+00 Widthfm]:3.00E+00

1.970E-06 (1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 8 **
Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 3
Location:: Room : 1 x: 1.50 y: 3.00 z: 1.50 [m]

Geometry:: Type: Area Length[m):3.00E+00 Width[m]:3.00E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 4

Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [ml

Length[m]:3.OOE+00 Width[m]:3.OOE+00

1.970E-06 [1/hr]
3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 5

Location:: Room : 1 x: 0.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [ml
Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

5.0O0E-01

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 9 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 6
Location:: Room : 1 x: 3.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [mi

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1. 970E-06

3.570E-01
2.200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 10 **
Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 0.00000000E+00 years

= RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

1.36E-08 1.23E-08 1.27E-08

1.36E-08 1.23E-08 1.27E-08

Source

4
1.27E-08

1.27E-08

Source
5

2. 63E-07

2.63E-07

Source Total

6
1.23E-08 3.26E-07

1.23E-08 3.26E-07

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 11 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor
1

Total

Source: 3
Receptor

1

Total

Source: 4

Receptor

1
Total

Source: 5

Receptor
I

Total

Source: 6

Receptor

1
Total

External

2.16E-09

2.16E-09

External

8.82E-10

8.82E-10

External

1.28E-09

1.28E-09

External

1.28E-09

1.28E-09

External

2.15E-09
2.15E-09

External
8.82E-10
8 .82E-10

Deposition
9. 64E-14

9. 64E-14

Deposition

9. 64E-14

9. 64E-14

Deposition
9. 64E-14

9. 64E-14

Deposition
9. 64E-14

9.64E-14

Deposition
2. 19E-12
2. 19E-12

Deposition

9. 64E-14
9.64E-14

Immersion
2.60E-15

2.60E-15

Immersion

2.60E-15

2.60E-15

Immersion

2.60E-15

2.60E-15

Immersion
2.60E-15

2.60E-15

Immersion

5.91E-14
5.91E-14

Immersion
2.60E-15

2.60E-15

Inhalation

1.50E-09

1.50E-09

Inhalation

1.50E-09

1.50E-09

Inhalation

1.50E-09

1.50E-09

Inhalation
1.50E-09

1.50E-09

Inhalation

3.41E-08
3.41E-08

Inhalation

1. 50E-09

1. 50E-09

Radon

0. 00E+00

0.OOE+00

Radon

0.OOE+00

0. OE+00

Radon
0. OOE+00

0.OOE+00

Radon

0.OOE+00

0. OOE+00

Radon

0. OOE+00
0.OOE+00

Radon

0. OOE+00

0.OOE+00

Ingestion

9.96E-09

9.96E-09

Ingestion

9.96E-09

9.96E-09

Ingestion
9.96E-09

9.96E-09

Ingestion

9.96E-09

9.96E-09

Ingestion

2.26E-07
2.26E-07

Ingestion

9.96E-09
9.96E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 12 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

TC-99

TC-99 1.36E-08 1.36E-08

Source: 2

Nuclide Receptor

1

Total

TC-99
TC-99 1.23E-08 1.23E-08

Source: 3

Nuclide Receptor
1

Total

TC-99
TC-99 1.27E-08 1.27E-08

Source: 4

Nuclide Receptor

1
TC-99

TC-99 1.27E-08

Total

1.27E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 13 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: O.00000000E+00 years

Source: 5

Nuclide Receptor
1

Total

TC-99

TC-99 2.63E-07 2.63E-07

Source: 6

Nuclide Receptor

1
Total

TC-99
TC-99 1.23E-08 1.23E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 14 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 1.50 z: 0.00 [m]

Length[m]:3.00E+00 Width[m]:3.OOE+00

1.970E-06 [1/hr)
3.570E-01

2.121E-02

1.OOOE+04 (day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01

Source: 2

Location:: Room : 1 x: 1.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 1.50 z: 3.00 (m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: z

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 15 **

Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 1.50 y: 3.00 z: 1.50 [mi
Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2l
TC-99 9.992E+01

Source: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]

Geometry:: Type: Area Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01

Source: 5

Location:: Room : 1 x: 0.(
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m)

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1. 970E-06
3.570E-01

4. 907E-01

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.817E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 16 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Source: 6

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 1.50 z: 1.50 [m]

Length[m]:3.OOE+00 Width[m]:3.OOE+00 Direction: x

1.970E-06 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 17 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

1.33E-08 1.20E-08 1.24E-08 1.24E-08

1.33E-08 1.20E-08 1.24E-08 1.24E-08

Source Source Total

5 6
2.54E-07 1.20E-08 3.16E-07

2.54E-07 1.20E-08 3.16E-07

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 18 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor

1
Total

External
2.15E-09

2.15E-09

External
8.82E-10

8.82E-10

Deposition
9.64E-14

9.64E-14

Deposition

9.64E-14

9.64E-14

Immersion
2.60E-15

2.60E-15

Immersion

2.60E-15

2.60E-15

Inhalation
1.50E-09

1.50E-09

Inhalation

1.50E-09

1. 50E-09

Radon
0.OOE+00

0.OOE+00

Radon

0.OOE+00

0.OOE+00

Ingestion

9.60E-09

9.60E-09

Ingestion

9.60E-09

9.60E-09

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

External

1.28E-09

1.28E-09

External
1.28E-09

1.28E-09

Deposition
9.64E-14

9. 64E-14

Deposition
9. 64E-14

9. 64E-14

Immersion

2.60E-15

2.60E-15

Immersion

2.60E-15

2.60E-15

Inhalation

1.50E-09

1. 50E-09

Inhalation

1.50E-09
1.50E-09

Radon

0.OOE+00

0.OOE+00

Radon
0.OOE+00

0. OOE+00

Ingestion

9.60E-09

9.60E-09

Ingestion
9.60E-09

9.60E-09

Source: 5

Receptor
1

Total

Source: 6
Re cept or

1

Total

External

2.11E-09
2.11E-09

External

8.82E-10

8.82E-10

Deposition

2.19E-12
2.19E-12

Deposition

9. 64E-14

9.64E-14

Immersion

5.91E-14
5.91E-14

Immersion

2.60E-15

2.60E-15

Inhalation

3.41E-08

3.41E-08

Inhalation

1.50E-09

1.50E-09

Radon

0. OOE+00
0.0OE+00

Radon

0.00E+00

0. 0OE+00

Ingestion
2.18E-07
2.18E-07

Ingestion

9.60E-09

9.60E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 19 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
Total

TC-99

TC-99 1.33E-08 1.33E-08

Source: 2

Nuclide Receptor

1
Total

TC-99
TC-99 1.20E-08 1.20E-08

Source: 3

Nuclide Receptor

1
Total

TC-99

TC-99 1.24E-08 1.24E-08

Source: 4

Nuclide Receptor

1
TC-99

TC-99 1.24E-08

Total

1 .24E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28105 17:03:39 Page: 20 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Source: 5

Nuclide Receptor
1

Total

TC-99

TC-99 2.54E-07 2.54E-07

Source: 6

Nuclide Receptor
1

Total

TC-99
TC-99 1.20E-08 1.20E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 21 **
Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Office Demolition TC99.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 3.26E-07 3.16E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 1.99E-06 1.93E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 1 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

- RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr
Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18
Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 2 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

RESRAD-BUILD Input Parameters -

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor Room x

[m]
1 9.100

y z FracTime Inhalation
[m] [ml [m3/day]

7.600 1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]

1.12E-04

Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.40E+00

2.40E+00
2.4OE+00

2. 40E+00

2.4OE+00
2. 4OE+00

0.OOE+00

0.00E+00
0.00E+00

0. OOE+00
0.OOE+00

0.00E+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 3 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2)

Air Exchanges [m3/hr]

Hi: 3.700

Area 279.000

*

*

* Room 1
* LAMBDA: 1.52E+00
*

*

<=Q01: 1.57E+03
* Q10 : 1.57E+03
*

Deposition velocity: 3.90E-04 [m/s RResuspension Rate: 6.26E-08 [1/s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 4 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

= Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose C

10 y: 7.60 z: 0.00[m]

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.370E-07 [l/hr)

3.570E-01

2.200E-02

1.OOOE+04 [day]

0.OOOE+00

onversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230
RA-226
PB-210

1. OOOE+02

0.OOOE+00
0. 00OE+00

0. 00OE+00

1.275E-04

2.468E-04
5. 950E-04

2.422E-03

Inhalation

(mrem/dpm]

5. 946E-02

1.468E-01
3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07
4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70[m)

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 (1/hr]

3.570E-01
2.200E-02

1.000E+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
U-234 1.OOOE+02 1.275E-04 5.946E-02 4.014E-07

TH-230 0.OOOE+00 2.468E-04 1.468E-01 9.155E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 5 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

RA-226 0.OOOE+00

PB-210 0.OOOE+00

5. 950E-04
2.422E-03

3. 871E-03

6.214E-03

4. 663E-03

4. 698E-06

Source: 3
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80[m]
Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226
PB-210

1. 00OE+02

0.OOOE+00

0.OOOE+00
0. OOOE+00

1.275E-04

2. 468E-04

5.950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3. 871E-03

6.214E-03

Submersion
[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 0.00 z: 1.80[m]

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.200E-02
1.000E+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

(dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

U-234

TH-230
RA-226

1.00OE+02

0.00OE+00
0. OOOE+00

1.275E-04

2.468E-04
5. 950E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 6 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

PB-210 0.OOOE+00 2.422E-03 6.214E-03 4.698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80(m]
Length[m]:1.52E+01 Width[m):3.70E+00

1.370E-07 [1/hr]

3.570E-01
2.200E-02

1.000E+04 (day]

Direction: x

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226
PB-210

1. 00OE+02
0. 00OE+00

0.OOOE+00

0. 00OE+00

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.94 6E-02
1.468E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07
9.155E-07

4.663E-03

4.698E-06

Source: 6
Location::
Geometry::
Pathway ::

Direct
Fractic
Removah

Time tc

Radon R

Contamination::

Nuclide Concentr

Room : 1 x: 18.30 y: 7.60 z: 1.80[m]

Type: Area Length[m]:1.52E+01 Width[m]:3.70E+00 Dire(

Ingestion Rate: 1.370E-07 [1/hr]

)n released to air: 3.570E-01

)le fraction: 2.200E-02

) Remove: 1.000E+04 [day]

lelease Fraction: 0.OOOE+00

7ation Dose Conversion Factor (Library: FGR 13 Morbidity

-tion: x

Ingestion
[dpm/m2] [mrem/dpm]

U-234
TH-230

RA-226
PB-210

1. 00OE+02
0. OOOE+00
0. 00OE+00
0. OOOE+00

1.275E-04

2.468E-04

5.950E-04
2.422E-03

Inhalation
[mrem/dpm]

5. 946E-02

1.468E-01

3. 871E-03
6.214E-03

Submersion
[mrem/yr/
(dpm/m3))

4.014E-07

9.155E-07
4.663E-03
4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 7 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Assessment for Time: 1

Time =O.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 [mi

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.370E-07 [1/hr)
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 (ml

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1. 372E-07

3.570E-01
2.200E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.000E+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 8 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 15.20 z: 1.80 [m]

Length[ml:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 0.00 z: 1.80 [m]

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1. 370E-07

3. 570E-01

2.200E-02

1. OOOE+04

[l/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 9 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2)
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80 [ml

Geometry:: Type: Area Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

Pathway ::

Direct Ingestion Rate: 1.370E-07 [1/hr]
Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 10 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Evaluation Time: 0.OOOOOOOOE+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

1.39E-04 1.38E-04 3.35E-05 3.35E-05

1.39E-04 1.38E-04 3.35E-05 3.35E-05

Source

5
2.78E-05

2.78E-05

Source Total
6

2.78E-05 4.OOE-04

2.78E-05 4.OOE-04

Receptor 1

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 11 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External
9.24E-07

9.24E-07

Deposition
3.35E-11
3.35E-11

Immersion
6.24E-14

6.24E-14

Inhalation Radon

1.13E-04 1.53E-20

1.13E-04 1.53E-20

Ingestion
2.47E-05

2.47E-05

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

External
4.21E-07
4.21E-07

External

2.72E-08

2.72E-08

External

2.72E-08

2.72E-08

Deposition Immersion

3.35E-11 6.24E-14

3.35E-11 6.24E-14

Deposition Immersion

8.13E-12 1.52E-14

8.13E-12 1.52E-14

Deposition Immersion

8.13E-12 1.52E-14

8.13E-12 1.52E-14

Inhalation Radon
1.13E-04 1.53E-20

1.13E-04 1.53E-20

Inhalation Radon

2.75E-05 3.72E-21

2.75E-05 3.72E-21

Inhalation Radon

2.75E-05 3.72E-21

2.75E-05 3.72E-21

Ingestion

2.48E-05
2.48E-05

Ingestion

6.OOE-06

6.OOE-06

Ingestion

6.00E-06

6.OOE-06

Source: 5

Receptor

1

Total

External

1.57E-08
1.57E-08

Deposition Immersion

6.75E-12 1.26E-14
6.75E-12 1.26E-14

Inhalation Radon
2.28E-05 3.09E-21

2.28E-05 3.09E-21

Ingestion

4.99E-06
4.99E-06

Source: 6

Receptor

1
Total

External
1.52E-08

1.52E-08

Deposition Immersion Inhalation Radon
6.75E-12 1.26E-14 2.28E-05 3.09E-21

6.75E-12 1.26E-14 2.28E-05 3.09E-21

Ingestion
4.99E-06
4 .99E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 12 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1

U-234
U-234

TH-230
RA-226

PB-210

1. 39E-04

1.48E-09
7. 16E-13

2.4OE-15

Total

1. 39E-04

1.48E-09
7. 16E-13

2.40E-15

Source: 2

Nuclide Receptor

1
U-234

U-234
TH-230
RA-226
PB-210

1.38E-04
1.47E-09
4.43E-13
2. 40E-15

Total

1.38 E-04
1.47E-09
4.43E-13
2. 40E-15

Source: 3

Nuclide Receptor
1

U-234
U-234
TH-230
RA-226

PB-210

3.35E-05
3.58E-10
5. 69E-14
5.80E-16

Total

3.35E-05

3.58E-10
5.69E-14

5.80E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 13 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

3.35E-05

3.58E-10
5.69E-14

5.80E-16

Total

3.35E-05

3.58E-10
5. 69E-14

5.8 OE-16

Source: 5

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226
PB-210

2.78E-05

2. 97E-10

4. 1OE-14
4.82E-16

Total

2.78E-05

2. 97E-10

4 . 1OE-14
4.82E-16

Source: 6

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226
PB-210

2.78E-05

2. 97E-10
4.06E-14

4.82E-16

Total

2.78E-05

2.97E-10
4. 06E-14

4.82E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 14 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

- Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 cm]
Length[m]:1.83E+01 Width[m]:1.52E+01

1.370E-07 [1/hr]
3.570E-01

2.121E-02
1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 2
Location:: Room : 1 x: 9.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 [ml

Length[m]:1.83E+01 Width[m]:1.52E+01

1.372E-07 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 15 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 [m]

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 4
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 0.00 z: 1.80 [ml

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07

3.570E-01

2. 121E-02
1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 16 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 6

Location:: Room : 1 x: 18.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07

3.570E-01

2.121E-02
1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 17 **
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables -

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

1.38E-04 1.38E-04 3.33E-05
1.38E-04 1.38E-04 3.33E-05

Source
4

3.33E-05

3.33E-05

Source

5

2. 77E-05

2.77E-05

Source Total

6

2.77E-05 3.97E-04
2.77E-05 3.97E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 18 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

9.23E-07

9.23E-07

Deposition
3.35E-11
3.35E-11

Immersion
6.24E-14

6.24E-14

Inhalation Radon
1.13E-04 1.07E-19

1.13E-04 1.07E-19

Ingestion
2.38E-05

2.38E-05

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor
1

Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
4.20E-07

4.20E-07

External
2.71E-08

2.71E-08

External

2.71E-08

2.71E-08

External
1.57E-08
1.57E-08

External
1.52E-08

1.52E-08

Deposition Immersion
3.35E-11 6.24E-14

3.35E-11 6.24E-14

Deposition Immersion
8.13E-12 1.52E-14

8.13E-12 1.52E-14

Deposition Immersion

8.13E-12 1.52E-14

8.13E-12 1.52E-14

Deposition Immersion

6.75E-12 1.26E-14
6.75E-12 1.26E-14

Deposition Immersion
6.75E-12 1.26E-14

6.75E-12 1.26E-14

Inhalation Radon
1.13E-04 1.07E-19

1.13E-04 1.07E-19

Inhalation Radon
2.75E-05 2.60E-20

2.75E-05 2.60E-20

Inhalation Radon
2.75E-05 2.60E-20

2.75E-05 2.60E-20

Inhalation Radon

2.28E-05 2.16E-20

2.28E-05 2.16E-20

Inhalation Radon

2.28E-05 2.16E-20

2.28E-05 2.16E-20

Ingestion

2.38E-05

2.38E-05

Ingestion

5.78E-06

5.78E-06

Ingestion
5.78E-06

5.78E-06

Ingestion

4.80E-06
4.80E-06

Ingestion
4.80E-06

4.80E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 19 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234
U-234

TH-230
RA-226

PB-210

1.38E-04

4.41E-09

5.0 0E-12

3.47E-14

Total

1.38E-04

4.41E-09

5. OOE-12

3.47E-14

Source: 2

Nuclide Receptor
1

U-234

U-234

TH-230
RA-226

PB-210

1.38E-04

4.40E-09
3.08E-12

3.47E-14

Total

1.38E-04

4.40E-09
3.08E-12

3. 47E-14

Source: 3

Nuclide Receptor

1
U-234

U-234

TH-230
RA-226

PB-210

3.33E-05
1. 07E-09
3. 94E-13

8.39E-15

Total

3.33E-05
1. 07E-09

3.94E-13

8.39E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 20 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor

1
U-234

U-234

TH-230

RA-226

PB-210

3.33E-05
1.07E-09

3.94E-13

8.39E-15

Total

3.33E-05
1.07E-09

3.94E-13
8.39E-15

Source: 5

Nuclide Receptor

1
U-234

U-234
TH-230
RA-226
PB-210

2.77E-05

8.87E-10
2.84E-13
6.96E-15

Total

2.77E-05
8.87E-10

2.84E-13
6. 96E-15

Source: 6

Nuclide Receptor

1

U-234

U-234
TH-230
RA-226
PB-210

2. 77E-05

8.87E-10

2.81E-13

6. 96E-15

Total

2.77E-05
8.87E-10

2. 81E-13

6. 96E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 21 **
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

Full Summary

= RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
O.OOE+OO 1.OOE+OO

1 4.OOE-04 3.97E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 4.OOE-04 3.98E-04



- -

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 1 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 2 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

RESRAD-BUILD Input Parameters -

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6

1
3.650000E+02 days
2.67000OE-01

Receptor Information

Receptor Room x

[ml

1 9.100

y

[ml
7. 600

z FracTime Inhalation

[ml [m3/dayJ
1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

- Receptor-Source Shielding Relationship

Receptor Source Density Thickness

[g/cm3] [cm]

Material

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2.40E+00
2.40E+00

2.4OE+00

2.40E+00
2.4OE+00

0.OOE+00

0. OOE+00
0.OOE+00

0.OOE+00

0.0OE+00
0.OOE+00

Concrete

Concrete
Concrete
Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 3 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

******************* * ** ****

Hi: 3.700

Area 279.000

* Room 1
* LAMBDA: 1.52E+00

*

<=QO1: 1.57E+03

* Q10 : 1.57E+03
*

*

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 4 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00[m]

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.370E-07 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235
PA-231

AC-227

1. OOOE+02
0.OOOE+00

0. 00OE+00

1.204E-04

4 .775E-03
6.665E-03

Source: 2

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 7.60 z: 3.70[m]

Length[ml:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02

5.766E-01

3. 029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231

AC-227

1.OOOE+02

0.00OE+00

0.OOOE+00

1.204E-04

4.775E-03
6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 5 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Source: 3

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 15.20 z: 1.80[m]
Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

(dpm/m2] (mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02

5.766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231

AC-227

1. 00OE+02

0. 00OE+00

0. OOOE+00

1.204E-04

4.775E-03

6. 665E-03

Source: 4

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 0.00 z: 1.80[m]

Length[m]:1.83E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5.541E-02

5.7 66E-01

3. 029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235

PA-231

AC-227

1. 00OE+02

0. OOOE+00

0. OOOE+00

1.204E-04

4.775E-03

6. 665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 6 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80[m]
Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07 [1/hr)
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5. 541E-02

5.766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235
PA-231

AC-227

1.00OE+02

0. OOOE+00

0.OOOE+00

1.204E-04

4.775E-03

6. 665E-03

Source: 6

Location:: Room : 1 x: 18.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80[m]

Length~m]:1.52E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation
[mrem/dpm]

5.54 IE-02

5.766E-01

3.029E+00

Submersion
[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235

PA-231
AC-227

1.OOOE+02

0.OOOE+00

0. 00OE+00

1.204E-04

4 .775E-03

6.665E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 7 **
Title : Hematite Building 110 Occupancy U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

= Source Information

Source: 1

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 [ml
Length[m]:1.83E+01 Width[ml:1.52E+01

1.370E-07 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 (day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.000E+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 2

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 7.60 z: 3.70 (ml
Length(m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07

3.570E-01
2.200E-02

1.000E+04

[1/hr]

(day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 8 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 3
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 [m]

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.000E+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 4

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 0.00 z: 1.80 Em]
Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07

3. 570E-01

2.200E-02
1. 00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.000E+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 9 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 0.000E+00
AC-227 0.OOOE+00

Source: 6
Location:: Room : 1 x: 18..

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07

3. 570E-01

2.200E-02

1. 000E+04

[l/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 10 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: O.OOOOOOOOE+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source

1 2 3
2.32E-04 1.88E-04 3.74E-05

2.32E-04 1.88E-04 3.74E-05

Source
4

3.74E-05

3.74E-05

Source

5

3.01E-05

3.01E-05

Source Total

6

3.OOE-05 5.55E-04

3.OOE-05 5.55E-04

Receptor
Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 11 **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

External
1.04E-04

1.04E-04

Deposition
3.75E-09

3.75E-09

Immersion

6.32E-11

6.32E-11

Inhalation Radon

1.06E-04 0.OOE+00

1.06E-04 0.OOE+00

Ingestion

2.34E-05

2.34E-05

Source: 2

Receptor

1
Total

Source: 3

Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor
1

Total

External

5.89E-05
5.8 9E-05

External

6.12E-06

6.12E-06

External
6.12E-06

6.12E-06

External

4.09E-06

4.09E-06

External
4.01E-06

4.01E-06

Deposition Immersion

3.75E-09 6.32E-11

3.75E-09 6.32E-11

Deposition Immersion

9.11E-10 1.53E-11

9.11E-10 1.53E-11

Deposition Immersion

9.11E-10 1.53E-11

9.11E-10 1.53E-11

Deposition Immersion

7.57E-10 1.27E-11

7.57E-10 1.27E-11

Deposition Immersion

7.57E-10 1.27E-11

7.57E-10 1.27E-11

Inhalation Radon

1.06E-04 0.OOE+00

1.06E-04 0.OOE+00

Inhalation Radon

2.56E-05 0.OOE+00

2.56E-05 0.OOE+00

Inhalation Radon

2.56E-05 0.OOE+00

2.56E-05 0.OOE+00

Inhalation Radon

2.13E-05 0.OOE+00

2.13E-05 0.OOE+00

Inhalation Radon

2.13E-05 0.OOE+00

2.13E-05 0.OOE+00

Ingestion

2.34E-05

2.34E-05

Ingestion
5.67E-06

5.67E-06

Ingestion
5.67E-06

5.67E-06

Ingestion

4.71E-06

4.71E-06

Ingestion
4.71E-06

4.71E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 12 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

2.32E-04

2. 16E-08

8. 06E-10

2.32E-04

2. 16E-08

8. 06E-10

Source: 2

Nuclide Receptor
1

U-235
U-235

PA-231

AC-227

Total

1.88E-04
2. 15E-08

7.95E-10

1.88E-04

2. 15E-08

7. 95E-10

Source: 3

Nuclide Receptor

1
U-235

U-235
PA-231

AC-227

Total

3.74E-05
5. 19E-09
1.91E-10

3.74E-05
5. 19E-09
1.91E-10

Source: 4

Nuclide Receptor

1
U-235

Total



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 13 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

U-235
PA-231

AC-227

3.74E-05

5.19E-09

1. 91E-10

3.74E-05

5.19E-09
1.91E-10

Source: 5

Nuclide Receptor

1

U-235

U-235

PA-231

AC-227

Total

3. 01E-05

4.31E-09

1.58E-10

3.01E-05

4.31E-09

1.58E-10

Source: 6

Nuclide Receptor

1
U-235

U-235
PA-231

AC-227

Total

3. OOE-05

4. 31E-09

1.58E-10

3.OOE-05

4. 31E-09
1.58E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 14 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 9.10 y: 7.60 z: 0.00 [m]

Geometry:: Type: Area Length[m]:1.83E+01 Width[ml:1.52E+01
Pathway ::

Direct Ingestion Rate: 1.370E-07 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2)
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 2

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 7.60 z: 3.70 [m]
Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 [1/hr]
3.570E-01

2.121E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2J
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 15 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 [m]

Length[m):1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 4
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

10 y: 0.00 z: 1.80 [m]
Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07

3. 570E-01

2.121E-02

1. 00OE+04

[1/hrJ

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 16 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [ml

Length[m]:1.52E+01 Width[m]:3.70E+00

1.370E-07 [l/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05

Source: 6
Location:: Room : 1 x: 18.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

30 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07
3. 570E-01

2. 121E-02

1.OOOE+04

[l/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2)
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 17 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
2.32E-04 1.87E-04 3.72E-05 3.72E-05

2.32E-04 1.87E-04 3.72E-05 3.72E-05

Source Source Total

5 6
2.99E-05 2.98E-05 5.53E-04

2.99E-05 2.98E-05 5.53E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 18 **
Title : Hematite Building 110 Occupancy U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External
1.03E-04

1.03E-04

Deposition
3.75E-09

3.75E-09

Immersion
6.32E-11

6.32E-11

Inhalation Radon

1.06E-04 0.OOE+00

1.06E-04 0.OOE+00

Ingestion
2.25E-05

2.25E-05

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

External
5. 88E-O5
5.88E-05

External
6.11E-06
6.11E-06

External
6.11E-06
6. 11E-06

Deposition Immersion
3.75E-09 6.32E-11

3.75E-09 6.32E-11

Deposition Immersion

9.11E-10 1.53E-11
9.11E-10 1.53E-11

Deposition Immersion

9.11E-10 1.53E-11

9.11E-10 1.53E-11

Inhalation Radon

1.06E-04 0.00E+00

1.06E-04 0.00E+00

Inhalation Radon

2.56E-05 0.00E+00

2.56E-05 0.00E+00

Inhalation Radon
2.56E-05 0.00E+00

2.56E-05 0.OOE+00

Ingestion

2.26E-05

2.26E-05

Ingestion

5.47E-06

5.47E-06

Ingestion
5.47E-06

5.47E-06

Source: 5
Receptor

1

Total

External Deposition Immersion
4.08E-06 7.57E-10 1.27E-11
4.08E-06 7.57E-10 1.27E-11

Inhalation Radon

2.13E-05 0.00E+00
2.13E-05 0.00E+00

Ingestion

4.54E-06

4.54E-06

Source: 6

Receptor

1
Total

External Deposition Immersion Inhalation Radon

4.01E-06 7.57E-10 1.27E-11 2.13E-05 0.OOE+00
4.01E-06 7.57E-10 1.27E-11 2.13E-05 0.00E+00

Ingestion

4.54E-06

4.54E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 19 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

2.31E-04

6.39E-08

5.56E-09

2. 31E-04

6. 39E-08

5.56E-09

Source: 2

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

1. 87E-04

6.35E-08

5.4 9E-09

1.87E-04

6.35E-08

5. 49E-09

Source: 3

Nuclide Receptor

1

U-235

U-235
PA-231
AC-227

Total

3.72E-05
1.53E-08

1.32E-09

3. 72E-05
1. 53E-08
1. 32E-09

Source: 4

Nuclide Receptor Total

1
U-235



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 20 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 1.00000000 years

U-235

PA-231
AC-227

3.72E-05

1.53E-08

1.32E-09

3.72E-05

1. 53E-08

1.32E-09

Source: 5

Nuclide Receptor
I

U-235

U-235
PA-231

AC-227

Total

2. 99E-05

1.27E-08

1.09E-09

2.99E-05

1.27E-08

1.09E-09

Source: 6

Nuclide Receptor

1
U-235

U-235

PA-231
AC-227

Total

2. 98E-05

1.27E-08

1.09E-09

2.98E-05

1.27E-08
1.09E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 21 **
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U235.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
Q.OOE+00 1.OOE+00

1 5.55E-04 5.53E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
O.00E+00 1.00E+00

1 5.56E-04 5.53E-04
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Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.00E+00 yr
Time Specific Parameters .............. 8

Receptor-Source Dose Summary .......... 11
Dose by Pathway Detail ................ 12

Dose by Nuclide Detail ................ 13

For time = 1.00E+00 yr
Time Specific Parameters .............. 15

Receptor-Source Dose Summary .......... 18

Dose by Pathway Detail ................ 19
Dose by Nuclide Detail ................ 20

Full Summary ............................. 22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 2 **
Title : Hematite Building 110 Occupancy U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld

= RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor Room x

[ml
1 9.100

y z FracTime Inhalation

[m] [ml [m3/day)
7.600 1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]

1.12E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2. 40E+00

2.40E+00
2. 40E+00
2.40E+00

2. 4OE+00
2.4OE+00

0.OOE+00

0.OOE+00
0.OOE+00

0.OOE+00

0.OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 3 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area (m2]

Air Exchanges [m3/hr]

Hi: 3.700

Area 279.000

*

* Room 1
* LAMBDA: 1.52E+00

*

<=Q01: 1.57E+03

* Q10 : 1.57E+03

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 4 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Source Information

Source: 1
Location:: Room : 1 x: 9.10 y: 7.60 z: 0.00(m]

Geometry:: Type: Area LengthEm]:1.83E+01 Width[m]:1.52E+01 Direction: z

Pathway ::

Direct Ingestion Rate: 1.370E-07 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0.OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]

U-238

U-234
TH-230

RA-226
PB-210

1.000E+02

0.OOOE+00

0.OOOE+00
0.00OE+00

0. 00OE+00

1.210E-04

1.275E-04
2.468E-04
5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02
1.468E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07
9.155E-07

4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70[m]

Length[m]:1.83E+01 Width[m]:1.52E+01

1.372E-07 [1/hr]
3.570E-01
2.200E-02

1.OOOE+04 (day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 000E+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 1.210E-04 5.317E-02 7.191E-05U-238
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Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

U-234

TH-230

RA-226

PB-210

0.000E+00

0.OOOE+00

0.OOOE+00

0.00OE+00

1.275E-04
2.468E-04

5. 950E-04

2.422E-03

5. 946E-02

1.468E-01

3. 871E-03

6.214E-03

4.014E-07
9. 155E-07

4. 663E-03

4.698E-06

Source: 3

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80(m]

Length[m]:1.83E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230
RA-226

PB-210

1.OOOE+02

0.OOOE+00

0.00OE+00
0.00OE+00

0. OOOE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation
(mrem/dpm]

5. 317E-02

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/

(dpm/m3)]

7.191E-05
4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4

Location:: Room : 1 x: 9.10 y: 0.00 z: 1.80[m]
Geometry:: Type: Area Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.370E-07 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]
Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
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Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

U-238

U-234

TH-230

RA-226

PB-210

1. OOOE+02
0.00OE+00

o.OOOE+00
0.000E+00

0. OOOE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

5.317E-02

5. 946E-02
1.468E-01
3. 871E-03

6.214E-03

7.191E-05

4.014E-07
9. 155E-07
4. 663E-03

4. 698E-06

Source: 5

Location::

Geometry::
Pathway ::

Direct

Fractic

Removal

Time tc

Radon F

Contamination::
Nuclide Concentr

Room : 1 x: 0.00 y: 7.60 z: 1.80[m]
Type: Area Length[m]:1.52E+01 Width[m]:3.70E+00 Dire

Ingestion Rate: 1.370E-07 [1/hr]
)n released to air: 3.570E-01

)le fraction: 2.200E-02
D Remove: 1.OOOE+04 [day]

Release Fraction: 0.OOOE+00

ration Dose Conversion Factor (Library: FGR 13 Morbidity

ction: x

Ingestion

[dpm/m2] [mrem/dpm]

U-238

U-234

TH-230

RA-226

PB-210

1. 000E+02

0. OOOE+00
0.OOOE+00

0.OOOE+00

0. 00OE+00

1.210E-04
1.275E-04

2.468E-04

5.950E-04
2. 422E-03

Inhalation

[mrem/dpm]

5. 317E-02

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07

9.155E-07

4.663E-03
4.698E-06
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Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Source: 6
Location:: Room : 1 x: 18.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80[m]
Length[m]:1.52E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226

PB-210

1. OOOE+02

0.OOOE+00

0. 00OE+00

0.000E+00

0.00OE+00

1.210E-04
1.275E-04

2.468E-04

5.950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.317E-02 7.191E-05
5.946E-02 4.014E-07

1.468E-01 9.155E-07
3.871E-03 4.663E-03

6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 8 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

= Assessment for Time: 1 =

Time =0.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 [mi

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.370E-07 (1/hr]
3.570E-01

2.200E-02

1.000E+04 (day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 [m]
Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 9 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 9.10 y: 15.20 z: 1.80 [ml

Geometry:: Type: Area Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

Pathway ::
Direct Ingestion Rate: 1.370E-07 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.000E+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 4
Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 0.00 z: 1.80 [mi

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1. 370E-07

3.570E-01

2. 200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 10 **
Title : Hematite Building 110 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2)

U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6

Location:: Room : 1 x: 18.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Widthtm]:3.70E+00

1.370E-07 [1/hr)

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.000E+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 11 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

- RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
1.45E-04 1.36E-04 3.15E-05 3.15E-05

1.45E-04 1.36E-04 3.15E-05 3.15E-05

Source Source Total

5 6
2.59E-05 2.59E-05 3.95E-04

2.59E-05 2.59E-05 3.95E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 12 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

1.99E-05

1.99E-05

Deposition
7.20E-10

7.20E-10

Immersion
1.12E-1l

1.12E-1l

Inhalation Radon

1.01E-04 1.08E-26

1.01E-04 1.08E-26

Ingestion

2.35E-05

2.35E-05

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

-1

Total

Source: 6

Receptor

1
Total

External

1.13E-05

1.13E-05

External
1.17E-06

1.17E-06

External
1.17E-06

1.17E-06

External
7.79E-07
7.79E-07

External
7.65E-07

7.65E-07

Deposition Immersion

7.20E-10 1.12E-l1

7.20E-10 1.12E-ll

Deposition Immersion
1.75E-10 2.71E-12

1.75E-10 2.71E-12

Deposition Immersion
1.75E-10 2.71E-12

1.75E-10 2.71E-12

Deposition Immersion
1.45E-10 2.25E-12
1.45E-10 2.25E-12

Deposition Immersion

1.45E-10 2.25E-12

1.45E-10 2.25E-12

Inhalation Radon

1.01E-04 1.08E-26

1.01E-04 1.08E-26

Inhalation Radon

2.46E-05 2.63E-27

2.46E-05 2.63E-27

Inhalation Radon
2.46E-05 2.63E-27

2.46E-05 2.63E-27

Inhalation Radon
2.04E-05 2.18E-27
2.04E-05 2.18E-27

Inhalation Radon

2.04E-05 2.18E-27

2.04E-05 2.18E-27

Ingestion

2.35E-05

2.35E-05

Ingestion

5.70E-06

5.70E-06

Ingestion
5.70E-06

5.70E-06

Ingestion

4.73E-06
4.73E-06

Ingestion
4.73E-06

4.73E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 13 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem)

Source: 1

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226

PB-210

1.45E-04

1. 96E-10

1.39E-15

5.06E-19

1. 36E-21

Total

1.45E-04

1. 96E-10

1. 39E-15

5.06E-19
1. 36E-21

Source: 2

Nuclide Receptor
1

U-238

U-238
U-234

TH-230
RA-226

PB-210

1.36E-04
1.95E-10

1. 39E-15

3.13E-19

1.36E-21

Total

1.36E-04

1. 95E-10
1.39E-15

3.13E-19

1.36E-21

Source: 3

Nuclide Receptor

1

U-238
U-238

U-234

TH-230

RA-226

PB-210

3.15E-05

4 .73E-11
3.37E-16

4.02E-20

3.28E-22

Total

3.15E-05

4 .73E-11

3. 37E-16

4. 02E-20

3.28E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 14 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226
PB-210

3.15E-05

4. 73E-11

3.37E-16

4.02E-20
3.28E-22

Total

3.15E-05

4.73E-11

3.37E-16

4.02E-20

3.28E-22

Source: 5

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226
PB-210

2.59E-05

3.93E-11

2.80E-16

2. 90E-20

2.72E-22

Total

2.59E-05

3.93E-11

2.80E-16

2. 90E-20
2.72E-22

Source: 6

Nuclide Receptor
1

U-238
U-238

U-234
TH-230

RA-226

PB-210

2. 59E-05

3. 93E-11
2.80E-16

2.87E-20

2. 72E-22

Total

2.59E-05

3.93E-11
2.80E-16

2.87E-20

2. 72E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 15 **
Title : Hematite Building 110 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 9

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air

Removable fraction:

Time to Remove:

.10 y: 7.60 z: 0.00 [m3

Length[m]:1.83E+01 Width[m]:1.52E+01

1.370E-07 [1/hr]

: 3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 2

Location:: Room : 1 x: 9.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 [m)
Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 [1/hr]
3.570E-01
2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04
TH-230 1.272E-09
RA-226 1.837E-13
PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 16 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 3

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 [mi

Length[m]:1.83E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2l
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09
RA-226 1.837E-13

PB-210 1.419E-15

Source: 4

Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 0.00 z: 1.80 [mi

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07

3.570E-01

2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 17 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 5

Location:: Room : 1 x: 0.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[ml:3.70E+00 Direction: x

1.370E-07 [l/hr]

3.570E-01

2.121E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 6
Location:: Room : 1 x: 18.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

30 y: 7.60 z: 1.80 [m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.37OE-07

3.570E-01

2.121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09
RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 18 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

Receptor

Total

1
1 2

1.44E-04 1.35E-04

1.44E-04 1.35E-04

3 4

3.12E-05 3.12E-05

3.12E-05 3.12E-05

Source Source Total
5 6

2.58E-05 2.57E-05 3.93E-04

2.58E-05 2.57E-05 3.93E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 19 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

1.98E-05

1.98E-05

Deposition

7.20E-10

7.20E-10

Immersion

1.12E-11

1.12E-11

Inhalation Radon
1.01E-04 1.63E-25

1.01E-04 1.63E-25

Ingestion

2.26E-05

2.26E-05

Source: 2

Receptor

1
Total

External

1.13E-05

1.13E-05

Deposition Immersion Inhalation Radon
7.20E-10 1.12E-11 1.01E-04 1.63E-25

7.20E-10 1.12E-11 1.01E-04 1.63E-25

Ingestion
2.26E-05

2.26E-05

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
1.17E-06

1.17E-06

External
1.17E-06
1.17E-06

External

7.79E-07
7.79E-07

External
7. 65E-07
7. 65E-07

Deposition Immersion

1.75E-10 2.71E-12

1.75E-10 2.71E-12

Deposition Immersion
1.75E-10 2.71E-12

1.75E-10 2.71E-12

Deposition Immersion

1.45E-10 2.25E-12
1.45E-10 2.25E-12

Deposition Immersion
1.45E-10 2.25E-12

1.45E-10 2.25E-12

Inhalation Radon
2.46E-05 3.95E-26

2.46E-05 3.95E-26

Inhalation Radon

2.46E-05 3.95E-26
2.46E-05 3.95E-26

Inhalation Radon

2.04E-05 3.28E-26
2.04E-05 3.28E-26

Inhalation Radon

2.04E-05 3.28E-26
2.04E-05 3.28E-26

Ingestion
5.49E-06

5.49E-06

Ingestion
5.49E-06

5.49E-06

Ingestion

4.56E-06
4.56E-06

Ingestion

4.56E-06
4.56E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 20 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-238

U-238

U-234

TH-230

RA-226
PB-210

1.44E-04
5.85E-10
9.69E-15

7.57E-18

4.06E-20

Total

1.44E-04
5.85E-10
9. 69E-15
7.57E-18

4.06E-20

Source: 2

Nuclide Receptor
1

U-238
U-238
U-234
TH-230

RA-226
PB-210

1.35E-04

5.83E-10
9.68 E-15
4 .67E-18
4 . 06E-20

Total

1.35E-04
5.83E-10

9. 68E-15
4.67E-18

4.06E-20

Source: 3

Nuclide Receptor

1
U-238

U-238
U-234

TH-230
RA-226
PB-210

3.12E-05

1.4lE-10
2.35E-15
5.97E-19
9.81E-21

Total

3.12E-05

1.41E-10

2.35E-15

5.97E-19

9.81E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 21 **

Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor

1

U-238
U-238
U-234
TH-230

RA-226
PB-210

3.12E-05

1.41E-10
2.35E-15

5.97E-19
9.81E-21

Total

3.12E-05
1.41E-10

2.35E-15

5.97E-19

9.81E-21

Source: 5

Nuclide Receptor
1

U-238
U-238
U-234
TH-230

RA-226
PB-210

2.58E-05
1. 17E-10

1.95E-15
4.30E-19
8. 15E-21

Total

2.58E-05
1.17E-10

1. 95E-15

4.30E-19

8. 15E-21

Source: 6

Nuclide Receptor
1

U-238
U-238
U-234
TH-230
RA-226
PB-210

2.57E-05
1.17E-10
1. 95E-15
4 .25E-19
8.15E-21

Total

2.57E-05

1.17E-10
1.95E-15

4 .25E-19

8. 15E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: 22 **
Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy U238.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00

1 3.95E-04

1. OOE+00

3.93E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.00E+00 1.OOE+00

1 3.96E-04 3.93E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 1 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld

RESRAD-BUILD Table of Contents -

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = O.OOE+00 yr
Time Specific Parameters .............. 7
Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 2 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor Room x

[m]
1 9.100

y
[m]
7.600

z FracTime

[m]
1.000 1.000

Inhalation

[m3/day]

3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.40E+00

2.4 OE+O0
2.40E+00

2.40E+00

2.40E+00
2.40E+00

0.OOE+00
0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete

Concrete
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Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

= Building Information =

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2)

Air Exchanges [m3/hr]

Hi: 3.700 * Room 1

* LAMBDA: 1.52E+00
*

*

<=Q01: 1.57E+03

* Q10 : 1.57E+03
*

Area 279.000

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [1us]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 4 **

Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

= Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00[m]

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]

1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 2
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70[m)

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1.372E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm) [mrem/dpm) [mrem/yr/

(dpm/m3)]

TC-99 1.OOOE+02 6.577E-07 3.748E-06 8.523E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 5 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Source: 3

Location:: Room : 1 x: 9.10 y: 15.20 z: 1.80[m]
Geometry:: Type: Area Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

Pathway ::
Direct Ingestion Rate: 1.370E-07 (1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

1.OOOE+02 6.577E-07

Inhalation Submersion

[mrem/dpm] [mrem/yr/
(dpm/m3)]

3.748E-06 8.523E-08TC-99

Source: 4
Location:: Room : 1 x: 9

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:
Time to Remove:

.10 y: 0.00 z: 1.80[m]

Length[m]:1.83E+01 Width[m]:3.70E+00

1.370E-07 [1/hr]

: 3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 6 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80[m]
Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 6
Location:: Room : 1 x: 18.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

30 y: 7.60 z: 1.80[m]

Length[m]:1.52E+01 Width[m]:3.70E+00

1.370E-07 (1/hr]
3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: x

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)3
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 7 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

= Source Information

Source: 1

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 [m]

Length[m]:1.83E+01 Width[m):1.52E+01

1.370E-07 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 2

Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 [m]

Length[m]:1.83E+01 Width[m]:1.52E+01 Direction: z

1. 372E-07

3.570E-01
2.200E-02

1. 000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 8 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 9.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 [m]

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02

Source: 4

Location:: Room : 1 x: 9.10 y: 0.00 z: 1.80 [ml

Geometry:: Type: Area Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.370E-07 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 (m]

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07

3.570E-01

2.200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 9 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 18.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80 [ml

Length[m]:1.52E+01 Width[ml:3.70E+00 Direction: x

1.370E-07

3. 570E-01

2.200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 10 **
Title : Hematite Building 110 Occupancy TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4
1.82E-07 1.63E-07 3.58E-08 3.58E-08

1.82E-07 1.63E-07 3.58E-08 3.58E-08

Source Source Total

5 6
2.92E-08 2.92E-08 4.75E-07

2.92E-08 2.92E-08 4.75E-07

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 11 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

4.73E-08

4.73E-08

Deposition
1.71E-12

1.71E-12

Immersion
1.33E-14
1. 33E-14

Inhalation Radon

7.14E-09 0.OOE+00

7.14E-09 0.00E+00

Ingestion

1.28E-07

1.28E-07

Source: 2

Receptor

1
Total

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
2.78E-08

2.78E-08

External

3.05E-09

3.05E-09

External

3.05E-09

3.05E-09

External

2.07E-09
2.07E-09

External

2.04E-09

2.04E-09

Deposition Immersion
1.71E-12 1.33E-14

1.71E-12 1.33E-14

Deposition Immersion

4.16E-13 3.22E-15

4.16E-13 3.22E-15

Deposition Immersion

4.16E-13 3.22E-15

4.16E-13 3.22E-15

Deposition Immersion

3.46E-13 2.67E-15
3.46E-13 2.67E-15

Deposition Immersion

3.46E-13 2.67E-15

3.46E-13 2.67E-15

Inhalation Radon
7.14E-09 0.OOE+00

7.14E-09 0.OOE+00

Inhalation Radon

1.73E-09 0.OOE+00

1.73E-09 0.OOE+00

Inhalation Radon

1.73E-09 0.OOE+00

1.73E-09 0.OOE+00

Inhalation Radon

1.44E-09 0.OOE+00
1.44E-09 0.00E+00

Inhalation Radon

1.44E-09 0.OOE+00

1.44E-09 0.OOE+00

Ingestion
,1.28E-07

1.28E-07

Ingestion

3.10E-08

3.10E-08

Ingestion
3.10E-08

3.10E-08

Ingestion
2.57E-08
2.57E-08

Ingestion

2.57E-08

2.57E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 12 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

TC-99

TC-99 1.82E-07 1.82E-07

Source: 2

Nuclide Receptor

1
Total

TC-99
TC-99 1.63E-07 1.63E-07

Source: 3

Nuclide Receptor
1

Total

TC-99
TC-99 3.58E-08 3.58E-08

Source: 4

Nuclide Receptor
1

Total

TC-99

TC-99 3.58E-08 3.58E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 13 **

Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: O.00000000E+00 years

Source: 5

Nuclide Receptor
I

Total

TC-99
TC-99 2.92E-08 2.92E-08

Source: 6

Nuclide Receptor
1

Total

TC-99
TC-99 2.92E-08 2.92E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 14 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 7.60 z: 0.00 [mi

Length[m]:1.83E+01 Width[m]:1.52E+01

1.370E-07 [1/hr]

3.570E-01
2.121E-02

1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration
[dpm/m2]

TC-99 9.992E+01

Source: 2
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

10 y: 7.60 z: 3.70 [mi

Length[m]:1.83E+01 Width[m]:1.52E+01

1.372E-07 (1/hrl

3.570E-01
2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 15 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 9.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

10 y: 15.20 z: 1.80 (ml

Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

1.370E-07 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01

Source: 4

Location:: Room : 1 x: 9.10 y: 0.00 z: 1.80 [m]
Geometry:: Type: Area Length[m]:1.83E+01 Width[m]:3.70E+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.370E-07 [l/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 7.60 z: 1.80 [m]
Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07

3.570E-01

2. 121E-02
1.OOOE+04

[l/hr]

[day)

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 16 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Source: 6

Location:: Room : 1 x: 18.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

30 y: 7.60 z: 1.80 [ml

Length[m]:1.52E+01 Width[m]:3.70E+00 Direction: x

1.370E-07

3. 570E-01

2. 121E-02
1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 17 **
Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source

1 2 3
1.77E-07 1.58E-07 3.46E-08

1.77E-07 1.58E-07 3.46E-08

Source Source

Receptor

Total

1
4

3.4 6E-08
3.46EE-08

5

2.83E-08
2.83E-08

Source Total

6
2.82E-08 4.61E-07

2.82E-08 4.61E-07
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Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

External
4.72E-08

4.72E-08

Deposition
1.71E-12

1. 71E-12

Immersion

1.33E-14
1.33E-14

Inhalation Radon

7.14E-09 0.00E+00

7.14E-09 0.OOE+00

Ingestion
1.23E-07

1.23E-07

Source: 2

Receptor

1
Total

Source: 3

Receptor
1

Total

External

2.77E-08

2.77E-08

External
3.05E-09

3.05E-09

Deposition Immersion

1.71E-12 1.33E-14

1.71E-12 1.33E-14

Deposition Immersion

4.16E-13 3.22E-15

4.16E-13 3.22E-15

Inhalation Radon

7.14E-09 0.OOE+00

7.14E-09 0.OOE+00

Inhalation Radon

1.73E-09 0.OOE+00

1.73E-09 0.00E+00

Ingestion

1.23E-07
1.23E-07

Ingestion

2.98E-08

2.98E-08

Source: 4

Receptor
1

Total

External Deposition Immersion Inhalation Radon

3.05E-09 4.16E-13 3.22E-15 1.73E-09 0.OOE+00

3.05E-09 4.16E-13 3.22E-15 1.73E-09 0.OOE+00

Ingestion
2.98E-08

2.98E-08

Source: 5

Receptor

1

Total

External
2.07E-09

2.07E-09

Deposition Immersion Inhalation Radon

3.46E-13 2.67E-15 1.44E-09 0.00E+00

3.46E-13 2.67E-15 1.44E-09 0.OOE+00

Ingestion

2.48E-08
2.48E-08

Source: 6

Receptor

1
Total

External
2.04E-09

2.04E-09

Deposition Immersion

3.46E-13 2.67E-15

3.46E-13 2.67E-15

Inhalation Radon

1.44E-09 0.00E+00

1.44E-09 O.OOE+00

Ingestion

2.48E-08

2.48E-08
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Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

TC-99

TC-99 1.77E-07 1.77E-07

Source: 2

Nuclide Receptor
1

Total

TC-99
TC-99 1.58E-07 1.58E-07

Source: 3

Nuclide Receptor
1

Total

TC-99
TC-99 3.46E-08 3.46E-08

Source: 4

Nuclide Receptor

1
Total

TC-99
TC-99 3.46E-08 3.46E-08
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Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Source: 5

Nuclide Receptor
1

Total

TC-99
TC-99 2.83E-08 2.83E-08

Source: 6

Nuclide Receptor
1

Total

TC-99
TC-99 2.82E-08 2.82E-08
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Title : Hematite Building 110 Occupancy TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables =

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.00E+00

1 4.75E-07 4.61E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00 1.OOE+00

1 4.75E-07 4.61E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 1 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 7
Receptor-Source Dose Summary .......... 10
Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr
Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19
Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 2 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor Room x

[m]
1 30.500

y z FracTime Inhalation

[mi [m] [m3/day]

26.700 1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-041

Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3) [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.40E+00

2.4OE+00
2.4OE+00

2. 4OE+00

2.4OE+00
2. 40E+O0

O.OOE+00

0.OOE+00
0. OOE+00

0.OOE+00

O.OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 3 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

Hi: 7.300

Area3252.000

* Room 1

* LAMBDA: 1.52E+00
*

*

<=QO1: 3.61E+04
* Q10 : 3.61E+04
*

*

*

Deposition velocity: 3.90E-04 [m/s RResuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 4 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Source Information

Source: 1
Location:: Room : 1 x: 30

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air
Removable fraction:

Time to Remove:

.50 y: 26.70 z: 0.00[m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]

: 3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226

PB-210

1. 00OE+02

0.OOOE+00

0.00OE+00
0. 000E+00

1.275E-04
2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01
3.871E-03

6.214E-03

Submersion

[mrem/yr/

(dpm/m3)]
4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 2
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 26.70 z: 7.30[m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]

3.570E-01
2.200E-02

1.OOOE+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m23 [mrem/dpm]

Inhalation

[mrem/dpm]

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

U-234 1.OOOE+02

TH-230 0.OOOE+00

1.275E-04 5.946E-02

2.468E-04 1.468E-01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 5 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

RA-226 0.000E+00
PB-210 0.OOOE+00

5.950E-04
2. 422E-03

3.871E-03

6.214E-03

4 .663E-03
4. 698E-06

Source: 3
Location:: Room : 1 x: 30

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.50 y: 53.30 z: 3.70[m]
Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

Ingestion

[dpm/m2] (mrem/dpm

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

U-234

TH-230
RA-226

PB-210

1.OOOE+02

0.00OE+00

0. OOOE+00
0.000E+00

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

I [mrem/dpm]

5.946E-02
1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/

(dpm/m3)]
4.014E-07

9.155E-07

4. 663E-03

4. 698E-06

Source: 4

Location::

Geometry::

Pathway ::

Direct

Fractic
Removab
Time tc

Radon R

Contamination::
Nuclide Concentr

Room : 1 x: 30.50 y: 0.00 z: 3.70[m]

Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Dire(

Ingestion Rate: 1.350E-08 (l/hr]
)n released to air: 3.570E-01

)le fraction: 2.200E-02
i Remove: 1.000E+04 [day]

Lelease Fraction: 0.OOOE+00

eation Dose Conversion Factor (Library: FGR 13 Morbidity

-tion: y

Ingestion

[dpm/m2] [mrem/dpm)

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]

5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

U-234

TH-230

RA-226

1.000E+02

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

1.275E-04

2.468E-04

5.950E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 6 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

PB-210 0.OOE+00 2.422E-03 6.214E-03 4.698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70[m]

Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::
Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226

PB-210

1. 00OE+02
0.000E+00

0.OOOE+00

0.OOOE+00

1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.946E-02 4.014E-07

1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06

Source: 6
Location:: Room : 1 x: 61.00 y: 26.70 z: 3.70[m]

Geometry:: Type: Area Lengthlm]:5.33E+01 Widthlm]:7.30E+00 Direction: x

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day)

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-234

TH-230

RA-226

PB-210

1.000E+02

0. OOOE+00

0.OOOE+00

0.OOOE+00

1.275E-04

2.468E-04

5.950E-04
2.422E-03

Inhalation

[mrem/dpm]

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

4.014E-07

9.155E-07

4.663E-03

4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 7 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

- Assessment for Time: 1

Time =0.OOE+00 yr =

Source Information

Source: 1
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [mi

Length[m]:6.10E+01 Width[m3:5.33E+01

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 26.70 z:

Length[m]:6.10E+01

7.30 [m]

Width[m]:5.33E+01 Direction: z

1. 350E-08

3. 570E-01
2.200E-02

1.00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09128/05 16:21:17 Page: 8 **

Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 53.30 z: 3.70 [mi

Length[m):6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 1.OOOE+02

TH-230 0.000E+00

RA-226 0.OOOE+00

PB-210 0.000E+00

Source: 4
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 3.70 (m]

Length[m):6.10E+01 Width[m):7.30E+00 Direction: y

1.350E-08
3.570E-01

2.200E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.OOOE+02

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 9 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Widthfm]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-234 1.000E+02

TH-230 0.000E+00

RA-226 0.000E+00

PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 61.00 y: 26.70 z: 3.70 [m]

Geometry:: Type: Area Length[m]:5.33E+01 Width[m]:7.30E+00

Pathway ::
Direct Ingestion Rate: 1.350E-08 [1/hrl
Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 1.000E+02

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 10 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

(mrem]

Source Source Source Source

1 2 3 4

8.68E-05 8.60E-05 1.17E-05 1.17E-05

8.68E-05 8.60E-05 1.17E-05 1.17E-05

Source Source Total

5 6
1.03E-05 1.03E-05 2.17E-04

1.03E-05 1.03E-05 2.17E-04
Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 11 **
Title : Hematite Building 230 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2
Receptor

1
Total

Source: 3
Receptor

1

Total

Source: 4

Receptor

1
Total

Source: 5

Receptor
1

Total

Source: 6

Receptor

1
Total

External

1.04E-06
1.04E-06

External

2.22E-07
2.22E-07

External

5.17E-09

5.17E-09

External

5.14E-09

5.14E-09

External

3.86E-09
3.86E-09

External

3.86E-09

3.86E-09

Deposition

1. 91E-11
1. 91E-ll

Deposition
1. 91E-11

1. 91E-11

Deposition
2. 61E-12

2. 61E-12

Deposition

2.61E-12

2.61E-12

Deposition

2.28E-12
2.28E-12

Deposition

2.28E-12
2.28E-12

Immersion

3.16E-14

3.16E-14

Immersion

3.16E-14
3.16E-14

Immersion

4.33E-15

4.33E-15

Immersion

4.33E-15

4.33E-15

Immersion

3.79E-15
3.79E-15

Immersion

3.79E-15

3.79E-15

Inhalation

5.74E-05

5.74E-05

Inhalation

5.74E-05

5.74E-05

Inhalation

7. 86E-06

7.86E-06

Inhalation

7.86E-06

7. 86E-06

Inhalation
6.87E-06
6.87E-06

Inhalation
6.87E-06

6.87E-06

Radon

8.24E-21

8.24E-21

Radon
8.24E-21

8.24E-21

Radon
1. 13E-21

1. 13E-21

Radon
1.13E-21

1. 13E-21

Radon

9.86E-22
9.86E-22

Radon
9.8 6E-22

9.86E-22

Ingestion

2.83E-05

2.83E-05

Ingestion

2.83E-05

2.83E-05

Ingestion

3.88E-06

3.88E-06

Ingestion

3.88E-06

3.88E-06

Ingestion

3.39E-06
3.39E-06

Ingestion

3.39E-06

3.39E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 12 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 0.0000000OE+00 years

Nuclide Detail of Doses

(mrem]

Source: 1

Nuclide Receptor
1

U-234

U-234
TH-230
RA-226
PB-210

8. 68E-05
8.87E-10

1.07E-12

2. 72E-15

Total

8. 68E-05

8 .87E-10
1.07E-12
2. 72E-15

Source: 2

Nuclide Receptor
1

U-234

U-234
TH-230

RA-226
PB-210

8. 60E-05

8.84E-10

5.53E-13
2.71E-15

Total

8. 60E-05

8.84E-10
5.53E-13

2.71E-15

Source: 3

Nuclide Receptor

1
U-234
U-234

TH-230

RA-226

PB-210

1.17E-05

1.21E-10
3.26E-14

3. 70E-16

Total

1. 17E-05
1.21E-10

3.26E-14

3.70E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 13 **

Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor

1

U-234

U-234

TH-230
RA-226

PB-210

1.17E-05

1.21E-10
3.25E-14

3.70E-16

Total

1. 17E-05

1.21E-10
3.25E-14

3.7OE-16

Source: 5

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

1. 03E-05

1.06E-10

2.58E-14

3.23E-16

Total

1.03E-05

1.06E-10

2.58E-14

3.23E-16

Source: 6

Nuclide Receptor
1

U-234

U-234
TH-230

RA-226

PB-210

1.03E-05

1.06E-10
2.58E-14

3.23E-16

Total

1.03E-05

1.06E-10
2.58E-14

3.23E-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 14 **
Title : Hematite Building 230 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.00E+00 yr -

Source Information

Source: 1

Location:: Room : 1 x: 30.50 y: 26.70 z: 0.00 [ml
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z
Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 2
Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 7.30 [m]

Length[m]:6.10E+01 Widthtm]:5.33E+01 Direction: z

1.350E-08

3.570E-01

2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01

TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 15 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 53.30 z: 3.70 [m]

Length[m]:6.10E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.121E-02

1.000E+04 (day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2)

U-234 9.992E+01
TH-230 8.995E-04

RA-226 1.948E-07

PB-210 2.003E-09

Source: 4
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 3.70 [m]

Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08
3. 570E-01

2.121E-02

1.000E+04

[1/hr)

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01
TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 16 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1.350E-08 [1/hr]

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-234 9.992E+01
TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09

Source: 6

Location:: Room : 1 x: 61.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [ml

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1. 350E-08

3. 570E-01

2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration
[dpm/m2]

U-234 9.992E+01

TH-230 8.995E-04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 17 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables
=

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total

Receptor 1

Total

1 2 3 4

8.57E-05 8.49E-05 1.16E-05 1.16E-05

8.57E-05 8.49E-05 1.16E-05 1.16E-05

5
1. 01E-05

1.0 1E-05

6
1.01E-05 2.14E-04

1.01E-05 2.14E-04
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Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

1.04E-06

1.04E-06

Deposition

1.91E-11

1. 91E-11

Immersion

3.16E-14

3.16E-14

Inhalation Radon
5.74E-05 5.77E-20

5.74E-05 5.77E-20

Ingestion
2.73E-05

2.73E-05

Source: 2
Receptor

1
Total

Source: 3

Receptor

1
Total

External
2.22E-07

2.22E-07

External

5.17E-09

5.17E-09

Deposition Immersion
1.91E-11 3.16E-14

1.91E-11 3.16E-14

Deposition Immersion

2.61E-12 4.33E-15

2.61E-12 4.33E-15

Inhalation Radon
5.74E-05 5.77E-20

5.74E-05 5.77E-20

Inhalation Radon

7.86E-06 7.91E-21

7.86E-06 7.91E-21

Ingestion

2.73E-05
2.73E-05

Ingestion

3.74E-06

3.74E-06

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
5.14E-09

5.14E-09

External
3.85E-09
3.85E-09

External

3.85E-09
3.85E-09

Deposition Immersion Inhalation Radon
2.61E-12 4.33E-15 7.86E-06 7.91E-21

2.61E-12 4.33E-15 7.86E-06 7.91E-21

Deposition Immersion Inhalation Radon
2.28E-12 3.79E-15 6.87E-06 6.91E-21

2.28E-12 3.79E-15 6.87E-06 6.91E-21

Deposition Immersion Inhalation Radon

2.28E-12 3.79E-15 6.87E-06 6.91E-21

2.28E-12 3.79E-15 6.87E-06 6.91E-21

Ingestion
3.74E-06

3.74E-06

Ingestion

3.26E-06

3.26E-06

Ingestion

3.26E-06
3.26E-06
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Title : Hematite Building 230 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-234
U-234

TH-230
RA-226

PB-210

8.57E-05
2. 64E-09

7.48E-12

3.93E-14

Total

8.57E-05
2. 64E-09
7.48E-12
3.93E-14

Source: 2

Nuclide Receptor

1
U-234
U-234

TH-230

RA-226

PB-210

8.49E-05

2.63E-09

3.86E-12
3. 91E-14

Total

8.49E-05

2 . 63E-09
3. 86E-12
3. 91E-14

Source: 3

Nuclide Receptor

1
U-234
U-234
TH-230
RA-226

PB-210

1.16E-05

3. 60E-10
2.25E-13

5. 34E-15

Total

1.16E-05
3. 60E-10
2.25E-13

5.34E-15
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Title : Hematite Building 230 Occupancy U234
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor
1

U-234

U-234

TH-230

RA-226

PB-210

1.16E-05

3.60E-10

2.25E-13

5.34E-15

Total

1.16E-05

3.60E-10

2.25E-13

5.34E-15

Source: 5

Nuclide Receptor

I
U-234

U-234

TH-230

RA-226
PB-210

1. OlE-05
3.14E-10
1.79E-13

4. 67E-15

Total

1.01E-05
3.14E-10

1.79E-13
4. 67E-15

Source: 6

Nuclide Receptor

1
U-234

U-234

TH-230
RA-226

PB-210

1.01E-05

3.14E-10
1.79E-13

4. 67E-15

Total

1. 01E-05

3.14E-10
1.79E-13

4 .67E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:21:17 Page: 21 **
Title : Hematite Building 230 Occupancy U234

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U234.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.0 E+00

1 2.17E-04

1. OOE+00

2. 14E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OQE+00 1.00E+00

1 2.17E-04 2.14E-04
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Title : Hematite Building 230 Occupancy U235
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U235.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U235.bld

= _

= RESRAD-BUILD Input Parameters-
_ =

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6
1

3.650000E+02 days
2.670000E-01

Receptor Information

Receptor

1

Room x

[ml
1 30.500

y
[m]

26. 700

z FracTime

[ml
1.000 1.000

Inhalation
[m3/day]

3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness

[g/cm3] [cm]

Material

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2. 40E+00
2.40E+O0

2.40E+00

2. 4OE+00
2.40E+O0

0.OOE+00

0.OOE+00
O.OOE+00

0.OOE+00

0.OOE+00

0. OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

= Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height (m]

Area [m2]

Air Exchanges [m3/hr]

H1: 7.300

Area3252.000

*

*

* Room 1

* LAMBDA: 1.52E+00
*

*

*

<=QO1: 3.61E+04

* Q10 : 3.61E+04
*

*

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 (11s]
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Source Information

Source: 1
Location:: Room : 1 x: 30.50 y: 26.70 z: 0.00[m]

Geometry:: Type: Area Length[m]:6.10E+01 Width(m]:5.33E+01

Pathway ::
Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Direction: z

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

(dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02
5.766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235

PA-231

AC-227

1. OOOE+02

0.OOOE+00

0.OOOE+00

1.204E-04

4 .775E-03

6.665E-03

Source: 2

Location:: Room : 1 x: 30.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 26.70 z: 7.30[m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Direction: z

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] (mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02
5.766E-01

3.029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05

9.734E-04

U-235
PA-231

AC-227

1. OOOE+02
0. OOOE+00
0. OOOE+O0

1.204E-04

4 .775E-03
6. 665E-03
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Source: 3

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 53.30 z: 3.70[m]
Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [l/hr]
3.570E-01

2.200E-02

1.000E+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation

[mrem/dpm]

5.541E-02
5.766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04
9.049E-05

9.734E-04

U-235

PA-231
AC-227

1.OOOE+02

0.000E+00

0.OOOE+00

1. 204E-04

4.775E-03

6. 665E-03

Source: 4

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::
Nuclide Concentration Dose C

50 y: 0.00 z: 3.70[m]

Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

onversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231

AC-227

1. OOOE+02

0.00OE+00

0. 000E+00

1.204E-04
4.775E-03

6.665E-03
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Source: 5

Location:: Room : 1 x: 0.00 y: 26.70 z: 3.70[m]

Geometry:: Type: Area Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]
Inhalation

[mrem/dpm]

5.541E-02

5. 766E-01

3. 029E+00

Submersion

[mrem/yr/
(dpm/m3)]

4.063E-04

9.049E-05
9.734E-04

U-235

PA-231
AC-227

1. 000E+02

0.OOOE+00

0.OOOE+00

1.204E-04

4.775E-03
6.665E-03

Source: 6

Location:: Room : 1 x: 61.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.541E-02 4.063E-04

5.766E-01 9.049E-05

3.029E+00 9.734E-04

U-235

PA-231
AC-227

1.OOOE+02

0.OOOE+00

0. 00OE+00

1.204E-04

4.775E-03

6.665E-03
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1
Time =0.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.000E+02
PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 2
Location:: Room : 1 x: 30.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 26.70 z: 7.30 [m]

Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z

1.350E-08

3.570E-01

2.200E-02
1.00OE+04

[l/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 30.50 y: 53.30 z: 3.70 [mi
Geometry:: Type: Area Length[m]:6.10E+01 Width[ml:7.30E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.350E-08 [l/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02
PA-231 0.OOOE+00

AC-227 0.OOOE+00

Source: 4

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 3.70 [mi

Length[m]:6.10E+01 Width[m]:7.30E+00

1.350E-08 [1/hrl

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.000E+02

PA-231 0.OOOE+00
AC-227 0.000E+00



-
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [l/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 1.OOOE+02

PA-231 0.OOOE+00
AC-227 0.OOOE+00

Source: 6

Location:: Room : 1 x: 61.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]
Length(m]:5.33E+01 Width(m]:7.30E+00 Direction: x

1.350E-08 [1/hr)
3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 1.OOOE+02

PA-231 0.OOOE+00

AC-227 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 10 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source

1 2 3
2.43E-04 1.59E-04 1.48E-05

2.43E-04 1.59E-04 1.48E-05

Source

4
1.48E-05

1.48E-05

Source

5
1.25E-05

1.25E-05

Source Total

6
1.25E-05 4.57E-04

1.25E-05 4.57E-04

Receptor

Total
1
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: O.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor

1
Total

Source: 3
Receptor

1

Total

Source: 4

Receptor
1

Total

Source: 5
Receptor

1
Total

Source: 6

Receptor

1
Total

External
1.63E-04

1.63E-04

External
7.88E-05

7.88E-05

External

3.81E-06

3.81E-06

External
3.79E-06

3.79E-06

External

2.90E-06
2.90E-06

External
2.90E-06
2. 90E-06

Deposition
2. 99E-09

2. 99E-09

Deposition

2. 99E-09

2. 99E-09

Deposition

4. 1OE-10
4. l0E-10

Deposition

4. 10E-10
4. 1OE-10

Deposition

3.58E-10
3.58E-10

Deposition
3.58E-10

3.58E-10

Immersion

3.20E-11

3.20E-11

Immersion

3.20E-11

3.20E-11

Immersion
4.39E-12

4.39E-12

Immersion

4.39E-12

4.39E-12

Immersion
3.83E-12

3.83E-12

Immersion
3.83E-12

3.83E-12

Inhalation

5.35E-05

5.35E-05

Inhalation

5.35E-05

5.35E-05

Inhalation

7.33E-06

7.33E-06

Inhalation

7.33E-06

7.33E-06

Inhalation

6.40E-06
6.40E-06

Inhalation
6.40E-06

6.40E-06

Radon

0. OOE+OO

O.OOE+00

Radon

O.OOE+00

0. OOE+00

Radon
0. OOE+00

O.OOE+00

Radon

0.OOE+00

0.OOE+00

Radon

0.OOE+00
O.OOE+00

Radon
O.OOE+00

0.OOE+00

Ingestion

2.68E-05

2.68E-05

Ingestion

2.68E-05

2.68E-05

Ingestion

3.67E-06

3.67E-06

Ingestion

3.67E-06

3.67E-06

Ingestion

3.20E-06
3.20E-06

Ingestion
3.20E-06

3.20E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 12 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: O.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1

U-235
U-235

PA-231

AC-227

Total

2.43E-04

1.74E-08

5.28E-10

2.43E-04

1.74E-08

5.28E-10

Source: 2

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

1.59E-04

1.72E-08

5.07E-10

1.59E-04

1.72E-08

5.07E-10

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231
AC-227

Total

1.48E-05
2.34E-09
6. 76E-11

1.48E-05
2.34E-09
6. 76E-11

Source: 4

Nuclide Receptor Total

1

U-235
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Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 0.00000000E+00 years

U-235

PA-231
AC-227

1.48E-05

2.34E-09

6.76E-11

1.48E-05

2. 34E-09

6.76E-11

Source: 5

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

1.25E-05

2.04E-09

5.90E-11

1.25E-05
2.04E-09

5. 90E-11

Source: 6

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

1.25E-05

2.04E-09

5. 90E-11

1.25E-05

2. 04E-09

5.90E-11



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 14 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: 1.00000000 years

- Assessment for Time: 2

_ Time =1.00E+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [m]

Length[m]:6.10E+01 Width(m]:5.33E+01

1.350E-08 [1/hr]
3.570E-01

2.121E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 2

Location:: Room : 1 x: 30.50 y: 26.70 z: 7.30 [m]

Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z

Pathway ::
Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 15 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 30.50 y: 53.30 z:

Geometry:: Type: Area Length[m]:6.1OE+01

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

3.70 (m]

Width[ml:7.30E+00 Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]

U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05

Source: 4

Location:: Room : 1 x: 30.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 3.70 [m]

Length[m]:6.1OE+01 Width[m]:7.30E+00 Direction: y

1.350E-08
3. 570E-01
2.121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 16 **
Title : Hematite Building 230 Occupancy U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: 1.00000000 years

Source: 5

Location:: Room : 1 x: 0.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [mi
Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1.350E-08 [1/hr]

3.570E-01

2.121E-02

1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01

PA-231 2.112E-03
AC-227 3.322E-05

Source: 6

Location:: Room : 1 x: 61.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [ml
Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1. 350E-08
3.570E-01

2. 121E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03
AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 17 **
Title : Hematite Building 230 Occupancy U235
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source
1 2 3

2.42E-04 1.58E-04 1.47E-05

2.42E-04 1.58E-04 1.47E-05

Source

4
1.47E-05

1.47E-05

Source

5
1.24E-05

1.24E-05

Source Total

6
1.24E-05 4.54E-04

1.24E-05 4.54E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 18 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem)

Source: 1

Receptor
1

Total

Source: 2

Receptor

1
Total

External
1.63E-04

1.63E-04

External

7.88E-05

7.88E-05

Deposition

2.99E-09

2.99E-09

Deposition

2.99E-09

2. 99E-09

Immersion
3.20E-11

3.20E-11

Immersion

3.20E-11

3.20E-11

Inhalation

5.35E-05

5.35E-05

Inhalation

5.35E-05

5.35E-05

Radon

O.OOE+00

0.OOE+0O

Radon

O.OOE+00

0. OOE+00

Ingestion

2.58E-05

2.58E-05

Ingestion

2.58E-05

2.58E-05

Source: 3
Receptor

1
Total

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor
1

Total

External

3.81E-06

3.81E-06

External

3.79E-06

3.79E-06

External
2.90E-06

2.90E-06

External
2.90E-06
2. 90E-06

Deposition
4. lE-10

4.10E-10

Deposition
4. lE-10

4. lE-10

Deposition

3.58E-10
3.58E-10

Deposition
3.58E-10

3.58E-10

Immersion
4.39E-12

4.39E-12

Immersion
4.39E-12

4.39E-12

Immersion

3.83E-12

3.83E-12

Immersion
3.83E-12

3.83E-12

Inhalation

7.33E-06

7.33E-06

Inhalation
7.33E-06

7.33E-06

Inhalation

6.40E-06
6.40E-06

Inhalation
6.4OE-06

6.4OE-06

Radon
0.OOE+00

O.OOE+00

Radon

0.OOE+00

0.OOE+00

Radon

O.OOE+00

0. OOE+00

Radon
0.OOE+00

0.OOE+00

Ingestion

3.53E-06

3.53E-06

Ingestion

3.53E-06

3.53E-06

Ingestion

3.09E-06

3.09E-06

Ingestion

3.09E-06

3.09E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 19 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor

1
U-235

U-235

PA-231

AC-227

Total

2.42E-04

5.12E-08

3.63E-09

2.42E-04

5.12E-08

3.63E-09

Source: 2

Nuclide Receptor
1

U-235
U-235

PA-231

AC-227

Total

1. 58E-04

5.05E-08

3.48E-09

1.58E-04
5. 05E-08
3.48E-09

Source: 3

Nuclide Receptor
1

U-235

U-235
PA-231

AC-227

Total

1.47E-05
6.87E-09

4. 64E-10

1.47E-05
6.87E-09

4. 64E-10

Source: 4

Nuclide Receptor

1

U-235

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 20 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U235.bld

Evaluation Time: 1.00000000 years

U-235

PA-231
AC-227

1.46E-05

6. 87E-09

4 .64E-10

1.46E-05

6.87E-09

4. 64E-10

Source: 5

Nuclide Receptor
1

U-235

U-235

PA-231
AC-227

Total

1.24E-05

6. OOE-09
4 .05E-10

1.24E-05
6.OOE-09

4.05E-10

Source: 6

Nuclide Receptor
1

U-235

U-235

PA-231

AC-227

Total

1.24E-05

6.OOE-09
4.05E-10

1.24E-05

6.OOE-09

4.05E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:25:18 Page: 21 **
Title : Hematite Building 230 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U235.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 4.57E-04 4.54E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time Cyr]

0.OOE+00 1.OOE+00

1 4.57E-04 4.54E-04



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 1 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U238.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr
Time Specific Parameters .............. 8

Receptor-Source Dose Summary .......... 11

Dose by Pathway Detail ................ 12

Dose by Nuclide Detail ................ 13

For time = 1.OOE+00 yr
Time Specific Parameters .............. 15

Receptor-Source Dose Summary .......... 18

Dose by Pathway Detail ................ 19

Dose by Nuclide Detail ................ 20

Full Summary ............................. 22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 2 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

= RESRAD-BUILD Input Parameters =

Number of Sources :

Number of Receptors:

Total Time
Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor

1

Room x

[ml
1 30.500

y
[m]

26. 700

z FracTime Inhalation

(ml (m3/day]
1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

- Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3) [cm]

1
1
1
1
1
1

1
2
3
4
5
6

2.4OE+00

2. 40E+00
2.4OE+00

2.40E+00

2.4OE+00
2.4 OE+00

0.OOE+00

0. OOE+00
0.OOE+00

0.OOE+00

0.00E+00
0. OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete

Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 3 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height [m]

Area [m2]

Air Exchanges [m3/hr]

* *

Hl: 7.300

Area3252.000

* Room 1

* LAMBDA: 1.52E+00
*

*

<=QO1: 3.61E+04

* Q10 : 3.61E+04

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [1/sj



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 4 **

Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Source Information

Source: 1
Location:: Room : 1 x: 30.50 y: 26.70 z: 0.00[m]

Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z
Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction: 0.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]

U-238

U-234
TH-230

RA-226

PB-210

1.OOOE+02

0. 00OE+00

0.00OE+00
0. OOOE+00

0.OOOE+00

1.210E-04

1.275E-04

2.468E-04

5. 950E-04
2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5.946E-02
1.468E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07
9.155E-07

4.663E-03

4.698E-06

Source: 2

Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 7.30[m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]
3.570E-01
2.200E-02

1.000E+04 [day]

Direction: z

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 00OE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]
Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]
5.317E-02 7.191E-05U-238 1.OOOE+02 1.210E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 5 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

U-234
TH-230

RA-226

PB-210

0.OOOE+00
0. OOOE+00

0. OOOE+00
0.OOOE+00

1.275E-04
2.468E-04

5. 950E-04

2.422E-03

5. 946E-02

1.468E-01

3. 871E-03

6.214E-03

4.014E-07

9.155E-07

4.663E-03

4. 698E-06

Source: 3

Location:: Room : 1 x: 30.50 y: 53.30 z: 3.70[m]
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]
Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234

TH-230

RA-226
PB-210

1.00OE+02

0. OOOE+00

0.00OE+00

0. 00OE+00

0.00OE+00

1.210E-04
1.275E-04

2.468E-04

5. 950E-04

2.422E-03

Inhalation

[mrem/dpm]

5.317E-02

5. 946E-02

1.468E-01

3.871E-03

6.214E-03

Submersion

[mrem/yr/

(dpm/m3)]

7.191E-05
4.014E-07

9.155E-07

4.663E-03

4.698E-06

Source: 4

Location:: Room : 1 x: 30.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose C

Ingestion
[dpm/m2] (mrem/dpm]

50 y: 0.00 z: 3.70[m]
Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [1/hr]
3.570E-01

2.200E-02
1.OOOE+04 (day]

0.OOOE+00

onversion Factor (Library: FGR 13 Morbidity

Inhalation Submersion

(mrem/dpm] (mrem/yr/

(dpm/m3)]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 6 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

U-238

U-234

TH-230

RA-226
PB-210

1. 00OE+02
0.000E+00

0.000E+00

0.OOOE+00

0. 00OE+00

1.210E-04

1.275E-04

2 .468E-04
5. 950E-04

2.422E-03

5.317E-02

.5. 946E-02
1. 468E-01
3.871E-03

6.214E-03

7. 191E-05

4 .014E-07

9.155E-07

4.663E-03

4. 698E-06

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70m]

Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.200E-02
1.OOOE+04 [day]

Direction: x

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. 000E+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

U-238
U-234
TH-230

RA-226
PB-210

1. OOOE+02

0. 00OE+00
0.OOOE+00

0.000E+00

0.00OE+00

1.210E-04

1.275E-04

2.4 68E-04
5. 950E-04
2.422E-03

Inhalation

[mrem/dpm]

5. 317E-02

5.94 6E-02

1.468E-01

3. 871E-03

6.214E-03

Submersion

[mrem/yr/
(dpm/m3)]

7.191E-05

4.014E-07
9.155E-07

4.663E-03
4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 7 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U238.bld

Source: 6

Location:: Room : 1 x: 61.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70[ml
Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1.350E-08 (1/hrl
3.570E-01

2.200E-02

1.OOOE+04 [day]

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose

0. OOOE+00

Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]

U-238

U-234

TH-230

RA-226

PB-210

1.00OE+02

0. OOOE+00
0. 00OE+00

0.00OE+00

0. 00OE+00

1.210E-04

1.275E-04
2.468E-04

5. 950E-04

2.422E-03

Inhalation Submersion

[mrem/dpm] (mrem/yr/

(dpm/m3)]
5.317E-02 7.191E-05

5.946E-02 4.014E-07
1.468E-01 9.155E-07

3.871E-03 4.663E-03

6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 8 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

= Source Information

Source: 1

Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.OOOE+00
RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 2

Location:: Room : 1 x: 30.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 26.70 z: 7.30 [m]
Length[m):6.10E+01 Width[m]:5.33E+01 Direction: z

1. 350E-08
3. 570E-01

2.200E-02
1. OOOE+04

[1/hr]

(day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.000E+02

U-234 0.OOOE+00
TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 9 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 53.30 z: 3.70 [m]
Length[m]:6.10E+01 Width[m]:7.30E+00

1.350E-08 [1/hrl

3.570E-01

2.200E-02

1.000E+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2)
U-238 1.OOOE+02

U-234 0.OO0E+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00
PB-210 0.OOOE+00

Source: 4

Location:: Room : 1 x: 30.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 0.00 z: 3.70 [m]

Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1.350E-08 [1/hr]
3.570E-01

2.200E-02
1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 1.OOOE+02
U-234 0.OOOE+00

TH-230 0.OOOE+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 10 **

Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 0.00000000E+00 years

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 1.OOOE+02

U-234 0.OOOE+00

TH-230 0.000E+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00

Source: 6
Location:: Room : 1 x: 61.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1. 350E-08

3. 570E-01
2.200E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

(dpm/m2]

U-238 1.OOOE+02

U-234 0.000E+00

TH-230 0.000E+00

RA-226 0.OOOE+00

PB-210 0.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 11 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld
Evaluation Time: 0.OOOOOOOOE+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source
1 2 3 4

1.09E-04 9.31E-05 1.14E-05 1.14E-05
1.09E-04 9.31E-05 1.14E-05 1.14E-05

Source Source Total

5 6
9.90E-06 9.90E-06 2.45E-04
9.90E-06 9.90E-06 2.45E-04

Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 12 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

External

3.11E-05

3.11E-05

Deposition
5.71E-10

5.71E-10

Immersion
5.67E-12

5.67E-12

Inhalation

5.13E-05

5.13E-05

Radon
5.83E-27

5.83E-27

Ingestion

2.69E-05

2.69E-05

Source: 2

Receptor External

1 1.49E-05

Total 1.49E-05

Source: 3
Receptor External

1 7.06E-07

Total 7.06E-07

Deposition

5.71E-10
5.71E-10

Deposition

7.82E-11

7. 82E-11

Immersion

5.67E-12
5.67E-12

Immersion
7.76E-13

7.76E-13

Inhalation

5.13E-05

5.13E-05

Inhalation

7.03E-06

7.03E-06

Radon
5.83E-27

5.83E-27

Radon
7. 98E-28

7.98E-28

Ingestion

2.69E-05
2.69E-05

Ingestion
3.68E-06

3.68E-06

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

External
7.03E-07

7.03E-07

External

5.34E-07
5.34E-07

Deposition
7.82E-11
7.82E-11

Deposition
6.83E-11
6.83E-11

Immersion
7.76E-13

7.76E-13

Immersion

6.78E-13

6.78E-13

Inhalation

7.03E-06

7. 03E-06

Inhalation

6. 14E-06
6.14E-06

Radon
7.98E-28

7. 98E-28

Radon
6. 97E-28
6. 97E-28

Ingestion

3.68E-06

3.68E-06

Ingestion

3.22E-06

3.22E-06

Source: 6

Receptor External

1 5.34E-07
Total 5.34E-07

Deposition

6.83E-11

6.83E-11

Immersion
6.78E-13

6.78E-13

Inhalation
6. 14E-06

6.14E-06

Radon
6. 97E-28

6.97E-28

Ingestion
3.22E-06

3.22E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 13 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: O.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226

PB-210

1.09E-04

1.22E-10
8.35E-16

7.57E-19

1. 54E-21

Total

1.09E-04

1.22E-10

8.35E-16

7.57E-19

1. 54E-21

Source: 2

Nuclide Receptor
1

U-238

U-238

U-234
TH-230

RA-226

PB-210

9.31E-05
1.21E-10
8.33E-16

3. 91E-19

1.53E-21

Total

9.31E-05
1.21E-10

8.33E-16

3. 91E-19

1. 53E-21

Source: 3

Nuclide Receptor
1

U-238
U-238

U-234

TH-230

RA-226
PB-210

1.14E-05

1.66E-11

1.14E-16
2.30E-20

2. 09E-22

Total

1.14E-05

1.66E-11
1.14E-16

2. 30E-20

2. 09E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 14 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: O.OOOOOOOOE+00 years

Source: 4

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226
PB-210

1.14E-05

1.66E-11

1. 14E-16

2.29E-20
2. 09E-22

Total

1. 14E-05
1. 66E-11

1.14E-16

2.29E-20
2.09E-22

Source: 5

Nuclide Receptor
1

U-238

U-238

U-234

TH-230
RA-226

PB-210

9. 90E-06

1.45E-11
9.95E-17

1. 83E-20

1.83E-22

Total

9. 90E-06

1.45E-11

9.95E-17

1.83E-20

1. 83E-22

Source: 6

Nuclide Receptor
1

U-238
U-238

U-234
TH-230

RA-226
PB-210

9.90E-06
1.45E-11
9.95E-17

1.83E-20

1. 83E-22

Total

9.90E-06

1.45E-11
9.95E-17
1. 83E-20

1. 83E-22



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 15 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2

Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [m]

Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z

1.350E-08 [1/hrJ
3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 2

Location:: Room : 1 x: 30.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

50 y: 26.70 z: 7.30 [m]
Length[m]:6.1OE+01 Width[m]:5.33E+01 Direction: z

1. 350E-08
3. 570E-01

2. 121E-02
1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 16 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 30.50 y: 53.30 z: 3.70 [m]

Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13
PB-210 1.419E-15

Source: 4
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 3.70 [m]

Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

1. 350E-08

3.570E-01

2. 121E-02

1. OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01

U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 17 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.00 y: 26.70 z: 3.70 [m]

Geometry:: Type: Area Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

Pathway ::

Direct Ingestion Rate: 1.350E-08 £1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15

Source: 6

Location:: Room : 1 x: 61.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1.350E-08
3. 570E-01

2.121E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
U-238 9.992E+01
U-234 2.827E-04

TH-230 1.272E-09

RA-226 1.837E-13

PB-210 1.419E-15



- -

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 18 **
Title : Hematite Building 230 Occupancy U238
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source
1 2 3 4

1.08E-04 9.21E-05 1.13E-05 1.13E-05
1.08E-04 9.21E-05 1.13E-05 1.13E-05

Source Source Total

5 6

9.78E-06 9.78E-06 2.42E-04

9.78E-06 9.78E-06 2.42E-04
Receptor
Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 19 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor

1

Total

Source: 3

Receptor

1
Total

External
3.10E-05

3.10E-05

External

1.49E-05

1.49E-05

External
7.06E-07

7.06E-07

Deposition

5.71E-10

5.71E-10

Deposition
5. 71E-10

5.71E-10

Deposition
7.82E-11

7.82E-11

Immersion

5.67E-12

5.67E-12

Immersion

5.67E-12

5.67E-12

Immersion
7.76E-13

7.76E-13

Inhalation
5.13E-05

5.13E-05

Inhalation
5.13E-05

5.13E-05

Inhalation
7.03E-06

7. 03E-06

Radon

8 .75E-26

8. 75E-26

Radon
8.75E-26

8.75E-26

Radon
1.20E-26

1.20E-26

Ingestion

2.59E-05

2.59E-05

Ingestion

2.59E-05

2.59E-05

Ingestion
3.55E-06

3.55E-06

Source: 4

Receptor

1
Total

Source: 5

Receptor

1
Total

Source: 6

Receptor

1
Total

External
7.02E-07

7.02E-07

External
5.33E-07
5.33E-07

External

5.33E-07

5.33E-07

Deposition
7.82E-11

7.82E-11

Deposition

6.83E-11
6.83E-11

Deposition

6. 83E-11

6.83E-11

Immersion

7.76E-13
7.76E-13

Immersion
6.78E-13
6.78E-13

Immersion

6.78E-13

6.78E-13

Inhalation

7.03E-06

7.03E-06

Inhalation

6. 14E-06
6.14E-06

Inhalation
6. 14E-06

6.14E-06

Radon
1.20E-26

1.20E-26

Radon
1.05E-26

1.05E-26

Radon

1.05E-26

1.05E-26

Ingestion

3.55E-06

3.55E-06

Ingestion

3.10E-06
3.10E-06

Ingestion

3.10E-06

3.10E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 20 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226
PB-210

1.08E-04

3.63E-10

5.80E-15
1.13E-17

4.60E-20

Total

1. 08E-04
3.63E-10

5.80E-15
1.13E-17
4. 60E-20

Source: 2

Nuclide Receptor
1

U-238

U-238
U-234

TH-230

RA-226

PB-210

9.21E-05
3.60E-10

5.78E-15
5.84E-18

4.58E-20

Total

9.21E-05
3.60E-10
5.78E-15

5. 84E-18
4.58E-20

Source: 3

Nuclide Receptor

1
U-238
U-238

U-234
TH-230

RA-226

PB-210

1. 13E-05

4. 92E-11
7. 91E-16

3.41E-19

6.25E-21

Total

1. 13E-05
4. 92E-11
7. 91E-16
3.41E-19
6.25E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 21 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor
1

U-238

U-238

U-234

TH-230

RA-226

PB-210

1. 13E-05
4.92E-11
7. 91E-16

3.40E-19

6.25E-21

Total

1.13E-05

4.92E-11
7.91E-16

3.4 OE-19
6.25E-21

Source: 5

Nuclide Receptor
1

U-238

U-238
U-234

TH-230
RA-226

PB-210

9.78E-06

4. 30E-ll

6.91E-16
2.71E-19

5.4 6E-21

Total

9. 78E-06
4.30E-11

6. 91E-16
2.71E-19

5.4 6E-21

Source: 6

Nuclide Receptor

1

U-238

U-238

U-234
TH-230

RA-226

PB-210

9.78E-06

4.30E-11
6. 91E-16

2.71E-19

5.46E-21

Total

9.78E-06

4.30E-11
6. 91E-16

2.71E-19
5. 46E-21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:27:51 Page: 22 **
Title : Hematite Building 230 Occupancy U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy U238.bld

Full Summary

RESRAD-BUILD Dose (Time) Tables -

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 2.45E-04 2.42E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 2.45E-04 2.43E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 1 **
Title : Hematite Building 230 Occupancy TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = 0.OOE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

For time = 1.OOE+00 yr

Time Specific Parameters .............. 14

Receptor-Source Dose Summary .......... 17

Dose by Pathway Detail ................ 18

Dose by Nuclide Detail ................ 19

Full Summary ............................. 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 2 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources :

Number of Receptors:

Total Time

Fraction Inside

6

1
3.650000E+02 days

2.670000E-01

Receptor Information

Receptor

1

Room x

[ml
1 30.500

y
[m]

26. 700

z FracTime Inhalation

[m] [m3/day]
1.000 1.000 3.36E+01

Ingestion (Dust)

[m2/hr]
1.12E-04

= Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

[g/cm3] [cm]

1

1
1
1

1

1

1
2
3

4

5

6

2. 4OE+00

2.40E+00
2.40E+00

2.4 OE+00

2.4OE+00
2.40E+00

0.OOE+00

0. OOE+00
0.OOE+00

0. OOE+00

0.OOE+00
0.OOE+00

Concrete

Concrete
Concrete

Concrete

Concrete
Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 3 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

- Building Information

Building Air Exchange Rate: 1.52E+00 1/hr

Height (im

Area [m2]

Air Exchanges [m3/hr)

* *** ******** ********** * *

* *

* *

Hi: 7.300

Area3252.000

* Room 1

* LAMBDA: 1.52E+00
*

*

<=QO1: 3.61E+04

* Q10 : 3.61E+04

*

Deposition velocity: 3.90E-04 [m/s] Resuspension Rate: 6.26E-08 [11s]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 4 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Source Information

Source: 1
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00(m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 £1/hr]

3.570E-01
2.200E-02

1.000E+04 [day]

Direction: z

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpmj [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 2

Location:: Room : 1 x: 30.50 y: 26.70 z: 7.30[m]
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z

Pathway ::
Direct Ingestion Rate: 1.350E-08 (1/hr]

Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 5 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Source: 3

Location:: Room : 1 x: 30.50 y: 53.30 z: 3.70[m]
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y
Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 4

Location:,: Room : 1 x: 30.50 y: 0.00 z: 3.70[m]
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Remove: 1.OOOE+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]
1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 6 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Source: 5
Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70[m]
Length(m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 (1/hr]

3.570E-01

2.200E-02

1.OOOE+04 [day]

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/

(dpm/m3)]

1.OOOE+02 6.577E-07 3.748E-06 8.523E-08TC-99

Source: 6
Location:: Room : 1 x: 61.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70[m]
Length[m]:5.33E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]
3.570E-01

2.200E-02

1.OOOE+04 [day] -

Direction: x

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion

[mrem/dpm] [mrem/yr/

(dpm/m3)]

3.748E-06 8.523E-08TC-99 1.OOOE+02 6.577E-07



-

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 7 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 26.70 z: 0.00 [ml

Length[m]:6.10E+01 Width[m]:5.33E+01 Direction: z

1.350E-08 [l/hrl
3.570E-01

2.200E-02

1.OOOE+04 [day)

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02

Source: 2

Location:: Room : 1 x: 30
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air
Removable fraction:

Time to Remove:

.50 y: 26.70 z: 7.30 [m]
Length[m):6.10E+01 Width[m]:5.33E+01 Direction: z

1. 350E-08

: 3.570E-01
2.200E-02

1.OOOE+04

[l/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 8 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 30.50 y: 53.30 z: 3.70 [m]

Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00 Direction: y

Pathway ::
Direct Ingestion Rate: 1.350E-08 [1/hr)

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02

Source: 4

Location:: Room : 1 x: 30.50 y: 0.00 z: 3.70 [m]
Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:7.30E+00

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

00 y: 26.70 z: 3.70 [ml

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1.350E-08
3. 570E-01

2.200E-02
1.00OE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 9 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 61.00 y: 26.70 z: 3.70 [m]

Geometry:: Type: Area Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

Pathway ::

Direct Ingestion Rate: 1.350E-08 [1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 1.OOOE+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 10 **
Title : Hematite Building 230 Occupancy TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source
1 2 3 4

2.30E-07 1.91E-07 2.27E-08 2.27E-08
2.30E-07 1.91E-07 2.27E-08 2.27E-08

Source Source Total
5 6

1.96E-08 1.96E-08 5.06E-07
1.96E-08 1.96E-08 5.06E-07

Receptor 1

Total



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 11 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 0.OOOOOOOOE+00 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor

1
Total

Source: 2

Receptor

1
Total

External
7.98E-08

7.98E-08

External
4.17E-08

4.17E-08

Deposition
1. 47E-12
1.47E-12

Deposition
1.47E-12
1. 47E-12

Immersion

6.72E-15

6.72E-15

Immersion
6.72E-15

6.72E-15

Inhalation

3.62E-09

3.62E-09

Inhalation

3.62E-09

3.62E-09

Radon

0. OOE+00

0.OOE+00

Radon

0.OOE+00

0. OOE+00

Ingestion
1.46E-07

1.46E-07

Ingestion

1.46E-07

1.46E-07

Source: 3

Receptor External
1 2.20E-09

Total 2.20E-09

Deposition
2. OIE-13

2. 01E-13

Immersion
9.20E-16

9.20E-16

Inhalation
4. 96E-10

4. 96E-10

Radon

0.OOE+00

0.OOE+00

Ingestion
2.0OE-08

2.OOE-08

Source: 4

Receptor External

1 2.19E-09

Total 2.19E-09

Deposition

2.01E-13

2. 01E-13

Immersion

9.20E-16

9.20E-16

Inhalation
4 .96E-10

4. 96E-10

Radon

0.OOE+00

0.OOE+00

Ingestion

2.OOE-08

2.OOE-08

Source: 5

Receptor

1
Total

External

1.69E-09
1.69E-09

Deposition
1.76E-13

1.76E-13

Immersion

8.04E-16
8.04E-16

Inhalation

4.33E-10
4.33E-10

Radon

0.00E+00

0.OOE+00

Ingestion

1.75E-08
1.75E-08

Source: 6

Receptor External

1 1.69E-09
Total 1.69E-09

Deposition
1.76E-13

1.76E-13

Immersion

8.04E-16

8.04E-16

Inhalation

4.33E-10

4.33E-10

Radon

0. OOE+00
0.OOE+00

Ingestion
1.75E-08
1.75E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 12 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor
1

Total

TC-99

TC-99 2.30E-07 2.30E-07

Source: 2

Nuclide Receptor

1
Total

TC-99
TC-99 1.91E-07 1.91E-07

Source: 3

Nuclide Receptor
1

Total

TC-99

TC-99 2.27E-08 2.27E-06

Source: 4

Nuclide Receptor
I

Total

TC-99
TC-99 2.27E-08 2.27E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 13 **
Title : Hematite Building 230 Occupancy TC99
Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld
Evaluation Time: 0.OOOOOOOOE+00 years

Source: 5

Nuclide Receptor

1
Total

TC-99

TC-99 1.96E-08 1.96E-08

Source: 6

Nuclide Receptor
1

Total

TC-99
TC-99 1.96E-08 1.96E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 14 **
Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Assessment for Time: 2
= Time =1.OOE+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 30.50 y: 26.70 z: 0.00 [ml

Geometry:: Type: Area Length[m]:6.10E+01 Width[m]:5.33E+01

Pathway ::
Direct Ingestion Rate: 1.350E-08 [1/hrl

Fraction released to air: 3.570E-01

Removable fraction: 2.121E-02

Time to Remove: 1.000E+04 [day]

Direction: z

Contamination:: Nuclide Concentration
[dpm/m2]

TC-99 9.992E+01

Source: 2

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:
Removable fraction:

Time to Remove:

50 y: 26.70 z: 7.30 [m]

Length[m]:6.10E+01 Width[m]:5.33E+01

1.350E-08 [1/hr]

3.570E-01
2.121E-02
1.OOOE+04 [day]

Direction: z

Contamination:: Nuclide Concentration

[dpm/m2]
TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 15 **

Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Source: 3
Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 53.30 z: 3.70 [mi

Length[m]:6.10E+01 Width[m]:7.30E+00

1.350E-08 [1/hr]

3.570E-01
2.121E-02

1.OOOE+04 [day]

Direction: y

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01

Source: 4

Location:: Room : 1 x: 30.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 3.70 [mi

Length[m]:6.10E+01 Width[ml:7.30E+00 Direction: y

1.350E-08 [1/hrl

3.570E-01

2.121E-02

1.OOOE+04 [day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01

Source: 5

Location:: Room : 1 x: 0.

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

00 y: 26.70 z: 3.70 [ml

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1. 350E-08
3.570E-01

2.121E-02

1.OOOE+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 16 **

Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Source: 6

Location:: Room : 1 x: 61

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.00 y: 26.70 z: 3.70 [m]

Length[m]:5.33E+01 Width[m]:7.30E+00 Direction: x

1. 350E-08

: 3.570E-01

2.121E-02

1.000E+04

[1/hr]

[day]

Contamination:: Nuclide Concentration

[dpm/m2]

TC-99 9.992E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 17 **

Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source

1 2 3 4

2.24E-07 1.86E-07 2.20E-08 2.20E-08

2.24E-07 1.86E-07 2.20E-08 2.20E-08

Source Source Total

5 6

1.90E-08 1.90E-08 4.92E-07

1.90E-08 1.90E-08 4.92E-07
Receptor

Total

1



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 18 **

Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]

Source: 1

Receptor
1

Total

Source: 2

Receptor
1

Total

Source: 3

Receptor

1
Total

External

7.97E-08

7.97E-08

External

4.17E-08

4.17E-08

External

2.20E-09

2.20E-09

Deposition
1.47E-12

1.47E-12

Deposition
1. 47E-12

1.47E-12

Deposition
2. 01E-13

2. 01E-13

Immersion

6.72E-15

6.72E-15

Immersion

6.72E-15

6.72E-15

Immersion

9.20E-16

9.20E-16

Inhalation
3.62E-09

3. 62E-09

Inhalation

3.62E-09

3.62E-09

Inhalation

4 . 96E-10
4.96E-10

Radon

0. OOE+00

0. OOE+00

Radon

0.OOE+00

0.OOE+00

Radon

0.OOE+00

0. 00E+00

Ingestion

1.41E-07
1.41E-07

Ingestion

1.41E-07

1.41E-07

Ingestion

1.93E-08

1.93E-08

Source: 4

Receptor
1

Total

Source: 5

Receptor
1

Total

External

2.19E-09

2.19E-09

External

1.69E-09
1.69E-09

Deposition

2. 01E-13

2.01E-13

Deposition
1.76E-13
1.76E-13

Immersion
9.20E-16

9.20E-16

Immersion

8.04E-16
8.04E-16

Inhalation
4. 96E-10

4. 96E-10

Inhalation
4. 33E-10
4. 33E-10

Radon

0.OOE+00

0. OOE+00

Radon
0.OOE+00
0.OOE+00

Ingestion

1.93E-08

1.93E-08

Ingestion

1.68E-08
1.68E-08

Source: 6

Receptor

1
Total

External

1.69E-09

1.69E-09

Deposition

1.76E-13
1.76E-13

Immersion

8.04E-16
8.04E-16

Inhalation

4.33E-10

4.33E-10

Radon

0.OOE+00

0.OOE+00

Ingestion

1.68E-08

1.68E-08
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Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mreml

Source: 1

Nuclide Receptor

1

Total

TC-99

TC-99 2.24E-07 2.24E-07

Source: 2

Nuclide Receptor

1

Total

TC-99
TC-99 1.86E-07 1.86E-07

Source: 3

Nuclide Receptor

1
Total

TC-99

TC-99 2.20E-08 2.20E-08

Source: 4

Nuclide Receptor

1
Total

TC-99

TC-99 2.20E-08 2.20E-08
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Title : Hematite Building 230 Occupancy TC99

Input File : C:\Program Files\RESRADFamily\BUILD\Hematite Bldg 230 Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Source: 5

Nuclide Receptor

1
Total

TC-99
TC-99 1.90E-08 1.90E-08

Source: 6

Nuclide Receptor

1
TC-99

TC-99 1.90E-08

Total

1. 90E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:36:51 Page: 21 **
Title : Hematite Building 230 Occupancy TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Bldg 230 Occupancy TC99.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]

0.OOE+00 1.OOE+00

1 5.06E-07 4.92E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]

0.OOE+00

1 5.06E-07

1. OOE+00

4 .92E-07


