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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.



Table 1: Buildings of Interest at the Hematite Facility.

Building/Room Length Width Height of Walls  Height at Peak

) €3] ) )

Building 230 200 175 24 26

Building 231 100 60 20 21

Building 110 60 50 12 NA

Tile Barn Building 101 128 36 10 30

Wood Barn Building 120 80 30 16 26

Pumphouse Building 115 38 20 10 NA

Standard Office 10 10 10 NA

12 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. DCGL,, values were
calculated for each of the subject buildings, and area factors were determined for the largest and smallest
buildings/rooms. The DCGL,, 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 DCGL.ync. The DCGL,, 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 cm® was determined to be 1.76 mrem/year, then the DCGL,, based on 25
mrem/year is simply 25 mrem/year divided by 1.76 mrem/year per dpm/100 cm®. 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 m® were considered for area factor assessment. For the standard

office, only hot spot sizes of 9, 4, and 1 m” were considered due the smaller size of the room.



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:

External exposure direct from the sources,

External exposure to materials deposited on the floor,

External exposure due to air submersion,

Inhalation of airborne radioactive particulates,

Inhalation of aerosol indoor radon progeny,

Inadvertent ingestion of radioactive material directly from the sources, and

Inadvertent ingestion of materials deposited on the surfaces of building rooms or compartments.

NoaunmhAWN-

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-0163 [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.



2.2.1 Occupancy 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.



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.

232 Building Parameters
The conceptual building model in RESRAD-Build consists of from 1 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 DCGL,, 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.

234 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



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.



3.0 Results
3.1 Individual Radionuclide DCGL,’s
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

DCGL,, 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 DCGL,’s for U-234, U-235, U-238. and Tc-99 for

Building 230.

Radionuclide Dose Rate (mrem/year) DCGL,, (dpm/100cm®)
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) DCGL,, (dpm/100cm?)
U-234 4.00E-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) DCGL,, (dpm/100cm®)
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




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 DCGL,.’s for U-234, U-235, U-238 and Tc-99 for the
standard office.

Radionuclide Dose Rate (mrem/year) DCGL,, (dpm/100cm?)
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 DCGL,’s for U-234, U-235, U-238 and Tc¢-99 for the
standard office.

Radionuclide Dose Rate (mrem/year) DCGL,, (dpm/100cm®)
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 DCGL,’s for the standard office and the building
occupancy scenario DCGL,,’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.



3.2.1 Building 230 Area Factors
Dose assessment results, DCGL,,’s, and Area Factors for radionuclides of interest in Building 230 are

summarized in Tables 7 through 10.

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

Source Area (m2) Dose Rate (mrem/year) Area Factor DCGL,,
8175 2.17E-04 1 115,207 dpm/100cm’
100 7.34E-05 2.96
36 7.22E-05 3.01
25 7.19E-05 3.02
16 7.17E-05 3.03
7.13E-05 3.04
7.12E-05 3.05
1 7.09E-05 3.06

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/100cm*
100 1.49E-04 3.07
36 1.26E-04 3.63
25 1.18E-04 3.87
16 1.09E-04 4.19
9.85E-05 4.64
8.62E-05 5.30
7.35E-05 6.22

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

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

8175 2.45E-04 1 102,041 dpm/100cm”
100 8.44E-05 290

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




Table 10: Building 230 dose assessment results, DCGL,’s, and area factors for Tc-99.

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

8175 5.06E-07 1 49,407,115 dpm/100cm®
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, DCGL,,, and area factors for U-234.

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

56 8.82E-04 1 28,345 dpm/100cm*
9 2.06E-04 428

4 1.31E-04 6.73

1 8.60E-05 10.26

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

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

56 9.40E-04 1 26,596 dpm/100cm*
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 DCGL,,

56 8.14E-04 1 30,713 dpm/100cm*
1.94E-04 420

4 1.25E-04 6.51
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 (mrem/year) Area Factor DCGL,,

56 4.60E-07 1 54,347,826 dpm/100cm*
3.88E-07 1.19

4 3.78E-07 1.22
3.69E-07 1.25

3.3 Gross Activity DCGLs

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

radionuclides, allowing each radionuclide to be present at its DCGL,, 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 DCGL,, can be developed. The gross activity DCGL for surfaces with

multiple radionuclides is calculated as follows:

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

Gross activity DCGL = 1/(fy/DCGL; + /DCGL; + .....f, /IDCGL,)

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 Facitity
RESRAD-Build Dose Assessment
Input Parameter Summary

Exposure Scenario
Building Building Building Renovation | Dsmolition
Parameter Description Units | Default Value Occupant Oceupant Occupant Worker Worker Remarks
Hematite Hematite Hematite Hematite Hematite
Office Bidg 230 Bldg 110 Office Office
Occupancy Occupancy Occupancy R ion Demolition
RESRAD-Bild Fliename (U234, U235, | (U234, U235, | (U234, U235, | (U234, U235, | (U234, U235,

U238, AND | U238, AND | U238,AND | U238, AND | U238, AND

TC99).bid TC99).bid TC99).bAd TC99).bid TC99).bid

Exposure Duration Total length of time considered by days 365 365.25 365.25 365.25 4] 60 The building pancy scenario involves chronic

the dose assessment, including exposure to an individual 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 por 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 of more NUREG/CR-5512 Volume 3 for the building occupancy
receptors inside the building. scenario. This value was also used in NUREG/CR-675S5,
Table 4.2, 97.4 days per year / 365.25 days per year =
0.267. This value is appropriate for all three scenarios.
Evaluation time Number ot user-defined discrete Years 1 1 1 1 1 1
xposure periods for which the
dose calculations are performed

Number of Rooms Number of rooms is the number of NA 1 1 1 1 1 1 A 1-room model was used to represent the building.
distinct air flow regions in the part
of the building being modeled.

Deposition Velocity Deposition velocity of particles m/s 1.000E-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 characterizes 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 s 5.000E-068 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-08 was obtained from Table 4.2 of
per unit 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 1h 0.80 1.52 1.52 252 1.52 1.52 The building exchange rate of 1.52 was oblained from
room replaced by outside air per Table 4.2 of NUREG/CR-6755. This is the median of the
unit time. default probability distribution for the parameter.
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Table A-1
Westinghouse Hematite Facility
RESRAD-Build Dose Assessment

Input Parameter Summary
Exposure Scenario
Building Building Building Renovation | Demolition
Parameter Description Units | Default Valus | pant Occupant Occupant Worker Worker Remarks

Room Area Footprint area of the room. m? 36 9.3 3,262 279 9.3 9.3 See Table B-3

Room Height Height of the room. m 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/m? NA dpm/m? dpm/m? dprvm’ dpm/m? dpm/m?  [disintegrations per minute

Activity

Radiological Units of Units of radiation dose mrem NA mrem mrem mrem mrem mrem Units coincide with NRC guideline of 25 mrem/yr

Dose

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

Receptor Room IRoom in which the receptor is NA 1 1 1 1 1 1 A one-room model is used.
located.

Receptor Location Spatial coordinates of the point m 1,11 15,151 305,28.7,1 91,76,1 1,151 1,151 For the Building Occupancy Scenario, the dose
(x,y.z 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.

Receptor Breathing Rate |Rate at which the exposed m’/day 18.0 336 336 336 36.0 36.0 For the building occupancy scenario, a breathing rate of
individua! Inhales air while at the 1.4 m*hr was obtained from NUREG/CR-5512, Volume 3,
specific receptor location. Table 5.8. This rate represents an average Inhalation rate

for adults males engaged in light activity.

For the renovation and demolition scenarios, a breathing
rate of 1.5 m*/hr was selected from NUREG/CR-5512,
Volume 3, Table 5.7, This rate represents a medium
breathing rate for construction workers.

Hourly rates obtained form NUREG/CR-5512 were
converted to daily rates for modefing. See Table B-4 for
supporting calculations.

Receptor Indirect Ingestion rate of deposited material| m2me 1.000E-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 reoeptor at a specified rate of 1.12E-04 m*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 ibution for the p ter.
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 al  |Thickness of shielding material om 0.000E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 [No shielding is assumed between the source and the

{receptor/sources adjusted for orientation with respect] receptor,
to source
972872005 Page 20t 4 RESRAD Build Backup Tables Final.xis



Table A-1
Westinghouse Hematite Facllity
RESRAD-Build Dose Assessment
Input Parameter Summary

Exposure Scenario

Building Building Building Renovation | Demolition
Parameter Description Units | Default Value Occupant Occupant Occupant Worker Worker Remarks
Shielding Density all Bulk density of shielding material glee 2.400E+00 NA NA NA NA NA No shielding is assumed between the source and the
receplor/sources receptor.
Shielding Material all Material between source and NA concrete NA NA NA NA NA No shielding is assumed between the source and the
receptor/sources receptor receptor.
Number of Sources Number of radioactive source NA NA 6 [} 6 6 ] Floor, ceiling, and four walls
locations to be considered in the
dose it
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 |Ses Source Information Sheet
Source Room Number  |Room in which the source is NA 1.000E+00 | See Table A-2 | See Table A-4 | See Table A-6 | 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 A4 | See Table A-6 | See Table A-2 | See Table A-2 |See Source Information Sheet
physical distribution of radiolactive
material within a source (l.e.
volume, area, line or point).
Source Direction Direction of the source relative to NA X See Table A-2 | See Table A-4 | See Table A-6 | See Table A-2 | See Table A-2 [See Table B-3 for room geometry.
the three Cartesion coordiate axes.
For a line source, the source
direction is defined as the axis
paraliel 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 Spacial position of the source m 0,0,0 See Table A-2| See Table A-4 | See Table A-6 | See Table A-2 | See Table A-2|See Table B-2
centerpoint in three dimensional
{space relative to the origin.
Source Area Extent of the contamination. itis m? 36 See Table A-3 | See Table A-5| See Table A-7 | See Table A-3 | See Table A-3 [See Table B-3
the exposed area for a vol or
area source, or it is the length for a
line source.
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 Is released into the air in the default probabllity distribution for the parameter.
respirable particulate range. _
Direct ingestion rate for  |Incidental ingestion rate of 1 0.000E+00 1.97E-06 1.35€-08 1.37€-07 1.97E-06 1.97€-06  |Calculated from the default ingestion rate of 1.1E-04 m*hr
all sources contaminated material directly from in NUREG/CR-5512 building occupancy scenario. The
the source. ingestion rate of 1.1E-04 m*Mr represents the average
|member of the screening group (Beyeler et al, 1999). The
same rate was used for the renovation and demolition
scenarios. See Table B-4 for supporting calculations.
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Westinghouse Hematite Facility

Table A-1

RESRAD-Build Dose Assessment
Input Parameter Summary

Exposure Scenario
Building Bullding Building R Demolition
Parameter Description Units | Default Value Occupant Occupant Occupant Worker Worker Remarks
Removable fraction for alt [Fraction of a point, line or area NA 0.50 0.022forall | 0.022forall | 0.022 for all 0.022 0.022 From Survey Unit I-20, the most contaminated unit, the
sources |source that can be removed. The sources sources sources for sources 1, | for sources 1, |Beta DPM/100 cm? is 228.08 on average. The maximum
balance of the source is assumed 2,3,4and 6 | 2,3,4,and 6 |,gmavable Beta DPM/cm? is 5. A conservative
o remin fixed. removable fraction would be 5/228.08 = 0.022. This
0.2 05 value was used for undisturbed sources.
for source 5 | for source 5
(wall in closest | (wall in closesti o, e renovation scenario, a value of 0.2 was used for
proximityto | proximity t0 |0 yalf in elosest proximity to the receptor to account for
receptor) receplor)  |disturbing one wall at a time during the 90 day exposure
duration.
For the demolition scenarlo, 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 80 day exposure
duration. The higher removable fraction was used for the|
demolition scenario to account for greater disturbance
potential.
Source lifetime for afl Time over which the removable days 365 10,000 10,000 10,000 10,000 10,000 The value 10,000 was obtained from NUREG/CR-6755,
sources part of the source is (linearly) Table 4.2. This value is the most likely value from the
|eroded. If the source is fixed and default probability distribution.
|nothing will be eroded, enter O for
the removable fraction and a
nonzero value for this time.
Radionuclide activity for [Activity (for a point source) or dpm/m? | 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/dpm/1
alt sources activity concentration (for volume, -cm?) is typically used s0 that the DCGLW can be
area, and line sources) of determined by direct ratio. Converting to appropriate
Jradionuciides distributed In a units for data entry, a value of 100 dpm/m? was used for
source. area sources.
Radon release fraction for[Fraction of the total amount of NA 0.1 0 0 0 0 0 The radon inhalation pathway s 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 (NUREG/CR-8755, 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 . Room [ Source Source Location Source Radionuclide Activity
Number Source Description Number Type (m) Direction (dpm/ m?)?
X Y Y4 U-234 U-235 U-238 Tc-99

1 Floor 1 Area 1.5 1.5 0.0 4 100 100 100 100
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 y 100 100 100 100
4 South Wall 1 Area 1.5 0.0 1.5 y 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 100 100 100 100

(1) See Table A-3 for room geometry.
(2) 100 dpm/m? = 1 dpm/100 cm?
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Table A-3

Westinghouse Hematite Facility
Room Geometry

Standard Office
Approximate Room Dimensions
Cartesion Dimension | Dimension
Dimension (ft) {m)
Height z 10 3.0
Length X 10 3.0
Width Yy 10 3.0
Area Calculations
Source Source Room Source Length Width Height Area
Number Description Number Type (m) (m) (m) (m?)
1 Floor 1 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
Page 1 of 1
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Table A4
Westinghouse Hematite
RESRAD-Build Dose Assessment
Source Information

Building 230
Source ) Room | Source Source Location Source Radionuclide Acfivity
Number Source Description Number |  Type (m) Direction (dpm/m?)®
X Y Z U-234 U-235 U-238 Tc-99

1 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 1 Area 30.5 53.3 3.7 y 100 100 100 100
4 South Wall 1 Area 30.5 0.0 3.7 y 100 100 100 100
5 West Wall 1 Area 0.0 26.7 3.7 X 100 100 100 100
6 East Wall 1 Area 61.0 26.7 3.7 X 100 100 100 100

(1) See Table A-5 for room geometry.
(2) 100 dpm/m? = 1 dpm/100 cm?

9/28/2005 Page 1 of 1 RESRAD Build Backup Tables Final.xls



Table A-5
Westinghouse Hematite

Room Geometry

Building 230
Approximate 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 1 Area 61.0 53.3 0.0 3252
3 North Wall 1 Area 61.0 0.0 7.3 446
4 South Wall 1 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

Source C e (1) Room Source Source Location Source Radionuclide Activity
Number Source Description Number | Type (m) Direction (dpm/mA)®
X Y Z U-234 U-235 U-238 Tc-99

1 Floor 1 Area 9.1 7.6 0.0 z 100 100 100 100
2 Ceiling 1 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 y 100 100 100 100
5 West Wall 1 Area 0.0 76 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/m? = 1 dpm/100 cm?
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Table A-7
Westinghouse Hematite
Room Geometry

Building 110
Approximate Room Dimensions
Cartesion Dimension | Dimension
Dimension (ft) (m)
Height z 12 3.7
Length X 60 18.3
Width y 50 15.24
Area Calculations
Source Source Room Source Length Width Height Area
Number Description Number Type {m) (m) (m) (m?)
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 1 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
Direct Ingestion Rate for Building/Room Sources
Ingestion Rate Total Source | D"et?t
Room (Beyeler et al) Area ngestion
2 2 Rate
{m°®/hr) (m°) (1/hr)
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 | Dlret(.:t
Room (Beyeler et al) Area ngestion
2 2 Rate
(m°/hr) (m®) (1/hr)
AF100 1.10E-04 100 1.10E-06
AF36 1.10E-04 36 3.06E-06
AF25 1.10E-04 25 4.40E-06
AF16 1.10E-04 16 6.88E-06
AF9 1.10E-04 9 1.22E-05
AF4 1.10E-04 4 2.75E-05
AF1 1.10E-04 1 1.10E-04
Receptor Breathing Rate
. Breathing
Bre?:'r‘ng;grl;iate Rate Reference
(m?hr)
Building Occupancy 14 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

9/28/2005
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Table A9
Westinghouse Hematite Faciiity
RESRAD-Bulld Dose Assessmant
DCGLw and Area Factor Calculstions

Source Area () Source Area (')
i) [ s | | [ o [ o1
Radionuchide Flename (oot DCGLW 100 38 25 16 9 4 1 100 36 25 18 [] 4 1
Scanaric Dose Rate (mrei ) Area Factors
Hematite Office
(Occupancy
Buildi U-24 U234.8LD 8.82E-04 28,345 NA NA NA NA 2.06E-04 | 1.31E04 | 8.60E-05 NA HNA NA NA 4.28 673 10.26
Hematits Office
Occupancy
U-235 U235.8L0 9.40E-04 26,596 NA RA NA NA 2.24E-04 | 142604 | 8.75E-05 NA NA NA NA 4.20 8.62 10.74
Hamatite Ofice
Buikdi U-238 L/238.8LD B8.14E-04 30,7113 NA NA NA NA 194804 | 1.25E-04 | B.20E-0S NA NA NA NA 420 8.51 993
Hematite
Oceupancy
Buitdi Tc-89 TC99.8LD 4.60E-07 54,347,826 NA NA NA NA 3.88E07 | 3.78E-07 | 3.69€-07 NA NA NA NA 119 1.22 125
[Fomatie 695 230 | B
Coecupancy
Buildi Uuzn U234.8LD 2.17E-04 115,207 7.34€-05 | 7.22E-05 | T19E-05 | 7.17€-05 | 7.43E05 | 7.12€05 | 7.09ED5 296 an 302 303 304 305 3.08
Hematite Bidg 230
Occupancy
U-235 U235.6LD 4.57E-04 54,705 14904 | 1.266-0¢ | 1.18E-04 | 1006-04 | 0.85E05 | 882605 | 7.35605 3.07 3.63 387 419 464 5.30 6.22
Heratite Eidg 230
Occupancy
Buildi U-238 U238.8LD 2.45E-04 102,041 BA4E05 | 720605 | 7.75E05 | 7TSTEDS | 7.34E-05 | 7.10E-05 | 6.85E-05 290 3.36 3.18 324 3 345 3.58
Hematite
Occupa
Buildi Te-89 TC89.8LD 5.08E-07 43,407,115 | 4.02€-07 | 392607 | 3.88E07 | 3.84E-07 | 3.78E-07 | 3.74E-07 | 3.68E-07 128 129 130 132 134 135 1.38
Hematite
(Occupancy
Busiidi U-234 U234.BLD 4.00E-04 62,500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite
U-238 U235.8LD 5.55E-04 45,045 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite
U238 U238.BLD 3.95E-04 63,291 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite Bidg
Buildi To-09 TC99.BLD 4.75E-07 52,631,578 NA NA NA NA NA NA NA LY NA NA NA NA NA NA
Hematite Office
Renovation
Renovation U-234 U234.BLD S.4HE-04 45958 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite Offce
Renovation
Building Renovation U235 U235.8LD 4 ASE04 55,804 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite
Renovation
Buitding Renovation U738 U238.BLD 4.09E-04 61,125 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[Rematite Offce
|Rencvation
Buikding Renovation To-09 TC99.8LD 2.48E-07 100,806 452 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite Office
Building Demotition U-234 U234.8L.D 7,14E-04 35,014 NA NA NA NA NA NA NA NA HA NA NA NA RA NA
|Hematite
Buitding Demolition u-235 U235 BLD 6.86E-04 36443 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hematite
|Damoiition
Demoition u-238 U238.8LD SASE-04 33,760 NA NA NA NA NA NA NA NA HA NA NA NA NA NA
Flematte Ofce
Demoiition
Buliding Demofition To89 TCeR.8LD 3,26E07 78,887,117 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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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 cm?)
E
(%U235) | U-234 U-235 U-238 Office Building 230] Building 110

0.2 14.86 1.35 83.76 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 61,438
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 4.48 2.1 28,307 108,474 61,447
30 ©4.05 4.36 1.58 28,301 108,705 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 05.563 3.87 0.6 28,286 110,397 61,581
55 85.76 3.76 0.48 28,285 110,542 61,606
60 95.96 3.66 0.38 28,285 110,673 61,629
65 86.14 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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld

—_— RESRAD-BUILD Table of Contents —
RESRAD-BUILD Input Parameters............ 2
Building Information.....c.ieeceesnceennns 3
Source Information.....cceevrevncraansson 4
For time = 0.00E+00 yr

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

Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail............c0.. 11

Dose by Nuclide Detail......cciveen... 12
For time = 1.00E+00 yr
Time Specific ParametersS.............. 14

Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail.......coce0e... 18
Dose by Nuclide Detail................ 19
Full SUMMAYY.ececeoesosasnssnnososansanss 21




** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:06:20 Page: 2 *x
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 : 6

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01

_————— Receptor Information =——mm————

Receptor Room X vy z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] [m3/day] [m2/hr]
1 1 1.500 1.500 1.000 1.000 3.36E+01 1.12E-04

=== Receptor-Source Shielding Relationship ==

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

S W )
U e WN



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page: 3 *x
Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Occupancy U234.bld

m====—— Building Information =————

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

Fhkkkhkhkhkhhkhhhkhhkkhhhkdhhkhhhkdhodkx
*

*

*

*

* <=Q01: 4.24E+01
Hl: 3.000 * Room 1 * 010 : 4.24E+01
*  LAMBDA: 1.52E+00
*
L4
*

*
Area  9.300 *
*
*

whkhhkhhkhkhkhkkhkhdkhkhkhkdhhkhkhkhkhhkhk

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



4**

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

—_—————— Source Information —_——

Source: 1
Location::
Geometry::
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]

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

Room : 1 x:
Type: Area

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
(dpm/m2] [mrem/dpm] ([mrem/dpm] ([mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 2
Location:: Room : 1 «x: 1.50 y: 1.50 z: 3.00([m]
Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.00E4+00 Direction: z

Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570BE-01
Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
(dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20 Page:

* &

Title : Hematite Building Occupancy Office U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
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:
Fraction released to air:
Removable fraction:

Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Ingestion
(dpm/m2] [mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.46BE~04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
Source: ¢
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

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
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]

0.000E+00

Ingestion

[dpm/m2] [mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04

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

Dose Conversion Factor (Library: FGR 13 Morbidity

Direction:

Dose Conversion Factor (Library: FGR 13 Morbidity

Y



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

Title :

Page: 6 **

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

PB-210

0.000E+00

2.422E-03

6.214E-03

4.698E-06

Source: 5
Location::
Geometry::
Pathway ::

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

Time to Remove:

Room : 1 x: 0.

Type: Area

Radon Release Fraction:

Contamination::
Nuclide Concentration

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
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::

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
00 vy: 1.50 =z: 1.50[m]

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+Q0

Nuclide Concentration

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

(dpm/m2] [mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 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
4.69BE-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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

_ Assessment for Time: 1
== Time =0.00E+00 yr

e Source Information =—mm—m——

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 2
Location:: Room : 1 «x: 1.50 y: 1.50 z: 3.00 [m]
Geometry:: Type: Area Length(m] :3.00E+00 Width[m):3.00E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



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

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U234.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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+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]}:3.00E+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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



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

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

Source: 5

Location:: Room : 1 «x: 0.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+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
[dpm/m2]
U-234 1.000E+02
TH-230 0.000E+00
RR-226 0.000E+00
PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 =z: 1.50 [m]

Geometry:: Type: Area Length([m] :3.00E+00 Width{m]:3.00E+00 Direction: x
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
[dpm/m2]
U-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.47E-04 1.47E-04 1.47E-04 1.47E-04 1.47E-04 1.47E-04 8.82E-04
Total 1.47E-04 1.47E-04 1.47E-04 1.47E-04 1.47E-04 1.47E-04 B.B82E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:06:20

Title :
Input File :

Evaluation Time:

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
3.84E-07
3.84E-07

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

Hematite Building Occupancy Office U234
C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
0.00000000E+00 vyears

Pathway Detail of Doses

[mrem]
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
1.72gE-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
1.72g~11 7.45E-14
1.72E-11 7.45E~14

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Radon
1.78E-20
1.78E-20

Radon
1.78E-20
1.78E-20

Radon
1.78E-20
1.78E-20

Radon
1.78E-20
1.78E-20

Radon
1.78E-20
1.78E-20

Radon
1.78E-20
1.78E-20

Page:

11 * %

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

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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA~-226 2,32E-13 2.32E-13
PB-210 1.16E-15 1.16E-15

Source: 2

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA-226 1.17E-13 1.17E-13
PB-210 1.16E-15 1.16E-15

Source: 3

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA-226 1.53E-13 1.53E-13
PB-210 1.16E-15 1.16E-15



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

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

Source: 4

Nuclide Receptor  Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA-226 1.53E-13 1.53E-13
PB-210 1.16E-15 1.16E-15

Source: 5

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA-226 1.53e-13 1.53E-13
PB-210 1.16E-15 1.16E-15

Source: 6

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 1.60E-09 1.60E-09
RA-226 1.53E-13 1.53E-13
PB-210 1.16E-15 1.16E-15



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:06:20 Page: 14 **
Title : Hematite Building Occupancy Office U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office 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: 1.50 y: 1.50 z: 0.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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-234 9.992E+01
TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09

Source: 2
Location:: Room : 1 Xx: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
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]
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:
Title : Hematite Building Occupancy Office U234

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

15 * *

Source: 3
Location::
Geometry::
Pathway ::

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

Time to Remove:

Room : 1 x:
Type: Area

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

1.970E-06 [1l/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: 4
Location:: Room : 1 x: 1.50 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Length({m] :3.00E+00 Width[m]:3.00E+00 Direction: y
Pathway ::

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

Time to Remove:

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



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 vyears

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length(m] :3.00E+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: 2.121E-02
Time to Remove: 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: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 2.121E-02
Time to Remove: 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



** 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\RESRAD_ Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

_— RESRAD-BUILDDose Tables

11

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.47E-04 1.46E-04 1.47E-04 1.47E~04 1.47E-04 1.47E-04 8.80E-04
Total 1.47E-04 1.46E-04 1.47E-04 1.47E-04 1.47E-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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld

Evaluation Time:

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
3.84E-07
3.84E-07

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

1.00000000 vyears

Pathway Detail of Doses

[mrem]
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
Deposition Immersion
1.72E-11 7.45E~14
1.72E-11 7.45E-14

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Inhalation
1.35E-04
1.35E-04

Radon
1.25E-19
1.25E-19

Radon
1.25E-19
1.25E-19

Radon
1.25E-19
1.25E-19

Radon
1.25E-19
1.25E-19

Radon
1.25E-19
1.25E-19

Radon
1.25E-19
1.25E-19

Ingestion
1.11E-05
1.11E-05

Ingestion
1.11E-05
1.11E-05

Ingestion
1.11E-05
1.11E-05

Ingestion
1.11E~-05
1.11E-05

Ingestion
1.11E-05
1.11E-05

Ingestion
1.11E-05
1.11E-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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 1.47E~-04 1.47E-04
TH-230 4.80E-09 4.BO0E-09
RA-226 1.62E-12 1.62E-12
PB-210 1.69E-14 1.69E-14

Source: 2

Nuclide Receptor Total
1
U-234
U-234 1.46E-04 1.46E-04
TH-230 4.80E-09 4.B0E-09
RA-226 8.11E-13 8.11E-13
PB-210 1.68E-14 1.68E-14

Source: 3

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH~230 4.80E~-09 4.80E-09
RA-226 1.07E~12 1.07E-12
PB-210 1.68E~14 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\RESRAD Family\BUILD\Hematite Office Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 4.80E-09 4.80E-09
RA-226 1.07E-12 1.07E-12
PB-210 1.68E-14 1.68E-14

Source: 5

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 4,.80E-09 4.B0E-09
RA-226 1.07E~-12 1.07E-12
PB-210 1.68E-14 1.68E-14

Source: 6

Nuclide Receptor Total
1
U-234
U-234 1.47E-04 1.47E-04
TH-230 4.80E-09 4.80E-09
RA-226 1.07E-12 1.07E-12
PB-210 1.68E-14 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]
0.00E+00 1.00E+00

1 8.82E-04 8.B0E-04

Receptor Dose/Yr Averaged Over Exposure Duration

{mrem/yr)

Evaluation Time (yr]
0.00E+00 1.00E+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.........ccvevvunnan. 3
Source Information......cviiieeiinncnnnns 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary.........-. 10
Dose by Pathway Detail..... Cerea seee. 11
Dose by Nuclide Detail........... ceees 12

For time = 1.00E+00 yr
Time Specific Parameters.............. 14

Receptor-Source Dose SUMMary.......... 17
Dose by Pathway Detail....... seessesas 18
Dose by Nuclide Detail........c.cvuu.s 19

FUll SUMMALY..eressetesncssnsnsscnnansans 21



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

= RESRAD-BUILD Input Parameters =
Number of Sources : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01
=—————— Receptor Information =————e
Receptor Room b4 Yy z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] (m3/day] [m2/hr]
1 1 1.500 1.500 1.000 1.000 3.36E+01 1.12E-04

== Receptor-Source Shielding Relationship ==

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

e e ST S ST
NG WN R



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

===—————=—— Building Information =————=—m

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

Height {m] Air Exchanges [m3/hr]

Area [m2]
hhkkhhkkhkhkdhhkhhhrkhrrhhkhkhrhhrdhhrdhkhkdr

*

*

*

*

* <=Q01: 4.24E+01
H1:  3.000 * Room 1 * Q10 : 4.24E+01
*  LAMBDA: 1.52E+00
*
*
*

*
Area  9.300 *
*
*

hkhkhkkdkkhdhhhhhhkhkhkhkhkhhrhdhhkdhkkhk

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



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

==—==== Source Information

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

Geometry:: Type: Area Length([m] :3.00E+00 Width(m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00([m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.0439E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04



* %k

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

Page: 5

Source: 3
Location::
Geometry::
Pathway ::

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

Time to Remove:

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

Room : 1 x:
Type: Area

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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04
PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04
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]:3.00E+00 Direction: y

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

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/yzr/
(dpm/m3) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E~04
PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.02%E+00 9.734E-04



** 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: 0.00 y: 1.50 z: 1.50(m]

Geometry:: Type: Area Length([m] :3.00E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
RC-227 0.000E+0C 6.665E-03 3.029E+00 9.734E-04

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length[m] :3.00E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04



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

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: O0.00000000E+00 years

Assessment for Time: 1 =_—
= Time =0.00E+00 yr —

=m———————— source Information —_———

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

Geometry:: Type: Area Length[m]) :3.00E+00 Width[m]:3.00E+00 Direction:
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 [dayl
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 =z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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-235 1.000E402
PA-231 0.000E+00

AC-227 0.00CE+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\RESRAD Family\BUILD\Hematite Office Occupancy U235.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~-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: ¢
Location:: Room : 1 x: 1.50 y: 0.00 =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-235 1.000E+02
PA-231 0.000QE+00

AC-227 0.000E+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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+00 vyears

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Gecmetry:: Type: Area Length(m] :3.00E+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
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 6

Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+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
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+00 vyears

3
— RESRAD-BUILDDose Tables —
E ———

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.68E-04 1.49E-04 1.55E-04 1.55E-04 1.55E-04 1.55E-04 9.40E-04
Total 1.68E-04 1.489E-04 1.55E-04 1.55E-04 1.55E-04 1.53E-04 9.40E-04




** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time:

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
3.15E~05
3.15E-05

External
1.25E-05
1.25E-05

External
1.85E-05
1.85E-05

External
1.85E-05
1.85E-05

External
1.85E-05
1.85E-05

External
1.85E-05
1.85E-05

0.00000000E+00 vyears

Pathway Detail of Doses

[mrem]
Deposition Immersion
1.41E-09 7.54E-11
1.41E-09 7.54E-11
Deposition Immersion
1.41E-09 7.54E-11
1.41E-08 7.54E~11
Deposition Immersion
1.41E-09 7.54E-11
1.41E-09 7.54E-11
Deposition Immersion
1.41E-08 7.54E-11
1.41E-09 7.54E-11
Deposition Immersion
1.41E-09 7.54E-11
1.41E-08 7.54E-11
Deposition Immersion
1.41E-09 7.54E-11
1.41E-09 7.54E-11

Inhalation
1.26E-04
1.26E-04

Inhalation
1.26E-04
1.26E-04

Inhalation
1.26E~-04
1.26E-04

Inhalation
1.26E-04
1.26E-04

Inhalation
1.26E-04
1.26E-04

Inhalation
1.26E-04
1.26E-04

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+0C0

Radon
0.00E+00
0.00E+00

Radon
0.00E+0Q0
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Ingestion
1.09E-05
1.09E-05

Ingestion
1.09E-05
1.09E-05

Ingestion
1.09E-05
1.09E-05

Ingestion
1.09E-05
1.09E-05

Ingestion
1.09E-05
1.09E-05

Ingestion
1.0%E-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\RESRAD_Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+QC vyears

Nuclide Detail of Doses

[mrem]

Source: 1

Nuclide Receptor Total
1
U-235
U-235 1.68E~04 1.68E-04
PA-231 1.85E-08 1.85E-08
AC-227 8.35E-10 8.35E-10

Source: 2

Nuclide Receptor Total
1
U-235
U-235 1.49E-04 1.49E-04
PA-231 1.84E-08 1.84E-08
AC-227 8.30E-10 8.30E-10

Source: 3

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 1.84E-08 1.84E-08
AC-227 8.32E-10 8.32E-10

Source: 4

Nuclide Receptor Total
1
U-235



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

U-235 1.55E-04 1.55E-04
PA-231 1.84E-08 1.84E-08
AC-227 8.32E-10 8.32E-10

Source: 5

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 1.84E~-08 1.84E-08
AC-227 8.32E-10 8.32E-10

Source: 6

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 1.84E-08 1.84E-08
AC-227 8.32E-10 8.32E-10



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

Title : Hematite Building Occupancy Office U235

Input File :
Evaluation Time:

Source:

Source:

1.00000000

years

Assessment for Time: 2

Length[m] :3.00E+00 Width({m]:3.00E+00 Direction:

= Time =1.00E+00 yr =
==——=—— Source Information =—————
1
Location:: Room : 1 x: 1.50 y: 1.50 =z: 0.00 [m]
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination:: Nuclide
U-235
PA-231
AC-227
2
Location:: Room : 1 x:
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide

U-235
PA-231
AC-227

1.970E-06
3.570E-01
2.121E-02
1.000E+04 [day]

[1/hr]

Concentration
[dpm/m2])
9.992E+01
2.112E-03
3.322E-05

1.50 y: 1.50 =z:

Length(m]:3.00E+00 wWidth[m]:3.00E+00 Direction:

1.970E-06 [1/hr]
3.570E-01
2.121E-02
1.000E+04 [day]

Concentration
[dpm/m2]
9.992E+01
2.112E-03
3.322E-05

3.00 [m]

Page:

14 * %

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

A

A



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 1.00000000 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
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]
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]:3.00E+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: 1.000E404 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05

Direction:

Direction:

Y

Y



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 =z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 2.121E-02
Time to Remove: 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: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length{m] :3.00E+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: 2.121g-02
Time to Remove: 1.000E+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: 17 *x
Title : Hematite Building Occupancy Office U235

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

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.68BE~-04 1.49E-04 1.55E-04 1.55E~-04 1.55E-04 1.55E-04 9.38E-04
Total 1.68E-04 1.49E-04 1.55E-04 1.55E-04 1.55E-04 1.55E-04 9.38E-04



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.15E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+0C 1.05E-05
Total 3.15E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.25E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Total 1.25E~-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Source: 3
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Total 1.85E-05 1.41E-09 7.54E~-11 1.26E-04 0.00E+00 1.05E-05
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Total 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Total 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 1.05E-05
Total 1.85E-05 1.41E-09 7.54E-11 1.26E-04 0.00E+00 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\RESRAD_Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 1.68E-04 1.68E-04
PA-231 5.50E-08 5.50E-08
AC-227 5.78E-09 5.78E-09

Source: 2

Nuclide Receptor Total
1
U-235
U-235 1.49E-04 1.49E-04
PA-231 5.49E~-08 5.49E-08
AC~227 5.75E-09 5.75E-09

Source: 3

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 5.49E-08 5.49E-08
AC-227 5.76E-09 5.76E-09

Source: 4

Nuclide Receptor Total
1
U-235



** 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\RESRAD Family\BUILD\Hematite Office Occupancy U235.bld
Evaluation Time: 1.00000000 vyears

U-235 1.55E-04 1.55E-04
PA-231 5.4%E-08 5.49E-08
AC-227 5.76E-09 5.76E-09

Source: 5

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 5.49E-08 5.49E-08
RAC-227 5.76E-09 5.76E-09

Source: 6

Nuclide Receptor Total
1
U-235
U-235 1.55E-04 1.55E-04
PA-231 5.49E-08 5.49E-08
AC-227 5.76E-0% 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
E—— 3

Receptor Dose Received for the Exposure Duration

{mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 9.40E-04 9.3BE-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr}
0.00E+00 1.00E+00

1 9.40E-04 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

— RESRAD-BUILD Table of Contents =
RESRAD-BUILD Input Parameters.......... .o 2
Building Information...... ceeaeeaann seeen 3
Source Information............ ceteteaaan . 4
For time = 0.00E+00 yr

Time Specific Parameters.............. 8
Receptor-Source Dose SUMMArY...eecee.. 11
Dose by Pathway Detail..... e seneean 12
Dose by Nuclide Detail..... e .. 13
For time = 1.00E+00 yr
Time Specific Parameters.............. 15
Receptor-Source Dose Summary.......... 18
Dose by Pathway Detail.......... ceeene 19
Dose by Nuclide Detail.............. .. 20

Full Summary....... se e e e e e st e 22



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:15:04 Page: 2 x¥
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 : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01
= ] Receptor Information —_———
Receptor Room X y z FracTime Inhalation Ingestion {Dust)
[m] fm] [m] [m3/day] [m2/hr]
1 1 1.500 1.500 1.000 1.000 3.36E+01 1.12E-04

== Receptor-Source Shielding Relationship ==

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

e e
AU e WN



** 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\RESRAD_Family\BUILD\Hematite Office Occupancy U238.bld

==——— Building Information =————

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

Height [m] Air Exchanges [m3/hr]

Area [m2]
% e J Je de e de g e de g deode ke de ok ok ok ko i o ke ) I ke ok

*

*

<=Q01: 4.24E+01
Room 1 * Q10 : 4.24E4+01
LAMBDA: 1.52E+00

Hl: 3.000

Area 9.300

* % % % ¥ O #

*
*
*
*

hhkkhkdkhkkhkhdkhdhhdhhhhkhhkdhhdkhkhkhdhhkk

Deposition velocity: 3.80E-04 [m/s] Resuspension Rate: 6.26E-08 [1/s]




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

Title :
Input File :

Source: 1
Location::
Geometry::
Pathway ::

Direct Ingestion Rate:

Type: Area

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

Source Information

Room : 1 x: 1.

Page: 4 **

50 y: 1.50 z: 0.00[m]

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
(dpm/m2] [mrem/dpm]
U-238 1.000E+02 1.210E-04
U-234 0.000E+00 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
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

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
50 y: 1.50 z: 3.00([m]

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 ([day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]
U-238 1.000E+02 1.210E-04

Inhalation Submersion
[mrem/dpm] [mrem/yr/
(dpm/m3}) ]
5.317E-02 7.191E-05

2



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:15:04 5 **

Title : Hematite Building Occupancy Office U238

Page:

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E~-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
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:
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 ([day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]
U-238 1.000E+02 1.210E-04
U-234 0.000E+00 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
Source: 4
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

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
50 y: 0.00 =z: 1.50([m]

Length([m] :3.00E+00 Width{m]:3.00E+00 Direction:
1.970E-06 [1l/hr}

3.570E-01

2.200E-02

1.000E+04 [day]

0.000E+Q0

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

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

Inhalation
[mrem/dpm]

Y

Y



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

Page:

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

6

* *

Title : Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Occupancy U238.bld
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.846E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+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] :3.00E+00 Width([m]:3.00E+00 Direction:
Pathway ::

Dose Conversion Factor (Library: FGR 13 Morbidity

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

[dpm/m2}

1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Ingestion
[mrem/dpm]

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

X



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

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: 3.00 y: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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: 0.000E+00
Contamination::

Nuclide Concentration

T Kk

Page:

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

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

(dpr/m3) ]

U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.,014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

X



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:15:04
: Hematite Building Occupancy Office U238
C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Occupancy U238.bld
0.00000000E+00

Title

Input File

Evaluation Time:

Source:

Source:

years

— Assessment for Time: 1 =

—_— Time =0.00E+00 yr —_—

=== Source Information =—m———
1
Location:: Room : 1 x: 1.50 y: 1.50 z: 0.00 [m]
Geometry:: Type: Area Length[m] :3.00E+00 wWidth[m]:3.00E+00

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

2
Location::
Geometry::
Pathway ::

Room :
Type:

Nuclide

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

1 x:
Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Nuclide

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

1.970E-06
3.570E-01
2.200E-02
1.000E+04

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

1.970E-06
3.570E-01
2.200E-02
1.000E+04

[1/hr]

[day]

Concentration

[dpm/m2]
.000E+02
.000E+00
.000E+00
.000E+00Q
.000E+00

O OO O

1.50

[dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Z:

[1/hr]

[day]

Concentration

3.00 [m]

Page:

8

* *

Direction:

Direction:

z

z



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

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

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

Geometry:: Type: Area Length(m] :3.00E+00 Width(m]:3.00E+00 Direction:
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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+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]:3.00E+00 Direction:
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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output,

Title :
Input File :

Version 3.3 09/28/05 16:15:04
Hematite Building Occupancy Office U238
C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

Page: 10 **

Evaluation Time: 0.00000000E+00 years
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length{m} :3.00E+00 Width{m]:3.00E+00 Directiocn: x

Pathway ::

Direct Ingestion Rate: 1.970E-06 [1/hrl]
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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+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
[dpm/m2]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+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\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

4
_ RESRAD-BUILDDose Tables
—_

11

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.38E-04 1.34E-04 1.35E-04 1.35E-04 1.35E-04 1.35E-04 8.14E-04
Total 1.38E-04 1.34E-04 1.35E-04 1.35E-04 1.35E-04 1.35E-04 8.14E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 12 **
Title Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 0.00000000E+Q0 years

Page:

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 6.07E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 6.07E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Source: 2
Receptor External Deposition Immersion Inhalation  Radon Ingestion
1 2.41E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 2.41E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.57E-06 2,72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Source: 6
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 1.10E-05
Total 3.57E-06 2.72E-10 1.34E-11 1.21E-04 1.26E-26 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\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: O0.00000000E+00 years

Nuclide Detail of Doses

[mrem)
Source: 1

Nuclide Receptor Total
1
U-238
U-238 1.38E-04 1.38E-04
U-234 2.0BE-10 2.08E-10
TH-230 1.51e-15 1.51E-15
RA-226 1.64E-19 1.64E-19
PB-210 6.58E-22 6.58E-22

Source: 2

Nuclide Receptor Total

1
U-238
U-238 1.34E-04 1.34E-04
U-234 2.08E-10 2.08E-10
TH-230 1.51E-15 1.51E-15
RA-226 8.26E-20 8.26E-20
PB-210 6.56E-22 6.56E-22

Source: 3

Nuclide Receptor Total
1

U-238

U-238 1.35e-04 1.35E-04
U-234 2.08E-10 2.08E-10
TH-230 1.51E-15 1.51E-15
RA-226 1.08E-19 1.08BE-19
PB-210 6.57E-22 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\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.35E-04
U-234 2.08E-10 2.08E-10
TH~230 1.51E-15 1.51E-15
RA-226 1.08e-19 1.08E-19
PB-210 6.57E-22 6.57E-22

Source: 5

Nuclide Receptor Total
1

U-238

U-238 1.35E~04 1.35E-04
U-234 2.08E~-10 2.08E-10
TH-230 1.51E-15 1.51E-15
RA-226 1.08E~-19 1.08E-19
PB-210 6.57E-22 6.57E-22

Source: 6

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.353E-04
U-234 2.08E-10 2.08E-10
TH-230 1.51E-15 1.51E-15
RA-226 1.08E-19 1.08E-19
PB-210 6.57E~-22 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\RESRAD Family\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 Xx: 1.50 vy: 1.50 z: 0.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
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]
U-238 9.992E+01
0-234 2.827E-04
TH-230 1.272E-09
RA-226 1.837E-13
PB-~-210 1.419E-15

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 1.970E-06 [l1/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



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

Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 vyears

Page: 16 **

Source: 3
Location::
Geometry::
Pathway ::

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

Time to Remove:

Room : 1 x:
Type: Area

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

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: 4
Location:: Room : 1 x: 1.50 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: y

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

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 17 **
Title Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000 years

Page:

Source: 5
Location::
Geometry::
Pathway ::

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

Time to Remove:

Room : 1 x:
Type: Area

0.00 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
2.121E-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: 3.00 vy: 1.50 z: 1.50 [m]

Geometry:: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Type: Length[m] :3.00E+00 Width[m]:3.00E4+00 Direction: x
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 1.837-13
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\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 years

1

RESRAD-BUILDDose Tables
—_—

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.38E-04 1.34E-04 1.35E-04 1.35E-04 1.35E-04 1.35E-04 8.12E-04
Total 1.38E-04 1.34E-04 1.35E-04 1.35E-04 1.35E-04 1.35E-04 8.12E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:15:04 19 *x
Title : Hematite Building Occupancy Office U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld

Evaluation Time: 1.00000000

Page:

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
6.07E-06
6.07E-06

External
2.41E-06
2.41E-06

External
3.56E-06
3.56E-06

External
3.56E-006
3.56E-06

External
3.56E-06
3.56E-06

External
3.56E-06
3.56E-06

years

Pathway Detail of Doses

[mrem]
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 1.34E-11
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 1.34E-11
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 1.34E-11
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 1.34E-11
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 1.34E-11
Deposition Immersion
2.72E-10 1.34E-11
2.72E-10 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

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

Radon
1.89E-25
1.89E-25

Radon
1.89E-25
1.89E-25

Radon
1.89E-25
1.89E-25

Radon
1.89E-25
1.88E-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

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\RESRAD Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1

U-238

U~-238 1.38E-04 1.38E-04
U-234 6.23E-10 6.23E-10
TH-230 1.06E-14 1.06E-14
RA-226 2.45E-18 2.45E-18
PB-210 1.97E-20 1.97E-20

Source: 2

Nuclide Receptor Total
1

U-238

U-238 1.34E-04 1.34E-04
U-234 6.21E-10 6.21E-10
TH-230 1.06E-14 1.06E-14
RA-226 1.23E-18 1.23E-18
PB-210 1.97E-20 1.97E-20

Source: 3

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.35E-04
U-234 6.22E-10 6.22E-10
TH-230 1.06E~14 1.06E-14
RA-226 1.61E~-18 1.61E-18
PB-210 1.97-20 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\RESRAD_ Family\BUILD\Hematite Office Occupancy U238.bld
Evaluation Time: 1.00000000 vyears

Source: 4

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.35E-04
U-234 6.22E-10 6.22E-10
TH-230 1.06E-14 1.06E-14
RA-226 1.61E-18 1.61E-18
PB-210 1.97E-20 1.97E-20

Source: 5

Nuclide Receptor Total
1
U-238
U-238 1.35E-04 1.35E-04
U-234 6.22E-10 6.22E-10
TH-230 1.06E-14 1.06E-14
RA-226 1.61E-18 1.61E-18
PB-210 1.97E-20 1.97E-20

Source: 6

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.35E-04
U-234 6.22E~10 6.22E-10
TH-230 1.06E-14 1.06E-14
RA-226 1.61E~18 1.61E-18
PB-210 1.97e-20 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]
0.00E+00 1.00E+00

1 8.14E-04 8.12E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 8.15E-04 8.12E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 05/28/05 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......... e 2
Building Information........... e e 3
Source Information.....coveeuieenncecanans 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....... ceereana 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 SUMMALY...veeeeencenanas cheseane O |



** 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\RESRAD_Family\BUILD\Hematite Office Occupancy TC99.bld

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01

_————— Receptor Information ———————————

Receptor Room X Yy z FracTime Inhalation Ingestion (Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 1.500 1.500 1.000 1.000 3.36E+01 1.12E-04

=== Receptor-Source Shielding Relationship =

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

2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E400 O0.00E+00 Concrete

N
U W N



** 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\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld

s==—————= Building Information =—————

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

K e de de do e e dedede ok ke ko ok ok ko ko ko ke ok ke ok ok ke ok
*

*

*

*

* <=001: 4.24E+01

Hl: 3.000 * Room 1 * Q10 : 4.24E+01
*  LAMBDA: 1.52E+00

Area  9.300 *

*

*

*
*
*

e e de e de e de ke ke ke ke Kook ok ok sk K ok %k ke ok ok gk ke ok sk ke ok

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



** RESRAD-BUILD Dose Program OQOutput, Version 3.3 09/28/05 16:20:07 Page: 4 *x

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

e Source Information =—m—m——

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

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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 (dayl
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 1.000E+02 6.577E-07 3.748E-06 8.523E-08

Source: 2
Location:: Room : 1 «x: 1.50 y: 1.50 =z: 3.00[m]

Geometry:: Type: Area Length([m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]

TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

z



5**

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

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

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 Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
TC-99 1.000E+02 6.577E-07 3.74BE-06 8.523E-08

Source: ¢
Location:: Room : 1 x: 1.50 y: 0.00 =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 ([dayl

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 1.000E+02 6.577E-07 3.748E-06 8.523E-08



** 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 vy: 1.50 z: 1.50{m]

Geometry:: Type: Area Length[m] :3.00E+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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length(m]:3.00E4+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) ]

TC-88 1.000E+02 6.577E-07 3.748E-06 8.523E-08



T **x

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

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

Assessment for Time: 1
Time =0.00E+00 yr

— Source Information _——

Source: 1
Location:: Room : 1 x: 1.50 y: 1.50 z: 0.00 [m)

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 1.8970E-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 1.000E+02

Source: 2
Location:: Room : 1 X: 1.50 y: 1.50 z: 3.00 [m)

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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 1.000E+02



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

Title : Hematite Building Occupancy Office TC99
Input File C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.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]
TC-99 1.000E+02
Source: 4
Location:: Room : 1 Xx: 1.50 y: 0.00 z:
Geometry:: Type: Area Length[m] :3.00E+00 Width{m]:3.00E+00 Direction:
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 1.000E+02
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z:
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:

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 1.000E+02



9**

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

Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 «x: 3.00 y: 1.50 z: 1.50 [m)

Geometry:: Type: Area Length([m] :3.00E+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
[dpm/m2]

TC-99 1.000E+02



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

Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.C0000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem)

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 8.18E-08 7.37E-08 7.62E-08 7.62E-08 7.62E-08 7.62E-08 4.60E-07
Total B.18E-08 7.37E-08 7.62E-08 7.62E-08 7.62E-08 7.62E-08 4.60E-07



*% RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:20:07 11 **
Title : Hematite Building Occupancy Office TCS99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 0.00000000E+00

Page:

years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.36E-08 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Total 1.36E-08 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.52E-09 6.09E-13 1.58E-14 8.52E~-09 0.00E+00 5.96E-08
Total 5.52E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Total 8.07E-09 6.09E~-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E~13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Total 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Total 8.07E-08 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.96E-08
Source: 6
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00C 5.96E-08
Total 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 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\RESRAD_ Family\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC~-99
TC-99 8.18E-08 8.18E-08

Source: 2

Nuclide Receptor Total
1
TC-99
TC-99 7.37E-08 7.37E-08

Source: 3

Nuclide Receptor Total
1
TC-99
TC-99 7.62E-08 7.62E-08

Source: 4

Nuclide Receptor  Total
1
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\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

Source: 5

Nuclide Receptor Total
1
TC-99
TC-99 7.62E-08 7.62E-08

Source: 6

Nuclide Receptor Total
1
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:

Title : Hematite Building Occupancy Office TC99

Input File :

Evaluation Time: 1.00000000 years

Assessment for Time: 2
Time =1.00E+00 yr

|

Source: 1
Location::
Geometry::
Pathway ::

Direct Ingestion Rate:

1 x:
Area

Room :
Type:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide Concentration
[dpm/m2]
TC-99 9.992E+01
Socurce: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

TC-99

1.50 y:
Length[m] :3.00E+00

Source Information

1.50 z: 0.00 [m]

Width([m] :3.00E+00

1.970E-06 [1/hr]
3.570E-01
2.121E-02
1.000E+04 [day]

1.970E-06
3.570E-01
2.121E-02
1.000E+04

[1/hr]

[day]

Concentration

[dpm/m2]
8.992E+01

14 * *

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

Direction:




** RESRAD-BUILD Dose Program Output,
Title Hematite Building Occupancy Office TC99
Input File :
Evaluation Time:

1.00000000 vyears

Source: 3
Location::
Geometry::
Pathway ::

Room : 1 x: 1.50 y:

Type: Area

Version 3.3 09/28/05 16:20:07

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

Page:

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

1.50 [m]

Direct Ingestion Rate: 1.970E-06 [1l/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: 4
Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]
Geometry:: Type: Area Length{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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
{dpm/m2]
TC-99 9.992E+01
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Area

Pathway ::

Type:

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

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

15 **

Width[m] :3.00E+00 Direction: y



** 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\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Source: 6

Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+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: 2.121E~-02
Time to Remove: 1.000E+04 [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: 17 **
Title : Hematite Building Occupancy Office TC99

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

= RESRAD-BUILDDose Tables

|

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 7.96E-08 7.15E-08 7.40E-08 7.40E-08 7.40E-08 7.40E-08 4.47E-07
Total 7.96E-08 7.15E-08 7.40E-08 7.40E-08 7.40E-08 7.40E-08 4.47E-07




** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:20:07 18 **
Title : Hematite Building Occupancy Office TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld

Evaluation Time: 1.00000000 years

Page:

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalatiocon Radoen Ingestion
1 1.36E-08 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Total 1.36E-08 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Source: 2
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 5.51E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Total 5.51E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Total 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Total 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Total 8.07E-09 6.09E-13 1.58E-14 8.52E-09 0.00E+00 5.75E-08
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.07E-09 6.09E-13 1.58E~14 8.52E-09 0.00E+00 5.75E-08
Total 8.07E-09 6.09E-13 1.58E~14 8.52E-09 0.00E+00 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\RESRAD Family\BUILD\Hematite Office Occupancy TC99.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC-99
TC-99 7.96E-08 7.96E-08

Source: 2

Nuclide Receptor Total
1
TC-99
TC-99 7.15E-08 7.15E-08

Source: 3

Nuclide Receptor  Total
1
TC-99
TC-99 7.40E-08 7.40E-08

Source: {4

Nuclide Receptor Total
1
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: 20 *x*
Title : Hematite Building Occupancy Office TC9%9

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

Source: 5

Nuclide Receptor Total
1
TC-99
TC-99 7.40E-08 7.40E-08

Source: 6

Nuclide Receptor Total
1
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]
0.00E+00 1.00E+00

1 4.60E-07 4.47E-07

Receptor Dose/Yr Averaged Over Exposure Duration

{(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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........ e 2
Building Information.......eieeeiinnannns 3
Source Information............. feereaaene 4
For time = 0.00E+00 yr

Time Specific Parameters......c.eeeees 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail................ 11
Dose by Nuclide Detail......ccviiuiun.. 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose SUMMAIY.:seeeaees 17
Dose by Pathway Detail................ 18
Dose by Nuclide Detail......covcouunn. 19

Full SUMMAIY...etietsecensoceanccscaansans 21



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:48:25 Page: 2 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

— RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

Total Time : 9.C00000E+01 days
Fraction Inside : 2.670000E-01

e Receptor Information _————————

Receptor Room b4 Yy z FracTime Inhalation Ingestion(Dust)
(m] [m] [m] [m3/day] [m2/hr]
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

=== Receptor-Source Shielding Relationship =

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete

N T
WL W N



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 3 *x
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

m==—=———= Building Information

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

Height{m] Air Exchanges [m3/hr]
Area [m2]
IPEEEEREEE AR R RS RS S RS R R R R R R R R
* *
* *
* <=Q01: 4.24E+01
Hl: 3.000 * Room 1 * 010 : 4.24E+01
*  LAMBDA: 1.52E+00 *
Area  9.300 * *
* *
hkdkhkhkhhhhkhkhkhkhkhhkkhkhkhkhkhkkhkhkhkhkhkkhkhkhi

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



** 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\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

== Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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: 0.000E+00
Contamination::
Nuclide Concentraticn Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07

TH-230 0.0C0E+Q0 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00[m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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: 0.000E+00

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

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3} ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07

TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07

z



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page:

* %

Title Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U234.bld
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 3
Location:: Room : 1 Xx: 1.50 y: 3.00 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

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

Time to Remove:

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E~07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-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] :3.00E+00 Width([m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day)

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03

Yy

Y



** RESRAD-BUILD Dose Program Output,

Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD Family\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: 0.00 y: 1.50 z: 1.50([m)
Geometry:: Type: Area Length{m] :3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 ([dayl
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Version 3.3 09/28/05 16:48:25 Page: 6 **

Dose Conversion Factor (Library: FGR 13 Morbidity

X

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+400 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+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]
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
(dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E~-03 4.663E-03
PB-210 0.000E+00 2.422E~-03 6.214E~-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 7 ok

Title : Hematite Office Renovation U234

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

e Assessment for Time: 1
_— Time =0.00E+00 yr

s Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



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

C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U234.bld
0.00000000E+00

Title :

Input File

Evaluation Time:

Source:

Source:

3
Location::
Geometry::
Pathway ::

Room :

Type:

1 x:

Area

years

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

3.00

Z:

Pathway ::

Contamination::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Nuclide

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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
4
Location:: Room : 1 x: 1.50 y: 0.00 =z:
Geometry:: Type: Area

1.50 [m]

1.50 [m]

8

* ¥

Direction:

y

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

1.970E-06
3.570E-01
2.200E-02
1.000E+04

[1/hr]

(day]

Concentration
[dpm/m2]

U-234

TH-230
RA-226
PB-210

1.000E+02
0.000E+00
0.000E+00
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\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 0.00000000E+00 years
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m]:3.00E+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: 2.000E-01
Time to Remove: 1.000E+04 [dayl
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: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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
[dpm/m2]
U-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+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\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 3.87E-05 3.86E-05 3.87E-05 3.87E-05 3.51E-04 3.B6E-05 5.44E-04
Total 3.87E-05 3.86E-05 3.87E-05 3.87E-05 3.51E-04 3.86E-05 5.44E-04



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

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
9.10E-08
9.10E-08

External
3.27E-08
3.27E-08

External
5.05E-08
5.05E-08

External
5.05E-08
5.05E-08

External
9.10E-08
9.10E-08

External
3.27E-08
3.27E-08

years

Pathway Detail of Doses

[mrem]
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 Immersicon
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
3.57E~05
3.57E-05

Inhalation
3.57E-05
3.57E-05

Inhalation
3.57E-05
3.57E-05

Inhalation
3.57E-05
3.57E-05

Inhalation
3.25E-04
3.25E~04

Inhalation
3.57E-05
3.57E-05

N

NN

Version 3.3 09/28/05 16:48:25
Hematite Office Renovation U234
C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
0.00000000E+00

Radon

.67E-22
.67E-22

Radon

.67E-22
.67E-22

Radon

.67E-22
.67TE-22

Radon

.67E-22
.67E-22

Radon

.43E-21
.43E-21

Radon

.67E-22
.67E-22

Page:

11 * %

Ingestion
2.89E-06
2.89E-06

Ingestion
2.89E-06
2.89E-06

Ingestion
2.89E-06
2.8B9E-06

Ingestion
2.89E-06
2.89E-06

Ingestion
2.63E-05
2.63E-05

Ingestion
2.89E-06
2.89E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 Page: 12 *x*

Title : Hematite Office Renovation U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: O0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 3.87E-05 3.87E-05
TH-230 1.04E-10 1.04E-10
RA-226 3.39E-15 3.39E-15
PB-210 4.43E-18 4.43E-18

Source: 2

Nuclide Receptor Total
1
U-234
U-234 3.86E-05 3.86E-05
TH-230 1.04E-10 1.04E-10
RA-226 1.74E-15 1.74E-15
PB-210 4.42E-18 4.42E-18

Source: 3

Nuclide Receptor Total
1
U-234
U-234 3.87E-05 3.87E-05
TH-230 1.04E-10 1.04E-10
RA-226 2.25E-15 2.25%5E-15
PB-210 4.42E-18 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\RESRAD_ Family\BUILD\Hematite OCffice Renovation U234.bld
Evaluation Time: 0.00000000E+00 years :

Source: 4

Nuclide Receptor Total
1
U-234
U-234 3.87E-05 3.87E-05
TH-230 1.04E~-10 1.04E-10
RA-226 2.25E-15 2.25E-15
PB-210 4.42E-18 4.42E-18

Source: 5

Nuclide Receptor Total
1
U-234
U-234 3.51E-04 3.51E-04
TH-230 9.46E-10 9.46E-10
RA-226 8.43E-15 8.43E-15
PB-210 4.01E-17 4.01E-17

Source: 6

Nuclide Receptor Total
1
U-234
U-234 3.86E-05 3.86E-05
TH-230 1.04E-10 1.04E-10
RA-226 1.74E-15 1.74E-15
PB-210 4.42E-18 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\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 1.00000000 vyears

—— Assessment for Time: 2
= Time =1.00E+00 yr

= Source Information

Source: 1

Location:: Room : 1 x: 1.50 y: 1.50 z: 0.00 [m]
Geometry:: Type: Area Length([m] :3.00E+00 Width([m]:3.00E+00 Direction: 2z
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]
U-234 9.992E+401
TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09

Source: 2
Location:: Room : 1 x:
Geometry:: Type: Area
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]

1.50 y: 1.50 z: 3.00 [m]
Length[m]} :3.00E+00 Width[m]:3.00E+00 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 16:48:25
: Hematite Office Renovation U234
C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
1.00000000 vyears

Title

Input File :
Evaluation Time:

Source:

Source:

3
Location:: Room :
Geometry:: Type:

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

4
Location::
Geometry::
Pathway ::

Room :
Type:

1 x: 1.50 y: 3.00 z:
Area
1.970E-06 [1/hr]
3.570E-01
2.121E-02
1.000E+04 [day]
Nuclide Concentration
[dpm/m2]
U-234 9.992E+01
TH-230 8.995E~04
RA-226 1.948E-07
PB-210 2.003E-09
1 x: 1.50 vy: 0.00 =z:
Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Nuclide

U-234

TH-230
RA-226
PB-210

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

1.970E-06
3.570E-01
2.121E-02
1.000E+04

[1/hr]

(day]

Concentration

[dpm/m2]
9.992E+01
8.995E-04
1.948E-07
2.003E-09

1.50 [m]

1.50 [m]

Page:

15 * &

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

Yy



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:48:25 16 **
Title : Hematite Office Renovation U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U234.bld

Evaluation Time: 1.00000000 years

Page:

Source: 5
Location::
Geometry::
Pathway ::

Room : 1 x:
Type: Area

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

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 1.941E-01
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m21}
U-234 9.927E401
TH-230 8.936E-04
RA-226 1.935E-07
PB-210 1.990E-09
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Direction:

Pathway ::

Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00

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]
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\RESRAD_ Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 1.00000000 vyears

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 3.86E-05 3.85E-05 3.86E-05 3.86E-05 3.50E-04 3.85E-05 5.43E-04
Total 3.86E-05 3.85E-05 3.86E-05 3.86E-05 3.50E-04 3.85E-05 5.43E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 039/28/05 16:48:25 18 **
Title : Hematite Office Renovation U234

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

Page:

Evaluation Time:

1.00000000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 9.10E-08 4.07E~12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Total 9.10E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.26E-08 4.07E-12 1.84E-14 3.57E-05 1.67E~20 2.79E-06
Total 3.26E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.05E-08 4.07E-12 1.B4E-14 3.57E-05 1.67E-20 2.78E-06
Total 5.05E-08 4.07E-12 1.8B4E-14 3.57E-05 1.67E-20 2.7%E-06
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.05E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Total 5.05E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 9.03E-08 3.70E-11 1.67E-13 3.25E-04 1.52E~-19 2.53E-05
Total 9.03E-08 3.70E-11 1.67E-13 3.25E-04 1.52E-19 2.53E-05
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.26E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 2.79E-06
Total 3.26E-08 4.07E-12 1.84E-14 3.57E-05 1.67E-20 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\RESRAD Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 3.86E-05 3.B6E-05
TH-230 9.47E-10 9.47E-10
RA-226 2.11E-13 2.11E-13
PB-210 1.63E-15 1.63E-15

Source: 2

Nuclide Receptor Total
1
U-234
U-234 3.85E-05 3.85E-05
TH-230 9.47E-10 9.47E-10
RA-226 1.08E-13 1.08E-13
PB-210 1.63E~15 1.63E-15

Source: 3

Nuclide Receptor Total
1
U-234
U-234 3.86E-05 3.86E-05
TE-230 9.47E-10 9.47E-10
RA-226 1.40E-13 1.40E-13
PB-210 1.63E-15 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\RESRAD_ Family\BUILD\Hematite Office Renovation U234.bld
Evaluation Time: 1.00000000 years

Source: {4

Nuclide Receptor Total
1
U-234
U-234 3.86E-05 3.86E-05
TH-230 9.47E-10 9.47E-10
RA-226 1.40E~-13 1.40E-13
PB-210 1.63E-15 1.63E-15

Source: 5

Nuclide Receptor Total
1
U-234
U-234 3.50E-04 3.50E-04
TH-230 8.61E-09 B8.61E-09
RA-226 5.16E-13 5.16E-13
PB-210 1.48E-14 1.48E-14

Source: 6

Nuclide Receptor Total
1
U-234
U-234 3.85E-05 3.85E-05
TH-230 9.47E-10 9.47E-10
RA-226 1.08E-13 1.08E-13
PB-210 1.63E~15 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]
0.00E+00 1.00E+00

1 5.44E-04 5.43E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

== RESRAD-BUILD Table of Contents =
RESRAD-BUILD Input Parameters..... e . 2
Building Information......eiciceeenreennns 3
Source Information................ e . 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7

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

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

Dose by Nuclide Detail........ccevun.. 12
For time = 1.00E+00 yr

Time Specific Parameters..... feeeseeaa 14

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

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

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

Full SUMMAYY..:voiecacessnssncsosannsonns 21



** RESRAD-BUILD Dose Program Output, Version 3.3 038/28/05 16:50:17 Page: 2 xx
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 : 6
Number of Receptors: 1
Total Time : 9.000000E+01 days
Fraction Inside : 2.670000E-01

e Receptor Information b

Receptor Room X y z FracTime Inhalation Ingestion(Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

=== Receptor-Source Shielding Relationship =

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

2.40E+00 O0.0Q0E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

S A e
DA WN



** 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\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

=== Building Information

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

Height [m] Air Exchanges [m3/hr]

Area [m2]
Je e e e de de de de de de de e he de he ke e ke ke ok ke ok ke ke ke ke ke ok ok ke ke

*

*

<=Q01: 5.23E+01
Room 1 * Q10 : 5.23E+401
LAMBDA: 1.52E+00

H1l: 3.700

Area 9.300

*
*
*
*
* *
* *
* *
* *

%k gk ke ok gk ook ok ok sk ok ok ok ok sk ok ok ok ok ko ko ok ke ok

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 4 *x
Title : Hematite Office Renovation U235
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

=—==== Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 =z: 3.00[m]

Geometry:: Type: Area Length{m] :3.00E+00 Width({m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04



** RESRAD-BUILD Dose Program Qutput, 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: 1.50 y: 3.00 z: 1.50[m]

Gecmetry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

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]:3.00E+00 Direction:
Pathway ::

Direct Ingestion Rate: 1.970E-06 [1l/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) )]
U-235 1.000E+02 1.204E~04 5.541E-02 4,.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

Yy



*%* 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\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50[m]

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

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

Fraction released to air: 3.570E-01

Removable fraction: 2.000E-01

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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length(m] :3.00E+00 Width([m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E~-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.023E+00 9.734E-04



** 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\RESRAD Family\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: 1.50 y: 1.50 z: 0.00 [m]

Geometry:: Type: Area Length(m] :3.00E+00 Width[m]:3.00E+00
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
pPa-231 0.000E+00
AC-227 0.000E+00

Source: 2
Location:: Room : 1 «x: 1.50 vy: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00

Direction:

Direction:



** RESRAD-BUILD Dose Program Output,
Title
Input File

Version 3.3 09/28/05 16:50:17 Page:

Hematite Office Renovation U235
C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.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
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-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+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]:3.00E+00

Pathway ::

Direct Ingestion Rate: 1.970E-06 [1l/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-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

8

* %

Direction: y

Direction: y



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17 Page: 9 *x

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 0.00000000E+00 vyears

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 2.000E-01
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:50:17 Page: 10 **

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\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
1 2 3 4 5 6
Receptor 1 3.72E-05 3.27E-05 3.41E-05 3.41E-05 2.78E-04 3.27E-05 4.48E-04
Total 3.72E-05 3.27E-05 3.41E-05 3.41E-05 2.78E-04 3.27E-05 4.48E-04



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

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
3.00E-06
3.00E-06

External
4.39E-06
4.39E-06

External
4.39E-06
4.39E-06

External
7.48E-06
7.48E-06

External
3.00E~-06
3.00E-06

Pathway Detail of Doses

[mrem]
Deposition Immersion
2.71E~10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51e-11
Deposition Immersion
2.47E-09 1.37E-10
2.47E-09 1.37E-10
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 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

Version 3.3 09/28/05 16:50:17
Hematite Office Renovation U235
: C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U235.bld
0.00000000E+00 vyears

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+Q0

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Page:

11 * %

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 *x*

Title : Hematite Office Renovation U235

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

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 3.72E-05 3.72E-05
PA-231 1.02E-09 1.02E-09
AC-227 1.11E-11 1.11E-11

Source: 2

Nuclide Receptor Total
1
U-235
U-235 3.27E-05 3.27E-05
PA-231 1.01E-09 1.01E-09
AC-227 1.10E-11 1.10E-11

Source: 3

Nuclide Receptor Total
1
U-235
U-235 3.41E-05 3.41E-05
PA-231 1.02E-09 1.02E-09
AC-227 1.11E-11 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\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 0.00000000E+00 years

U-235 3.41E-05 3.41E-05
PA-231 1.02E-09 1.02E-09
AC-227 1.11e-11 1.11E-11

Source: 5

Nuclide Receptor Total
1
U-235
U-235 2.78E-04 2.78BE-04
PA-231 9.21E-09 9.21E-09
AC-227 1.00E-10 1.00E-10

Source: 6

Nuclide Receptor Total
1
U-235
U-235 3.27E-05 3.27E-05
PA-231 1.01E-09 1.01E-09
AC-227 1.10E-11 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\RESRAD Family\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 1.00000000 years

= Assessment for Time: 2
—_— Time =1.00E+00 yr

= Source Information

Source: 1
Location:: Room : 1 x: 1.50 vy: 1.50 z: 0.00 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 9.992E+401
PA-231 2.112E-03
AC-227 3.322E-05

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 9.992E+01
PA-231 2.112E-03

AC-227 3.322E-05

Direction:

Direction:



** RESRAD-BUILD Dose Program OQutput, Version 3.3 09/28/05 16:50:17 Page: 15 **

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 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 [1l/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-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]:3.00E+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]
U-235 9.992E+401
PA-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:50:17 Page: 16 **

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U235.bld

Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length([m] :3.00E+00 Width[m]:3.00E+00
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/hr]
Fraction released to air: 3.570E-01
Removable fraction: 1.941E-01
Time to Remove: 1.000E+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: 3.00 vy: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length{m] :3.00E+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 9.992E+01
pa-231 2.112E-03

AC-227 3.322E-05

Direction:

Direction:

X

X



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:50:17 Page: 17 **

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

111
11

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 3.71E-05 3.26E-05 3.40E-05 3.40E-05 2.77E-04 3.26E-05 4.47E-04
Total 3.71E-05 3.26E-05 3.40E-05 3.40E-05 2.77E-04 3.26E-05 4.47E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:50:17

Title :
Input File :

Evaluation Time:

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
3.00E-06
3.00E-06

External
4.39E-06
4.39E-06

External
4.39E-06
4.39E-06

External
7.42E-06
7.42E-06

External
3.00E-06
3.00E-06

years

Hematite Office Renovation U235
C:\Program Files\RESRAD_Family\BUILD\Hematite Office Renovation U235.bld
1.00000000

Pathway Detail of Doses

[mrem]
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 1.51E-11
Deposition Immersion
2.47E-09 1.37E-10
2.47E-09 1.37e-10
Deposition Immersion
2.71E-10 1.51E-11
2.71E-10 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
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Page:

18 * *

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 *x*

Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem)
Source: 1

Nuclide Receptor Total
1
U-235
U-235 3.71E-05 3.71E-05
PA-231 9.19E-09 9.19E-09
AC-227 6.86E-10 6.86E-10

Source: 2

Nuclide Receptor Total
1
U-235
U-235 3.26E-05 3.26E-05
PA-231 9.16E-09 9.16E-09
AC-227 6.82E-10 6.82E-10

Source: 3

Nuclide Receptor Total
1
U-235
U-235 3.40E-05 3.40E-05
PA-231 9.17E-09 9.17E-09
AC-227 6.83E-10 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 *x
Title : Hematite Office Renovation U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U235.bld
Evaluation Time: 1.00000000 years

U-235 3.40E-05 3.40E-05
PA-231 9.17E-08 9.17E-09
AC-227 6.83E-10 6.83E-10

Source: 5

Nuclide Receptor Total
1
U-235
U-235 2.77E-04 2.77E-04
Pa-231 8.31E-08 8.31E-08
AC-227 6.18E-09 6.18E-09

Source: 6

Nuclide Receptor Total
1
U-235
U-235 3.26E-05 3.26E-05
PA-231 9.16E-09 9.16E-09
AC-227 6.82E-10 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]
0.00E+00 1.00E+00

1 4.48E-04 4.47E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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......ceeeeeevuncenes 3
Source Information.....ceeeeeeeeeesesenans 4
For time = 0.00E+00 yr

Time Specific Parameters.............. 8
Receptor-Source Dose SUMMALY...eeeeens 11
Dose by Pathway Detail.......vovvnvnne 12
Dose by Nuclide Detail.......cicveun.. 13
For time = 1.00E+00 yxr
Time Specific Parameters.............. 15
Receptor-Source Dose SUmMMary.......... 18
Dose by Pathway Detail................ 19
Dose by Nuclide Detail..... e nsesenn 20

Full SUMMAYY. ..ot iieeinnesconcosnsonsonas 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

|11
11

Number of Sources : 6

Number of Receptors: 1

Total Time : 9.000000E+01 days
Fraction Inside : 2.670000E-01

=======o—  Receptor Information

Receptor Room bie Yy z FracTime Inhalation Ingestion(Dust)
[m] {m] [m] [m3/day] [m2/hr]
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

=== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material

[g/cm3] [cm]
1 1 2.40E+00 O0.00E+00 Concrete
1 2 2.40E+00 O0.00E+00 Concrete
1 3 2.40E+00 O0.00E+00 Concrete
1 4 2.40E+400 0.00E+00 Concrete
1 5 2.40E+00 0.00E+00 Concrete
1 6 2.40E+00 0.00E+00 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld

Building Information

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

deode de ek Kk ke ke de de e ek ke ke e e e e e ok de ke de ke ke ko ke ke ke
*

*

*

*

* <=001: 5.23E+01

H1: 3.700 * Room 1 * Q10 : 5.23E+01
*  LAMBDA: 1.52E+00

Area  9.300 *

*

*

*
*
*

kkkkkhk A XA A AN ARk kkhkkhkhkkkkkk*x

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: 4 *x
Title : Hematite Office Renovation U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld

=== Source Information

Source: 1
Location:: Room : 1 x: 1.50 y: 1.50 z: 0.00[m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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: 0.000E+00
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 2z: 3.00([m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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: 0.000E+00

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

Ingestion Inhalation Submersion
{dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3} ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05



** 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 3
Location:: Room : 1 x: 1.50 vy: 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:
Fraction released to air:
Removable fraction:

Time to Remove:

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 Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.00CE+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-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] :3.00E+0C Width[m]:3.00E+00 Direction:
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] [mrem/dpm]

Inhalation Submersion
[mrem/dpm] [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\RESRAD_ Family\BUILD\Hematite Office Renovation U238.bld
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+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] :3.00E+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: 2.000E-01
Time to Remove: 1.000E+04 [day]

o

Radon Release Fraction: .000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

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

(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH~230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RR-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.00CE+00 2.422E-03 6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output,

Title : Hematite Office Renovation U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.870E-06 [1l/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Version 3.3 09/28/05 16:51:48 Page: 7 x*

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

X



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: g **

Title : Hematite Office Renovation U238

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

Assessment for Time: 1
Time =0.00E+00 yr

|

Source Information

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

Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.00E+00 Direction:
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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48 Page: g *x

Title : Hematite Office Renovation U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.00000000E+00 vyears

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 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 4
Location:: Rocm : 1 x: 1.50 y: 0.00 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 [1l/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 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output,

Title

Input File :
Evaluation Time:

Source:

Source:

Version 3.3 09/28/05 16:51:48

Hematite Office Renovation U238

5
Location::
Geometrys::
Pathway ::

Direct Ingestion Rate:

Type: Area

Fraction released to air:

Removable fraction:
Time to Remove:

Room : 1 x: 0.

00 y:

1.50 z:

Page: 10 **

C:\Program Files\RESRAD_Family\BUILD\Hematite Office Renovation U238.bld
0.00000000E+00 years

1.50 [m]

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

1.970E-06
3.570E-01
2.000E-01
1.000E+04

[1/hr]

(day]

Concentration
(dpm/m2]

1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Contamination:: Nuclide
U-238
U-234
TH-230
RA-226
PB-210
6
Location:: Room : 1 x: 3.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

00 y:

1.970E-06
3.570E-01
2.200E-02
1.000E+04

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

1.50 [m]

[1/hr]

[day]

Contamination::

Nuclide

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

Concentration

[dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.00000000E+00 years

11

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 3.01E-05 2.92E-05 2.95E-05 2.95E-05 2.62E-04 2.92E-05 4.09E-04
Total 3.01E-05 2.92E-05 2.95E-05 2.95E-05 2.62E-04 2.92E-05 4.09E-04



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

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
1.44E-06
1.44E-06

External
5.77E-07
5.77E-07

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

years

Pathway Detail of Doses

[mrem]
Deposition Immersion
5.23E-11 2.67E-12
5.23E-11 2.67E-12
Deposition Immersion
5.23E-11 2.67E-12
5.23E-11 2.67E~12
Deposition Immersion
5.23E-11 2.67E-12
5.23E-11 2.67E-12
Deposition Immersion
5.23E-11 2.67E-12
5.23E~-11 2.67E-12
Deposition Immersion
4.75E-10 2.43E~11
4,75E-10 2.43E-11
Deposition Immersion
5.23E-11 2.67E-12
5.23E-11 2.67E-12

Inhalation
2.59E-05
2.59E-05

Inhalation
2.59E-05
2.59E-05

Inhalation
2.59E-05
2.59E-05

Inhalation
2.59E-05
2.5%9E-05

Inhalation
2.35E-04
2.35E-04

Inhalation
2.59E-05
2.59E-05

Version 3.3 09/28/05 16:51:48
Hematite Office Renovation U238
: C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U238.bld
0.00000000E+00

Radon
3.88E~-29
3.B8E~-29

Radon
3.88E~-29
3.88E-~-29

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

Page:

12 % %

Ingestion
2.74E-06
2.74E-06

Ingestion
2.74E-06
2.74E-06

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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.00000000E+00 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1
U-238
U-238 3.01E-05 3.01E-05
U-234 1.11E-11 1.11E-11
TH~-230 1.99E-17 1.9%E-17
RRA-226 5.88E-22 5.88E-22
PB-210 6.09E-25 6.09E-25

Source: 2

Nuclide Receptor Total

1
U-238
U-238 2.92E-05 2.92E-05
U-234 1.11E-11 1.11E-11
TH-230 1.99E-17 1.9%E-17
RA-226 3.00E-22 3.00E-22
PB-210 6.07E-25 6.07E-25

Source: 3

Nuclide Receptor Total

1
U-238
U-238 2.95E-05 2.95E-05
U-234 1.11E-11 1.11E-11
TH-230 1.99e-17 1.9%E-17
RA-226 3.89E-22 3.89E-22
PB-210 6.08E-25 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor Total
1

U-238

U-238 2.95E-05 2.95E-05
U-234 1.11E-11 1.11E-11
TH-230 1.99E-17 1.99E-17
RA-226 3.89E-22 3.89E-22
PB-210 6.08E-25 6.08E-25

Source: 5

Nuclide Receptor Total
1
U-238
U-238 2.62E-04 2.62E-04
U-234 1.01E-10 1.01E-10
TH-230 1.81E-16 1.81E-16
RA-226 1.44E-21 1.44E-21
PB-210 5.52E~24 5.52E-24

Source: 6

Nuclide Receptor Total
1
U-238
U-238 2.92E-05 2.92E-05
U-234 1.11E-11 1.11E-11
TH-230 1.99E-17 1.99%E-17
RA-226 3.00E-22 3.00E-22
PB-210 6.07E-25 6.07E-25



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:51:48 15 *+*
Title Hematite Office Renovation U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office

Evaluation Time: 1.00000000 years

Page:

Renovation U238.bld

Assessment for Time: 2

—— Time =1.00E+00 yr =
=== Source Information =——m—

Source: 1
Location::
Geometry::
Pathway ::

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

Time to Remove:

Room : 1 x:
Type: Area

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

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: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Area Width[m] :3.00E+00 Direction:

Pathway ::

Type: Length[m] : 3.00E+00

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}
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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 vyears

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: 2.121E-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: 4

Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: y
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:51:48
Hematite Office Renovation U238

Title

Input File :
Evaluation Time:

Source: 5

Location::

Page:

17 *+

C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation U238.bld

1.00000000 years

Room : 1 x: 0.

00 y:

1.50 =z:

Source:

Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 1.941E-01
Time to Remove: 1.000E+04 [day]
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
6
Location:: Room : 1 x: 3.00 y: 1.50 z:
Geometry:: Type: Area
Pathway ::

Contamination::

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

Time to Remove:

Nuclide

1.970E-06 {1/hr]

3.570E-01
2.121E-02

1.000E+04 [day]

Concentration

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

[dpm/m2]
9.992E+01
2.827E-04
1.272E~-09
1.837E-13
1.419E-15

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

1.50

{m]

Direction: x

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



** 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 3.00E-05 2.91E-05 2.94E-05 2.94E-05 2.61E-04 2.91E-05 4.08E-04
Total 3.00E~05 2.91E-05 2.94E-05 2.94E-05 2.61E-04 2.91E-05 4.08E-04



** 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\RESRAD_Family\BUILD\Hematite Office Renovation U238.bld

-Evaluation Time: 1.00000000 vyears

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.44E-06 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Total 1.44E-06 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.77E-07 5.23e-11 2.67E-12 2.5%E-05 1.49E-26 2.64E-06
Total 5.77E-07 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.45E-07 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Total 8.45E-07 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Source: {4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.45E-07 5.23E-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Total 8.45E~-07 5.23e-11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.43E-06 4.75E-10 2.43E-11 2.35E-04 1.35E-25 2.40E-05
Total 1.43E-06 4.75E-10 2.43E-11 2.35E-04 1.35E-25 2.40E-05
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.77E-07 5.23E~11 2.67E-12 2.59E-05 1.49E-26 2.64E-06
Total 5.77E-07 5.23E-11 2.67E-12 2.59E-05 1.49E-26 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1

U-238

U-238 3.00E-05 3.00E-05
U-234 1.01E-10 1.01E-10
TH-230 1.24E-15 1.24E-15
RA-226 2.24E-19 2.24E-19
PB-210 1.30E-21 1.30E-21

Source: 2

Nuclide Receptor Total
1

U-238

U-238 2.91E-05 2.91E-05
U-234 1.01E-10 1.01E-10
TH-230 1.24E-15 1.24E-15
RA-226 1.14E-19 1.14E-19
PB-210 1.29E-21 1.2%E-21

Source: 3

Nuclide Receptor Total
1

U-238

U-238 2.94E-05 2.94E-05
U-234 1.01E-10 1.01E-10
TH-230 1.24E-15 1.24E-15
RA-226 1.48E-19 1.48E-19
PB-210 1.29e-21 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\RESRAD Family\BUILD\Hematite Office Renovation U238.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor Total
1

U-238

U-238 2.94E-05 2.94E-05
U-234 1.01E-10 1.01E-10
TH-230 1.24E-15 1.24E-15
RA-226 1.48E-19 1.4BE-19
PB-210 1.29E-21 1.29E-21

Source: 5

Nuclide Receptor Total

1
U-238
U-238 2.61E-04 2.61E-04
U-234 9.17E-10 9.17E-10
TH-230 1.13E-14 1.13E-14
RA-226 5.39E-19 5.39E-19
PB-210 1.17E-20 1.17E-20

Source: 6

Nuclide Receptor Total
1
U-238
U-238 2.91E-05 2.91E-05
U-234 1.01E-10 1.01E-10
TH-230 1.24E-15 1.24E-15
RA-226 1.14E-19 1.14E-19
PB-210 1.29g-21 1.29E-21



** RESRAD-BUILD Dose Program Qutput, Version 3.3 039/28/05 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]
0.00E+00 1.00E+00

1 4.09E-04 4.08E-04

Receptor Dose/Yr Averaged Over Exposure Duration

{mrem/yr)

Evaluation Time {[yr]
0.00E+00 1.00E+00

1 1.66E-03 1.66E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 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.......cieeeeeceeann. 3
Source Information........ceviiiiivinnennns 4
For time = 0.00E+00 yr

Time Specific Parameters...... ceeeeses 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail......ceveueunsn. 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose SUMMAYY.....ov0.. 17
Dose by Pathway Detail..........c..... 18
Dose by Nuclide Detail................ 19

Full SUMMAIY...eeeeeseorscnnsossnnnssonnses 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36

Title : Hematite Office Renovation TCS99%

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office

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
[m] [m] {m]
1 1 1.000 1.500 1.000

1.000

[m3/day]

3.60E+01

== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
[g/cm3] [cm]
1 1 2.40E+00 O0.00E+00 Concrete
1 2 2.40E+00 O0.0OE+00 Concrete
1 3 2.40E+00 O0.00E+00 Concrete
1 4 2.40E+00 O0.00E+00 Concrete
1 5 2.40E+00 0.00E+00 Concrete
1 6 2.40E+00 O0.00E+00 Concrete

Page: 2 *x

Renovation TC99.bld

FracTime Inhalation Ingestion(Dust)

(m2/hr]

1.12E-04



** 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\RESRAD_ Family\BUILD\Hematite Office Renovation TC99.bld

Building Information ===

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

Height [m] Air Exchanges [m3/hr]
Area [m2]
IR R R REEEEEEEER SRR AR ER SRR ERE R ERS
* *
* *
* <=0Q01: 5.23E+401
H1: 3.700 * Room 1 * Ql0 : 5.23E+01
* LAMBDA: 1.52E+00 *
Area  9.300 * *
* *
Ihhkrhkhrhhkrhkdhhhhhkdhkrkohkhkkdhdokhkkkkhkdhhkkh

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



4**

** RESRAD-BUILD Dose Program Output, Version 3.3 03/28/05 16:55:36 Page:

Title : Hematite Office Renovation TCS9
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

=== Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: 2z
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) ]
TC-99 1.000E+02 6.577E~-07 3.748BE-06 8.523E-08

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00[m]

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

{dprm/m2) [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]

TC-98 1.000E+02 6.577E-07 3.748E-06 8.523E-08



* %

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 5
Title : Hematite Office Renovation TC9S
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

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:
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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

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]:3.00E+00 Direction:

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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

y



* %

** 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\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.970E-06 (1/hr}
Fraction released to air: 3.570E-01
Removable fraction: 2.000E-01
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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:

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} ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

X
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** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page:

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

Evaluation Time: 0.00000000E+00 years

—_— Assessment for Time: 1
_— Time =0.00E+00 yr

sm—==——=Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m):3.00E+00 Direction: z
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 1.000E+02

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
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 1.000E+02



8**

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page:

Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Renovation TC99.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]
TC-99 1.000E+02
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]:3.00E+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 1.000E+02

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 2.000E-01
Time to Remove: 1.000E+04 [day}
Contamination:: Nuclide Concentration
[dpm/m2]

TC-99 1.000E+02



9**

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page:

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

Evaluation Time: 0.00000000E+00 vyears

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+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 [dayl
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\RESRAD Family\BUILD\Hematite Office Renovation TC9%.bld
Evaluation Time: 0.00000000E+00 years

= RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.99E-08 1.80E-08 1.86E-08 1.86E-08 1.55E~07 1.80E-08 2.48E-07
Total 1.99E-08 1.80E-08 1.86E-08 1.86E-08 1.55E-07 1.80E-08 2.48E-07




** RESRAD-BUILD Dose Program Output, Version 3.3 03/28/05 16:55:36 Page:
Hematite Office Renovation TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC98.bld
Evaluation Time:

Title :

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

0.00000000E+00

years

Pathway Detail of Doses

[mrem]
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
1.17E-13 3.16E-15
1.17E-13 3.16E-15
Deposition Immersion
1.07E-12 2.88E-14
1.07E-12 2,.88E-14
Deposition Immersion
1.17E-13 3.16E-15
1.17E-13 3.16E-15

Inhalation
1.83E-09
1.83E~-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.66E-08
1.66E-08

Inhalation
1.83E-09
1.83E-09

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

11 **

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\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC-99
TC-99 1.99E-08 1.99E-08

Source: 2

Nuclide Receptor Total
1
TC-99
TC-99% 1.80E-08 1.80E-08

Source: 3

Nuclide Receptor Total
1
TC-99
TC-99 1.86E-08 1.86E-08

Source: 4

Nuclide Receptor Total
1
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\RESRAD_ Family\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 0.00000000E+00 years

Source: 5

Nuclide Receptor Total
1
TC-9¢%
TC-99 1.55E-07 1.55E-07

Source: 6

Nuclide Receptor Total
1
TC-98
TC-98 1.80E-08 1.8B0E-08



** RESRAD-BUILD Dose Program Output,
Title :
Input File :

Evaluation Time: 1.00000000 vyears

Version 3.3 09/28/05 16:55:36

Hematite Office Renovation TC99
C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

Page:

Assessment for Time: 2
Time =1.00E+00 yr

Source: 1
Location::
Geometry::
Pathway ::

Direct Ingestion Rate:

Room : 1 x:
Type: Area

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide
TC-99
Source: 2
Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

TC-99

Source Information =—m—m——

1.50 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
2.121E-02
1.000E+04 [day]
Concentration
[dpm/m2]
9.992E+01
50 y: 1.50 z: 3.00 [m]

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

1.970E-06
3.570E-01
2.121E-02
1.000E+04

[1/hr]

[day]

Concentration

[dpm/m2]
9.992E+01

14 **

Direction:

Direction:



*+* RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page:

15 * ¥

Direction: y

Direction: y

Direction: x

Title : Hematite Office Renovation TC99
Input File C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC9%9.bld
Evaluation Time: 1.00000000 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
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-0C1
Removable fraction: 2.121E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
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] :3.00E+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
TC-99 9.992E+01
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 {m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00

Pathway ::
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

TC-99

1.970E-06
3.570E-01
1.941E-01
1.000E+04

[1/hx]

[day]

Concentration

[dpm/m2}
9.927E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 038/28/05 16:55:36 Page: 16 **
Title : Hematite Office Renovation TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld

Evaluation Time: 1.00000000 years

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 =z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 2.121E-02
Time to Remove: 1.000E+04 (dayl
Contamination:: Nuclide Concentration
{dpm/m2]

TC-98 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\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 1.00000000 vyears

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.94E-08 1.75E-08 1.81E-08 1.B1E-08 1.50E-07 1.75E-08 2.41E-07
Total 1.94E-08 1.75E-08 1.81E-08 1.81E-08 1.50E-07 1.75E-08 2.41E-07



*+* RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page:
Hematite Office Renovation TC99
C:\Program Files\RESRAD_Family\BUILD\Hematite Office Renovation TC99.bld
1.00000000 years

Title

Input File :
Evaluation Time:

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
3.21E-09
3.21E-09

External
1.32E-09
1.32E-09

Pathway Detail of Doses

[mrem)
Deposition Immersion
1.17E-13 3.16E-15
1.17E-13 3.16E-15
Deposition Immersion
1.17-13 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 2.88E-14
1.07E-12 2.88E-14
Deposition Immersion
1.17E-13 3.16E-15
1.17E-13 3.16E-15

Inhalation
1.83E-09
1.83E-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.83E-09
1.83E-09

Inhalation
1.66E-08
1.66E-08

Inhalation
1.83E-09
1.83E-09

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

18 * J

Ingestion
1.43E-08
1.43E-08

Ingestion
1.43E-08
1.43E-08

Ingestion
1.43E-08
1.43E-08

Ingestion
1.43E-08
1.43E-08

Ingestion
1.30E-07
1.30E-07

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\RESRAD Family\BUILD\Hematite Office Renovation TC9S.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC-99
TC-99 1.94E-08 1.94E-08

Source: 2

Nuclide Receptor Total
1
TC-99
TC-99 1.75E-08 1.75E-08

Source: 3

Nuclide Receptor Total
1
TC-99
TC-99 1.81E~-08 1.81E-08

Source: 4

Nuclide Receptor Total
1
TC-99
TC-99 1.81E-08 1.81E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:55:36 Page: 20 **

Title : Hematite Office Renovation TC93

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Renovation TC99.bld
Evaluation Time: 1.00000000 vyears

Source: 5

Nuclide Receptor Total
1
TC-99
TC-99 1.50E-07 1.50E-07

Source: 6

Nuclide Receptor Total
1
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\RESRAD_ Family\BUILD\Hematite Office Renovation TC99.bld

Full Summary

|11

_ RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

{(mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 2.48E-07 2.41E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 1.01E-06 8.77E-07



** RESRAD-BUILD Dose Program Qutput, 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 _
E —— 3 —
RESRAD-BUILD Input Parameters............ 2
Building Information......ceviieiveennnnn 3
Source Information......... ettt 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source DosSe SUMMALY...ceee-no. 10
Dose by Pathway Detail........c.coeun.. 11
Dose by Nuclide Detail.....ccoveeeunnn. 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary....... ee. 17
Dose by Pathway Detail............. ... 18
Dose by Nuclide Detail......ccvveuu.nn 19

Full Summary......c.ooeeneeeesnnranassan ce. 21



*% RESRAD-BUILD Dose Program QOutput, Version 3.3 09/28/05 16:56:23 Page: 2 *xx
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 : 6
Number of Receptors: 1
Total Time : 6.000000E+01 days
Fraction Inside : 2.670000E-01

Receptor Information

Receptor Room x 3% z FracTime Inhalation Ingestion (Dust)
(m] [m] [m] [m3/day] [m2/hr]
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

=== Receptor-Source Shielding Relationship ==

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

ol S S S e
AU e WN R



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 3 *x
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

==—=———= Building Information =———

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

Height [m] Air Exchanges [m3/hr]
Area [m2]
AhhkrkhkhkArkkhkkhkhkkhkhkkhkhkkhkhkdkhkkhkkhkkhkkkh
* *
* *
* <=Q01: 4.24E+01
Hl: 3.000 * Room 1 * 010 : 4.24E+01
*  LAMBDA: 1.52E+00 *
Area 9.300 * *
* *
%k ok sk de ok ok sk ok ok ko ek ok ke ok ok ke ke ok ek ok ke ke ok ke ke

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




** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:56:23 Page: 4 **
Title Hematite Office Demolition U234
Input File C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

Source Information

Source: 1
Location::
Geometry::
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]

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

Room : 1 x: 0.00[m]

Type: Area

Radon Release Fraction: 0.000E+0Q0

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) }
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00([m]

Geometry:: Length[m] :3.00E+00 Width([m]:3.00E+00
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Type: Area

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 Inhalation Submersion
[dpm/m2} [mrem/dpm]) [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E4+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07

Width[m]:3.00E+00 Direction:

Direction:

Z



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: 5 *x

Title

Hematite Office Demolition U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Cffice Demeclition U234.bld

RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
Source: 3
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

3.871E-03 4.663E-03
6.214E-03 4.698E-06
50 y: 3.00 z: 1.50[m)

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day])

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
{dpm/m2] {mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00Q 2.422E-03
Source: 4
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 Conversion Factor

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
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])

0.000E+00

(Library: FGR 13 Morbidity

Direction:

Ingestion

[dpm/m2] [mrem/dpm]
U-234 1.000E+02 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+0Q0 5.950E~04

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

y



** 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\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 5
Location:: Room : 1 x: 0.00 v: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m]:3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 5.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] {mrem/dpm] [mrem/dpm] [mrem/vyr/
(dpm/m3} ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50([m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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 [dayl
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+0Q0 2.468E-04 1.468E-01 9.155E~07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

X

X



** RESRAD-BUILD Dose Program Output,

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

Evaluation Time: 0.00000000E+00

years

Version 3.3 09/28/05 16:56:23 Page: 7 *x

Assessment for Time: 1

Time =0.00E+00 yr

N

=me—— Source Information =——ma——

Source: 1

Location:: Room :
Geometry:: Type:

Pathway ::

1 x: 1.

Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Source: 2

Location:: Room :
Geometry:: Type:

Pathway ::

Nuclide

U-234

TH-230
RA-226
PB-210

1 x: 1.

Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Nuclide

U-234

TH-230
RA-226
PB-210

50 y: 1.50 z:

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

1.970E-06 [1/hr}
3.570E-01
2.200E-02
1.000E+04 [day]

Concentration
(dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00

50 y: 1.50 =z:
Length[m] : 3.00E+00

1.970E-06 [1/hr]
3.570E-01
2.200E~02
1.000E+04 [day]

Concentration
[dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00

0.00 ([m]

3.00 [m}
Width[m] :3.00E+00 Direction:

Zz



** RESRAD-BUILD Dose Program Output,

Title :

Input File
Evaluation Time:

Source:

Source:

Hematite Office Demolition U234

3
Location:: Room :° 1 x:
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination:: Nuclide
U-234
TH-230
RA-226
PB-210
4
Location:: Room : 1 x: 1.
Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide

U-234

TH-230
RA-226
PB-210

1.50 y:

1.970E-06
3.570E-01
2.200E-02
1.000E+04

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

[1/hr]

[day]

Concentration
[dpm/m2]

1.000E+02
0.000E+00
0.000E+00
0.000E+00

50 y:

0.00 =z:

Version 3.3 09/28/05 16:56:23

1.50 [m]

1.50 [m]

Page:

8

&

C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
0.00000000E+00 years

Direction:

Y

Length[m] :3.00E+00 Width{m]:3.00E+00 Direction: y

1.970E-06
3.570E-01
2.200E-02
1.000E+04

[1/hr]

[day]

Concentration

[dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page: g **

Title : Hematite Office Demolition U234

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

Source: 5

Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: x
Pathway ::

1.970E-06 [1l/hr}
3.570E-01
5.000E-01
1.000E+04 [day]

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

Time to Remove:

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

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

1.970E-06 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

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



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:56:23 Page: 10 **

Title : Hematite Office Demolition U234

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

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 2.58E-05 2.58E-05 2.58E-05 2.58E-05 5.85E-04 2.58E-05 7.14E-04
Total 2.58E~05 2.58E-05 2.58E-05 2.58E-05 5.85E-04 2.58E-05 7.14E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:56:23 Page:
Hematite Office Demolition U234
: C:\Program Files\RESRAD Family\BUILD\Hematite Cffice Demolition U234.bld
0.00000000E+00

Title
Input File

Evaluation Time:

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
6.07E-08
6.07E-08

External
2.18E-08
2.18E-08

External
3.37E-08
3.37E-08

External
3.37E~-08
3.37E-08

External
6.06E-08
6.06E-08

External
2.18E-08
2.18E-08

years

Pathway Detail of Doses

[mrem]
Deposition Immersion
2.71E~12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71e-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
6.17E-11 2.78E-13
6.17E-11 2.78E-13
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14

Inhalation
2.38E-05
2.38E-05

Inhalation
2.38E-05
2.38BE-05

Inhalation
2.38E-05
2.38E-05

Inhalation
2.38E-05
2.38E-05

Inhalation
5.41E-04
5.41E-04

Inhalation
2.38E-05
2.38E-05

Radon
7.92E-23
7.92E-23

Radon
7.92E-23
7.92E-23

Radon
7.92E-23
7.92E-23

Radon
7.92E-23
7.92E-23

Radon
1.80E-21
1.80E-21

Radon
7.92E-23
7.92E-23

11 ¥k

Ingestion
1.93E-06
1.93E-06

Ingestion
1.93E-06
1.93E-06

Ingestion
1.93E-06
1.93E-06

Ingestion
1.93E-06
1.93E-06

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\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 2.58E-05 2.58E-05
TH-230 4.63E-11 4.63E-11
RA-226 1.00E-15 1.00E-15
PB-210 8.78E-19 8.78E-19

Source: 2

Nuclide Receptor Total
1
U-234
U-234 2.58E-05 2.58E-05
TH~230 4.63E-11 4.63E-11
RA-226 5.16E-16 5.16E-16
PB-210 8.75E-19 8.75E-19

Source: 3

Nuclide Receptor Total
1
U-234
U-234 2.58E-05 2.58E-05
TH-230 4.63E-11 4.63E-11
RA-226 6.68E-16 6.6BE-16
PB-210 8.76E-19 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\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 0.00000000E+00 years

Source: (4

Nuclide Receptor Total
1
U-234
U-234 2.58E-05 2.58E-05
TH-230 4.63BE-11 4.63E-11
RA-226 6.68E-16 6.68E-16
PB-210 8.76E-19 8.76E-19

Source: 5

Nuclide Receptor Total
1
U-234
U-234 5.85E-04 5.85E-04
TH-230 1.05E-09 1.05E-09
RA-226 5.02E-15 5.02E-15
PB-210 1.99E-17 1.9%E-17

Source: 6

Nuclide Receptor Total
1
U-234
U-234 2.58E-05 2.58E-05
TH-230 4.63E-11 4.63E-11
RA-226 5.16E-16 5.16E-16
PB-210 8.75E-19 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\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 1.00000000 years

Assessment for Time: 2
Time =1.00E+00 yr

Il
|

Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: 2z
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]
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: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction: z
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]
U-234 9.992E+01
TH-230 8.995E~-04
RA-226 1.948E-07

PB-210 2.003E-08



*% RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page:
Title : Hematite Office Demolition U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

15 % %

Evaluation Time: 1.00000000 vyears
Source: 3
lLocation:: 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: 2.121E-02
Time to Remove: 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: 4
Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]

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

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



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:56:23 16 **
Title : Hematite Office Demolition U234
Input File C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld

Evaluation Time: 1.00000000 vyears

Page:

Source: 5
Location::
Geometry::
Pathway ::

Room : 1 x:
Type: Area

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

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 4.907E-01
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-234 9.817E+401
TH-230 8.837E-04
RA-226 1.914E-07
PB-210 1.968E-08
Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length([m] :3.00E+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: 2.121E-02
Time to Remove: 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



** 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\RESRAD_Family\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
1 2 3 4 5 6
Receptor 1 2.57E-05 2.57E-05 2.57E-05 2.57E-05 5.84E-04 2.57E-05 7.12E-04
Total 2.57E-05 2.57E-05 2.57E-05 2.57E-05 5.84E-04 2.57E-05 7.12E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:56:23 Page:
Hematite Office Demolition U234
C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
1.00000000 years

Title :
Input File :

Evaluation Time:

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
6.06E~08
6.06E-08

External
2.18E-08
2.18E-08

External
3.36E~-08
3.36E-08

External
3.36E-08
3.36E-08

External
5.95E-08
5.95E-08

External
2.18E-08
2.18E-08

Pathway Detail of Doses

[mrem]
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14
Deposition Immersion
6.17E-11 2.78E-13
6.17E-11 2.78E-13
Deposition Immersion
2.71E-12 1.23E-14
2.71E-12 1.23E-14

Inhalation
2.38E-05
2.38E-05

Inhalation
2.38E-05
2.38E-05

Inhalation
2.38E-05
2.38E-05

Inhalation
2.38E-05
2.38E-05

Inhalation
5.41E-04
5.41E-04

Inhalation
2.38E-05
2.38E-05

Radon
1.03E-20
1.03E-20

Radon
1.03E-20
1.03E~-20

Radon
1.03E-20
1.03E-20

Radon
1.03E-20
1.03E-20

Radon
2.34E-19
2.34E-19

Radon
1.03E-20
1.03E-20

18 * %

Ingestion
1.86E-06
1.86E-06

Ingestion
1.86E-06
1.86E-06

Ingestion
1.86E-06
1.86E-06

Ingestion
1.86E-06
1.86E-06

Ingestion
4.23E-05
4.23E~-05

Ingestion
1.86E-06
1.86E-06




** RESRAD-BUILD Dose Program Output, Version 3.3 039/28/05 16:56:23 Page: 19 **

Title : Hematite Office Demolition U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U234.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 2.57E-05 2.57E-05
TH-230 6.09E-10 6.0%9E-10
RA-226 1.30E-13 1.30E-13
PB-210 9.70E-16 9.70E-16

Source: 2

Nuclide Receptor Total
1
U-234
0U-234 2.57E-05 2.57E-05
TH-230 6.08E~-10 6.08E-10
RA-226 6.65E-14 6.65E-14
PB-210 9.67E-16 9.67E-16

Source: 3

Nuclide Receptor Total
1
U-234
U-234 2,57E-05 2.57E-05
TH~-230 6.08E-10 6.08E-10
RA-226 8.64E-14 8.64E-14
PB-210 9.68E-16 9.6BE-16



** RESRAD-BUILD Dose Program Output, Version 3.3 09/2B/05 16:56:23 Page: 20 **

Title : Hematite Office Demolition U234

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

Source: 4

Nuclide Receptor Total
1
U-234
U-234 2.57E-05 2.57E-05
TH-230 6.08E-10 6.08E-10
RA-226 8.64E-14 8.64E-14
PB-210 9.68E-16 9.68E-16

Source: 5

Nuclide Receptor Total
1
U-234
U-234 5.84E-04 5.84E-04
TH-230 1.38E-08 1.38E-08
RA-226 6.37E-13 6.37E-13
PB~-210 2.19E-14 2.19E-14

Source: 6

Nuclide Receptor Total
1
U-234
U-234 2.57E-05 2.57E-05
TH-230 6.08E-10 6.0BE-10
RA-226 6.65E-14 6.65E-14
PB-210 9.67E-16 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

o RESRAD-BUILD Dose ({Time) Tables
—

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 7.14E-04 7.12E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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............. e 3
Source Information...... et siiaee e 4
For time = 0.00E+00 yr

Time Specific ParametersS........coee.. 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail..........c.c... 11
Dose by Nuclide Detail..........c..c... 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary......... . 17
Dose by Pathway Detail..... teesssess.s 18
Dose by Nuclide Detail..... et et 19

Full Summary....c.cseceecoecse- et 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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld

—_—
— RESRAD-BUILD Input Parameters
o

Number of Sources : 6

Number of Receptors: 1
Total Time : 6.000000E+01 days
Fraction Inside : 2.670000E-01

Receptor Information

Receptor Room X Yy z FracTime Inhalation Ingestion (Dust)
[m] [m] [m] [m3/day] [m2/hr)
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

=== Receptor-Source Shielding Relationship ==

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

2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

T = I S =R S
v W



** 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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld

se=—————= Building Information

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

dkhkkkhkkdkhkhkhkhkhkhkhkhdkkkkhkdhhhhkhkhkkhkkk
*

*

*

* <=Q01: 4.24E+01
H1: 3.000 * Room 1 * Q10 : 4.24E+01
*  LAMBDA: 1.52E+00
*
*
*

*
Area  9.300 *
*
*

ok ok ok ok ko gk ok ok ok k ok kR ok ok ok ok ok %k ok %k ok ko ok

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 4 **
Title : Hematite Office Demclition U235
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Demolition U235.bld

======= Source Information

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00[m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

z



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 5 *x
Title : Hematite Office Demolition U235
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld

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:
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) ]
U-235 1.000E+02 1.204E-04 5.541E~-02 4,063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
nC-227 0.000E+0Q0 6.665E-03 3.029E+00 9.734E-04

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]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E~04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04



** 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: 0.00 y: 1.50 z: 1.50[m]

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

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

Removable fraction: 5.000E-01
Time to Remove: 1.000E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.028E+00 9.734E-04

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50[m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4,063E-04

PA-231 0.C00E+Q0 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

X



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 7 *x

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition 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: 1.50 y: 1.50 =z: 0.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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~235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 =z: 3.00 [m}

Geometry:: Type: Area Length{m]:3.00E+00 Width[m]:3.00E+00 Direction:
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-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+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\RESRAD_Family\BUILD\Hematite Office Demolition U235.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:
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 4
Location:: Room : 1 x: 1.50 y: 0.00 z: 1.50 [m]}

Geometry:: Type: Area Length[m] :3.00E+0C0 Width([m]:3.00E+00 Direction:
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 [dayl
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00

Y



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page:
Title : Hematite Office Demolition U235

* %

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

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 5.000E-01
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
{dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00

Direction:

Direction:

X

X



** 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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.00000000E+00 years

E———3
== RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 2.90E-05 2.60E-05 2.69E-05 2.69E-05 5.51E-04 2.60E-05 6.86E-04
Total 2.90E-05 2.60E-05 2.69E-05 2.69E-05 5.51E-04 2.60E-05 6.86E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:58:24

Title :

Input File :
Evaluation Time:

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
4.99E-06
4.99E-06

External
2.00E~-06
2.00E-06

External
2.93E-06
2.93E-06

External
2.93E-06
2.93E-06

External
4.98E-06
4.98E-06

External
2.00E-06
2.00E-06

Hematite Office Demolition U235
C:\Program Files\RESRAD_Family\BUILD\Hematite Office Demolition U235.bld

0.00000000E+00 years

Pathway Detail of Dcses

[mrem]
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
Deposition Immersion
2.23E-10 1.24E-11
2.23E-10 1.24E-11
Deposition Immersion
5.07E~-09 2.82E-10
5.07E~-09 2.82E-10
Deposition Immersion
2.23E-10 1.24g-11
2.23E-10 1.24E-11

Inhalation
2.22E-05
2.22E-05

Inhalation
2.22E-05
2.22E~-05

Inhalation
2.22E-05
2.22E-05

Inhalation
2.22E-05
2.22E-05

Inhalation
5.04E-04
5.04E-04

Inhalation
2.22E-05
2.22E-05

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+C0

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Page:

11 **

Ingestion
1.82E-06
1.82E-06

Ingestion
1.82E-06
1.82E-06

Ingestion
1.82E-06
1.82E-06

Ingestion
1.82E-06
1.82E-06

Ingestion
4.14E-05
4.14E-05

Ingestion
1.82E-06
1.82E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 16:58:24 Page: 12 **

Title : Hematite Office Demolition U235

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

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 2.90E-05 2.90E-05
PA-231 5.29E-10 5.29E-10
AC-227 3.99E-12 3.99E-12

Source: 2

Nuclide Receptor  Total
1
U-235
U-235 2.60E-05 2.60E-05
PA-231 5.28E-10 5.28E-10
AC-227 3.97E-12 3.97E-12

Source: 3

Nuclide Receptor Total
1
U-235
U-235 2.69E-05 2.69E-05
PA-231 5.28E-10 5.28E-10
AC-227 3.97E-12 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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 0.00000000E+00 years

U-235 2.69E-05 2.69E-05
PA-231 5.28E-10 5.28E-10
AC-227 3.97E-12 3.97E-12

Source: 5

Nuclide Receptor Total
1
U-235
U-235 5.51E~04 5.51E-04
PA-231 1.20E-08 1.20E-08
AC-227 8.99E~11 8.99E-11

Source: 6

Nuclide Receptor Total
1
U-235
U-235 2.60E-05 2.60E-05
PA-231 5.28E-10 5.28E-10
AC-227 3.97E-12 3.97E-12



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 14 **

Title : Hematite Office Democlition U235

Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Demolition U235.bld

Evaluation Time: 1.00000000 years

= Assessment for Time: 2
—_ Time =1.00E+00 yr

= Source Information e

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

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1l/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-235 9.992E401
pPA-231 2.112E-03
AC-227 3.322E-05
Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]
Geometry:: Type: Area Length([m] :3.00E+00 Width([m]):3.00E+00 Direction:
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]
U-235 9.992E+01
PA~231 2.112g-03

AC-227 3.322E-05

z

Z



** 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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 vyears

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 [1l/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-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]:3.00E+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]
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\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length([m] :3.00E+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: 4.907E-01
Time to Remove: 1.000E+04 [day]
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: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length{m]:3.00E+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: 2.121E-02
Time to Remove: 1.000E+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 16:58:24 Page: 17 **

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Scource Total
1 2 3 4 5 6
Receptor 1 2.89E-05 2.60E-05 2.69E-05 2.69E-05 5.49E-04 2.60E-05 6.84E-04
Total 2.89E-05 2.60E-05 2.69E-05 2.69E-05 5.49E-04 2.60E-05 6.84E-04



** RESRAD-BUILD Dose Program Qutput,

Title :

Input File :
Evaluation Time:

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
4.98E-06
4,.98E-06

External
2.00E-06
2.00E-06

External
2.93E-06
2.93E-06

External
2.93E-06
2.93E-06

External
4.89E-06
4.89E-06

External
2.00E-06
2.00E-06

years

Pathway Detail of Doses

[mrem]
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
Deposition Immersion
2.23E-10 1.24g-11
2.23E-10 1.24E-11
Deposition Immersion
5.07E-09 2.82E-10
5.07E-09 2.82E~10
Deposition Immersion
2.23E-10 1.24E-11
2.23E-10 1.24g-11

Inhalation
2.22E-05
2.22E-05

Inhalation
2.22E-05
2.22E-05

Inhalation
2.22E-05
2.22E-05

Inhalation
2.22E-05
2.22E-05

Inhalation
5.04E-04
5.04E-04

Inhalation
2.22E-05
2.22E-05

Version 3.3 09/28/05 16:58:24
Hematite Office Demolition U235
C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
1.00000000

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Page:

18 * %

Ingestion
1.76E-06
1.76E-06

Ingestion
1.76E-06
1.76E-06

Ingestion
1.76E-06
1.76E-06

Ingestion
1.76E-06
1.76E-06

Ingestion
4.00E-05
4.00E-05

Ingestion
1.76E-06
1.76E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 19 *x*

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 2.89E-05 2.89E-05
PAa-231 6.91E-09 6.91E-09
AC-227 5.13E-10 5.13E-10

Source: 2

Nuclide Receptor Total
1
U-235
U-235 2.59E-05 2.59E-05
PA-231 6.89E-09 6.89E-09
AC-227 5.10E-10 5.10E-10

Source: 3

Nuclide Receptor Total
1
U-235
U-235 2.69E-05 2.6%E-05
PA-231 6.89E-09 6.89E-09
AC-227 5.11E-10 5.11E-10

Source: 4

Nuclide Receptor Total
1
U-235



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:58:24 Page: 20 **

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Evaluation Time: 1.00000000 years

U-235 2.69E-05 2.69E-05
PA-231 6.89E~09 6.89E-09
AC-227 5.11E-10 5.11E-10

Source: 5

Nuclide Receptor Total
1
U-235
U-235 5.49E~04 5.49E-04
PA-231 1.56E-07 1.56E-07
AC-227 1.16E~08 1.16E-08

Source: 6

Nuclide Receptor Total
1
U-235
U-235 2.59E-05 2.59E-05
PAR-231 6.B9E-09 6.89E-09
AC-227 5.10E-10 5.10E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:58:24 Page: 21 **

Title : Hematite Office Demolition U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U235.bld
Full Summary

—_— RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time ([yr]
0.00E+00 1.00E+00

1 6.86E-04 6.84E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

——
RESRAD-BUILD Table of Contents
E—

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

Building Information........ e bteerenensa 3
Source Information....... ceresaaan ceeeeas 4
For time = 0.00E+00 yr
Time Specific Parameters..........o... 8
Receptor-Source Dose Summary.......... 11
Dose by Pathway Detail....... seesaenan 12
Dose by Nuclide Detail..........cc.o... 13
For time = 1.00E+00 yr
Time Specific Parameters.............. 15
Receptor-Source DoSe SUMMArY..csecaeess 18
Dose by Pathway Detail................ 19
Dose by Nuclide Detail.....cceceueen.n 20

Full SUMMAYY..eeveesvosesnnsnensonasnonas 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

FracTime Inhalation Ingestion(Dust)

[m3/day] [m2/hr]

RESRAD-BUILD Input Parameters
Number of Sources 6
Number of Receptors: 1
Total Time 6.000000E+01 days
Fraction Inside : 2.670000E-01
Receptor Information

Receptor Room X y z
[m] (m] (m]
1 1 1.000 1.500 1.000 1.000

3.60E+01 1.12E-04

== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
[g/cm3] [cm)
1 1 2.40E+00 O0.00E+00 Concrete
1 2 2.40E+00 O0.0OCE+00 Concrete
1 3 2.40E+00 O0.00E+00 Concrete
1 4 2.40E+00 O0.00E+00 Concrete
1 5 2.40E+00 O0.00E+00 Concrete
1 6 2.40E+00 0.00E+00 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\RESRAD_ Family\BUILD\Hematite Office Demolition U238.bld

==———=— Building Information

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

Height [m] Air Exchanges [m3/hr]
Area [m2]
tEE S E R E R AR ER SRR R RRR R RS RRR R XX
* *
* *
* <=Q01: 4.24E+01
H1: 3.000 * Room 1 * Q10 : 4.24E+01
*  LAMBDA: 1.52E+00 *
Area  9.300 * *
* *
de de e de de K dkode de ek de ek ok kK ok ke ke ok ok ok ko ke ke ke ke

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




** RESRAD-BUILD Dose Program QOutput, Version 3.3 09/28/05 16:59:46 Page: 4 *x
Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

==—=====Source Information

Source: 1
Location:: Room : 1 x:
Geometry:: Type: Area
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]

1.50 y: 1.50 z: 0.00([m]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

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

Ingestion Inhalation Submersion
(dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317e-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+0C0C 2.468E-04 1.468E-01 9.155E-07
RR-226 0.000E+Q0 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 2
Location:: Room : 1 x:
Geometry:: Type: Area
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]

1.50 y: 1.50 z: 3.00[m]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05

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

z



** 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\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RR-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

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

Geometry:: Type: Area Length[m] :3.00E+0C0 Width{m]:3.00E+00 Direction: y
Pathway ::

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

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 ([day]

Radon Release Fraction: 0.000E+00

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

Ingestion Inhalation Submersion

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

(dpm/m3) ]

U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07

TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RR-226 0.000E+00 5.950E-04 3.871E-03 4,.663E-03
PB-210 0.000E+00 2.422E-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]:3.00E+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]
Radon Release Fraction: 0.000E+00
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm} [mrem/yr/
(dpm/m3) ]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46

Page:

6

* %k

Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Demolition U238.bld
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E~-07
RA-226 0.000E+C0 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+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] :3.00E+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: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

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

(dpm/m3) ]

U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 7 Ak

Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U23B.bld
Source: 6

Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50{m]

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

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

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 Inhalation Submersion

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

{dpm/m3) )

U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00  2.422E-03 6.214E-03 4.698E-06

X



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46

Title :

Input File

Hematite Office Demolition U238

Evaluation Time:

Source:

Source:

0.00000000E+00 years

: C:\Program Files\RESRAD Family\BUILD\Hematite Office

Page:

0.00 [m]

Width{m] :3.00E+00 Direction:

= Assessment for Time: 1 —_
—_— Time =0.00E+00 yr =
====—= Source Information =—==—=
1
Location:: Room : 1 x: 1.50 y: 1.50 z:
Geometry:: Type: Area Length[m]:3.00E+00
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

2
Location::
Geometry::
Pathway ::

Room :
Type:

1

Nuclide

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

X3 1.
Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Nuclide

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

1.870E-06
3.570E-01
2.200E-02
1.000E+04

[1/hr]

(day]

Concentration
[dpm/m2])

1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

50 vy:

1.970E-06
3.570E-01
2.200E-02
1.000E+04

1.50
Length[m] :3.00E+00

23

[1/hr]

[day]

Concentration

(dpm/m2]
1.000E+02
0.000E+00
0.000E+00
0.000E+00
0.000E+00

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

8

* %

Demolition U238.bld

Direction:

z

F4



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: g *x

Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 0.00000000E+00 vyears

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:
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 0.000E+00
RA-226 0.000E+00
PB-210 0.00CE+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]:3.00E+00 Direction:
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 0.000E+00
RA-226 0.000E+00

PB-210 0.00CE+00



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 16:59:46 Page: 10 **

Title : Hematite Office Demolition U238

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

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2}
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RR-226 0.000E+00
PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E4+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
[dpm/m2]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.00CE+00

PB-210 0.000E+0Q0



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:59:46 Page: 11 *=*

Title : Hematite Office Demolition U238

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

= RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 2.41E-05 2.35E-05 2.37E-05 2.37E-05 5.27E-04 2.35E-05 6.45E-04
Total 2.41E-05 2.35E-05 2.37E-05 2.37E-05 5.27E-04 2.35E-05 6.45E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:59:46 Page:
Hematite Office Demolition U238
C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
0.00000000E+00 years

Title :

Input File :
Evaluation Time:

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
9.61E-07
9.61E-07

External
3.85E-07
3.85E-07

External
5.64E~07
5.64E-07

External
5.64E-07
5.64E-07

External
9.60E-07
9.60E-07

External
3.85E-07
3.85E-07

Pathway Detail of Doses

[mrem]
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
4.30E-11 2.1%E-12
4.30E-11 2.19E-12
Deposition Immersion
9.77E-10 4.99E-11
9.77E-10 4.99E-11
Deposition Immersion
4.30E-11 2.19E-12
4.30E-11 2.19E-12

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
4.84E-04
4.B4E-04

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

Radon
9.20E-30
9.20E-30

Radon
2.09E-28
2.08E-28

Radon
9.20E-30
9.20E-30

12 * *

Ingestion
1.83E-06
1.83E-06

Ingestion
1.83E-06
1.83E-~06

Ingestion
1.83E-06
1.83E-06

Ingestion
1.83E-06
1.83E-06

Ingestion
4.16E-05
4.16E-05

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\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

(mrem]
Source: 1

Nuclide Receptor Total

1
U-238
U-238 2.41E-05 2.41E-05
U-234 6.00E-12 6.00E-12
TH-230 7.18E-18 7.18E-18
RA-226 1.17E-22 1.17E-22
PB-210 8.16E-26 8.16E-26

Source: 2

Nuclide Receptor Total
1

U-238

U-238 2.35E-05 2.35E-05
U-234 5.99E-12 5.99E-12
TH-230 7.18E-18 7.18E-18
RA-226 5.99E-23 5.99E-23
PB-210 8.14E-26 8.14E-26

Source: 3

Nuclide Receptor Total
1

U-238

U-238 2.37E-05 2.37E-05
U-234 6.00E-12 6.00E-12
TH-230 7.18E-18 7.18E-18
RA-226 7.76E-23 7.76E-23
PB-210 8.15E-26 8.15E-26



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 14 *x*

Title : Hematite Office Demolition U238

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

Source: 4

Nuclide Receptor Total
1

U-238

U-238 2.37E-05 2.37E-05
U-234 6.00E-12 6.00E-12
TH-230 7.18E-18 7.18E-18
RA-226 7.76E-23 7.76E-23
PB-210 8.15E-26 8.15E-26

Source: 5

Nuclide Receptor Total
1

U-238

U-238 5.27E-04 5.27E-04
U-234 1.36E-10 1.36E-10
TH-230 1.63E-16 1.63E-16
RA-226 5.84E-22 5.84E-22
PB-210 1.85E-24 1.85E-24

Source: 6

Nuclide Receptor Total
1

U-238

U-238 2.35E-05 2.35E-05
U-234 5.99E-12 5.99%E-12
TH-230 7.18E-18 7.18E-18
RA-226 5.99E-23 5.99E-23
PB-210 8.14E-26 8.14E-26



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page:
: Hematite Office Demolition U238
C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Demolition U238.bld

Title
Input File

Evaluation Time:

Source: 1

Location::
Geometry::

1.00000000 years

= Assessment for Time: 2 —
a— Time =1.00E+00 yr =
=—===—= Source Information =—————

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

Type: Area

Pathway ::

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

Time to Remove:

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

1.970E-06
3.570E-01
2.121E-02
1.000E+04

[1/hr]

[day]

Source:

Concentration

[dpm/m2]
9.992E+01
2.827E-04
1.272E-09
1.837E-13
1.419E-15

X: 1.50 y: 1.50

Contamination:: Nuclide
U-238
U-234
TH-230
RA-226
PB-210

2

Location:: Room : 1

Geometry:: Type: Area

Pathway ::

1.370E-06

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

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

Time to Remove:

3.570E-01
2.121E-02
1.000E+04

[1/hr]

[day]

Contamination::

Nuclide

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

Concentration

[dpm/m2]
9.992E+01
2.827E-04
1.272E-09
1.837E-13
1.419E-15

3.00 [m]

15 **

z



** RESRAD~-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page:

Title : Hematite Office Demolition U238
Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Demolition U238.bld

Evaluation Time:

Source:

Source:

1.00000000

3
Location::
Geometry::
Pathway ::

Room :
Type:

years

1 x: 1.
Area

Direct Ingestion Rate:

Fraction releas
Removable fract
Time to Remove:

Contamination::

4
Location::

Room :

Geometry::
Pathway ::

ed to air:

ion:

Nuclide

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

1 x: 1.
Type: Area

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide

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

50 y:

1.970E-06
3.570E-01
2.121E-02
1.000E+04

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

[1/hr)

[day]

Concentration

[dpm/m2]
9.992E+01
2.827E-04
1.272E-09
1.837E~13
1.418E-15

0.00

zZ:

50 y:

1.50 [m]

1.50 [m]

16 * k

Direction:

Yy

Length[m] :3.00E+00 Width[m]:3.00E+0C Direction: y

1.970E-06 [1/hr]

3.570E-01
2.121E-02

1.000E+04 ([day]

Concentration

[dpm/m2]
9.992E+01
2.827E-04
1.272E-09
1.837E-13
1.419%E-15



** RESRAD-BUILD Dose Program Output,

Title

Input File :

Hematite Office Demolition U238

Evaluation Time:

Source:

Source:

1.00000000 years
5
Location:: Room : 1 x: 0.00 y: 1.50 z:
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 4.307E-01
Time to Remove: 1.000E+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
6
Location:: Room : 1 x: 3.00 y: 1.50 =z:
Geometry:: Type: Area Length[m] :3.00E+00
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination::

Nuclide

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

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

Version 3.3 09/28/05 16:59:46

1.970E-06
3.570E-01
2.121E-02
1.000E+04

[1/hr]

[dayl

Concentration

[dpm/m2]
9.992E+01
2.827E-04
1.272E-09
1.837E-13
1.419E-15

Page:

1.50 [m]

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

17 **

C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld

Direction:

Direction:

X

X



*+ 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\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 vyears

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 2.40E-05 2.34E-05 2.36E~05 2.36E-05 5.25E-04 2.34E-05 6.43E-04
Total 2.40E-05 2.34E-05 2.36E-05 2.36E-05 5.25E-04 2.34E-05 6.43E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46

Title :

Input File :
Evaluation Time:

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
9.61E-07
9.61E-Q7

External
3.85E-07
3.85E-07

External
5.64E-07
5.64E-07

External
5.64E-07
5.64E-07

External
9.42E-07
9.42E-07

External
3.85E-07
3.85E-07

Hematite Office Demclition U238
C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
1.00000000 years

Pathway Detail of Doses

[mrem]
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
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
Deposition Immersion
4.30E-11 2.19E-12
4.30E-11 2.198-12

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
4.84E-04
4.84E-04

Inhalation
2.13e-05
2.13E-05

[y

Radon

.06E-26
.06E-26

Radon

.06E-26
.06E-26

Radon

.06E-26
.06E-26

Radon

.06E-26
.06E-26

Radon

.40E-25
.40E-25

Radon

.06E-26
.06E-26

Page:

19 * %k

Ingestion
1.77E-06
1.77E-06

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

Ingestion
1.77E-06
1.77E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:59:46 Page: 20 **

Title : Hematite Office Demolition U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem)
Source: 1

Nuclide Receptor Total
1

U-238

U-238 2.40E-05 2.40E-05
U-234 7.88E-11 7.88E-11
TH-230 9.33E-16 9.33E-16
RA-226 1.33E-19 1.33E-19
PB-210 7.48E-22 7.48E-22

Source: 2

Nuclide Receptor Total
1

U-238

U-238 2.34E-05 2.34E-05
U-234 7.87E-11 7.87E-11
TH~-230 9.33E-16 9.33E-16
RA-226 6.81E-20 6.81E-20
PB-210 7.45E-22 7.45E-22

Source: 3

Nuclide Receptor Total
1
U-238
U-238 2.36E-05 2.36E-05
U~-234 7.87E-11 7.87E-11
TH-230 9.33E-16 9.33E-16
RA-226 8.85E-20 8.85E-20
PB-210 7.46E-22 7.46E-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\RESRAD Family\BUILD\Hematite Office Demolition U238.bld
Evaluation Time: 1.00000000 vyears

Source: 4

Nuclide Receptor Total

1
U-238
U-238 2.36E-05 2.36E-05
U-234 7.87E-11 7.87E-11
TH-230 9.33E-16 9.33E-16
RA-226 8.85E-20 8.85E-20
PB-210 7.46E-22 7.46E-22

Source: 5

Nuclide Receptor Total
1
U-238
U-238 5.25E-04 5.25E-04
U-234 1.79E-09 1.79E-09
TH-230 2,12E-14 2.12E-14
RA-226 6.52E-19 6.52E-19
PB-210 1.69E-20 1.69E-20

Source: 6

Nuclide Receptor Total
1
U-238
U-238 2.34E-05 2.34E-05
U-234 7.87E-11 7.87E-11
TH-230 9.33E-16 9.33E-16
RA-226 6.81E-20 6.81E-20
PB-210 7.45E-22 7.45E-22



** RESRAD-BUILD Dose Program Qutput, 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]
0.00E+00 1.00E+00

1 6.45E-04 6.43E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluaticn Time [yr]
0.00E+00 1.00E+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 TCS9
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

_— RESRAD-BUILD Table of Contents =
RESRAD-BUILD Input ParametersS.......... . 2
Building Information..........ccvveuunnnn 3
Source Information.......cocviiiinnnnnns 4
For time = 0.00E+00 yr

Time Specific Parameters.......... e 7
Receptor-Source Dose Summary...... see. 10
Dose by Pathway Detail....... D
Dose by Nuclide Detail....... e 12
For time = 1.00E+00 yr
Time Specific Parameters....... PN 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail.........c...c.. 18
Dose by Nuclide Detail................ 19

Full SUMMETY...eeeencreesencansannns R |



** 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 : 6
Number of Receptors: 1
Total Time : 6.000000E+01 days
Fraction Inside : 2.670000E-01
ss=—————  Receptor Information
Receptor Room X y z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] [{m3/day] [m2/hr]
1 1 1.000 1.500 1.000 1.000 3.60E+01 1.12E-04

== Receptor-Source Shielding Relationship ==

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

2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E4+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

R e e
oUW N



** 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\RESRAD_ Family\BUILD\Hematite Office Demolition TC99.bld

s=——===x—= Building Information

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

Height[m] Air Exchanges [m3/hr]
Area [m2]

hhhkhhkhhdhhkhrhkhkhkhhhkhkhkrkhkhrkhkhhhkkhk
*

*

* *

* <=Q01: 4.24E+01
H1:  3.000 * Room 1 * Q10 : 4.24E+01
*  LAMBDA: 1.52E+00
*
*
*

Area 9.300

*
*
*
*

dhkkhkhkkdkkhkhkkkhkhkkkhdhhhkhkhkhhdkddkdi

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



** RESRAD~-BUILD Dose Program Output, Version 3.3 09%/28/05 17:03:39 Page: 4 *x
Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Office Demolition TC99.bld

== Scource Information

Source: 1
Location:: Room : 1 x: 1.50 vy: 1.50 z: 0.00[m]

Geometry:: Type: Area Length{m] :3.00E+00 Width([m]:3.00E+00 Direction:
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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 B8.523E-08

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00[m]

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

Direct Ingestion Rate: 1.870E-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) }
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

4



* %

** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 17:03:33 Page: 5

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

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:
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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08
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]:3.00E+00 Direction:
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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

b4

Yy



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 17:03:39 Page: 6 **

Title : Hematite Office Demolition TCS99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Source: 5
Location:: Room : 1 Xx: 0.00 y: 1.50 z: 1.50[m]
Geometry:: Type: Area Length[m] :3.00E+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: 1.000E+04 ([dayl

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 1.000E+02 6.577E-07 3.748E-06 8.523E-08

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

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

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

TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08



** 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\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 0.00000000E+00 years

= Assessment for Time: 1
= Time =0.00E+00 yr

R Source Information E——

Source: 1

Location:: Room : 1 Xx: 1.50 y: 1.50 z: 0.00 [m]
Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction:
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 1.000E+02

Source: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction:
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 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: g *x

Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.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]
TC-99 1.000E+02

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]:3.00E+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 1.000E+02

Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+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: 1.000E+04 [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: 9 **

Title : Hematite Cffice Demolition TC99
Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: O0.00000000E+00 vyears

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]
Geometry:: Type: Area Length([m] :3.00E+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
{dpm/m2]

TC-99 1.000E+02



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 17:03:33 Page: 10 **

Title : Hematite Office Demolition TC9%

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

L]
— RESRAD-BUILDDose Tables
=

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.36E-08 1.23E-08 1.27E-08 1.27E-08 2.63E-07 1.23E-08 3.26E-07
Total 1.36E-08 1.23E-08 1.27E-08 1.27E-08 2.63E-07 1.23E-08 3.26E-07



** RESRAD~-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 11 **

Title :
Input File :

Evaluation Time:

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: €
Receptor
1
Total

External
2.16E-09
2.16E-08

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

Hematite Office Demolition TC99
C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld
0.00000000E+00 years

Pathway Detail of Doses

[mrem]
Deposition Immersion
9.64E-14 2.60E-15
9.64E-14 2.60E-15
Deposition Immersion
9.64E-14 2.60E-15
9.64E~-14 2.60E-15
Deposition Immersion
9.64E-14 2.60E-15
9.64E-14 2.60E-15
Deposition Immersion
9.64E-14 2.60E-15
9.64E-14 2.60E-15
Deposition Immersion
2.19E-12 5.91E-14
2.19E-12 5.91E-14
Deposition Immersion
9.64E-14 2.60E-15
9.64E-14 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
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
.00E+00
.00E+00

o O

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\RESRAD_ Family\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC~99
TC-9% 1.36E-08 1.36E-08

Source: 2

Nuclide Receptor Total
1
TC~-99
TC-99 1.23E-08 1.23E-08

Source: 3

Nuclide Receptor Total
1
TC-99
TC-99 1.27E-08 1.27E-08

Source: 4

Nuclide Receptor Total
1
TC~98
TC-99 1.27E-08 1.27E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 13 **

Title : Hematite Office Demolition TCS9

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

Source: 5

Nuclide Receptor Total
1
TC-9¢9
TC-99 2.63E-07 2.63E-07

Source: 6

Nuclide Receptor Total
1
TC-59
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\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 vyears

= Assessment for Time: 2 —_—
— Time =1.00E+00 yr =—

=== Source Information =

Source: 1
Location:: Room : 1 «x: 1.50 vy: 1.50 z: 0.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width[m]:3.00E+00 Direction: z
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: 2
Location:: Room : 1 x: 1.50 y: 1.50 z: 3.00 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width(m]:3.00E+00 Direction: z
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



** 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\RESRAD Family\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 [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: 2.121E-02

Time to Remove:

1.000E+04 [day]

Contamination:: Nuclide Concentration
[dpm/m2]
TC-99 9.992E+01
Source: 4
Location:: Room : 1 x: 1.50 y: 0.00 =z: 1.50 [m]

Geometry::
Pathway ::
Direct Ingestion Rate:

Type: Area

Fraction released to air:

Removable fraction:
Time to Remove:

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

1.970E-06 [1/hr]
3.570E-01
2.121E-02
1.000E+04 [day)

Contamination:: Nuclide Concentration
[dpm/m2]
TC-99 9.992E+01
Source: 5
Location:: Room : 1 x: 0.00 y: 1.50 z: 1.50 [m)

Geometry::
Pathway ::

Type: Area

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

Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 4.907E-01
Time to Remove: 1.000E+04 (day]
Contamination:: Nuclide Concentration
[dpm/m2]
TC-99 9.817E+01



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 17:03:39 Page: 16 **

Title : Hematite Office Demolition TCS99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Source: 6
Location:: Room : 1 x: 3.00 y: 1.50 z: 1.50 [m]

Geometry:: Type: Area Length[m] :3.00E+00 Width([m]:3.00E+00 Direction: x
Pathway ::
Direct Ingestion Rate: 1.970E-06 [1/hr]
Fraction released toc air: 3.570E-01
Removable fraction: 2.121E-02
Time to Remove: 1.000E+04 [dayl
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 TCS99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 1.00000000 vyears

—_— RESRAD-BUILDDose Tables
===

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.33E-08 1.20E-08 1.24E-08 1.24E-08 2.54E-07 1.20E-08 3.16E-07
Total 1.33E-08 1.20E-08 1.24E-08 1.24E-08 2.54E-07 1.20E-08 3.16E-07




** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 18 **
Title : Hematite Office Demolition TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld

Evaluation Time: 1.00000000 years

Page:

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.15E-09 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Total 2.15E-09 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.82E-10 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Total 8.82E-10 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Source: 3
Receptor External Deposition Immersicn Inhalation Radon Ingestion
1 1.28E-09 9.64E-14 2.60E-15 1.50E~-09 0.00E+00 9.60E-08
Total 1.28E-09 9.64E-14 2.60E-15 1.50E-09 0.00E+0Q0 9.60E-09
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.28E-09 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Total 1.28E-09 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-08
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.11E-09 2.19e-12 5.91E-14 3.41E-08 0.00E+00 2.18E-07
Total 2.11E-09 2.19E~-12 5.91E-14 3.41E-08 0.00E+00 2.18E-07
Source: 6
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 8.82E-10 9.64E-14 2.60E-15 1.50E-09 0.00E+00 9.60E-09
Total 8.82E~-10 9.64E-14 2.60E-15 1.50E-09 0.00E+00 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\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
TC-99
TC-99 1.33E~08 1.33E-08

Source: 2

Nuclide Receptor Total
1
TC~-99
TC-99 1.20E-08 1.20E-08

Source: 3

Nuclide Receptor Total
1
TC-99
TC-99 1.24E-08 1.24E-08

Source: 4

Nuclide Receptor Total
1
TC-99
TC-99 1.24E-08 1.24E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 17:03:39 Page: 20 **

Title : Hematite Office Demolition TC99

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld
Evaluation Time: 1.00000000 vyears

Source: 5

Nuclide Receptor Total
1
TC-89
TC-99 2.54E-07 2.54E-07

Source: 6

Nuclide Receptor Total
1
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\RESRAD Family\BUILD\Hematite Office Demolition TC99.bld
Full Summary

RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

{mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 3.26E-07 3.16E-07

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 1.9%E-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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

—_— RESRAD-BUILD Table of Contents —
RESRAD-BUILD Input Parameters....... e 2
Building Information......veececeeeoacans 3
Source Information............. Cerieraees 4
For time = 0.00E+00 yr

Time Specific Parameters.............. 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail..... et ie s 11
Dose by Nuclide Detail.......covveuunn 12
For time = 1.00E+00 yr
Time Specific Parameters..... e sees . 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail........c.ecu... 18
Dose by Nuclide Detail............c... 19

Full SUMMALY. ..t uteeensvececsccnsocancans 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

|11

Number of Sources : 6

Number of Receptors: 1

Total Time :  3.650000E+02 days
Fraction Inside : 2.670000E-01

——— Receptor Information e

Receptor Room X Yy z FracTime Inhalation Ingestion{Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 9.100 7.600 1.000 1.000 3.36E+01 1.12E-04

== Receptor-Source Shielding Relationship ===

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+0Q Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete

T
AU e W



** RESRAD~BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 3 *x
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

==——=—=— Building Information

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

*

Area 279.000

Height[m] Air Exchanges [m3/hr]
Area [m2]
*hkkkkhhkkkkhkkhkkkokkokkkkkkkkkkdkkkk
* *
* *
* <=Q01: 1.57E+03
H1l: 3.700 * Room 1 * Q10 : 1.57E+03
* LAMBDA: 1.52E+00 *
*
*

*

sk % sk kK ok gk e de e g ok W ok ok ok ok ko gk ok ok ok ok

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 4 *x
Title : Hematite Building 110 Occupancy U234
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

== 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[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: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

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

Ingestion Inhalation Submersion

(dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07

TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+0C 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06

Source: 2
Location:: Room : 1 x: 9.10 y: 7.60 =z: 3.70[m]

Geometry:: Type: Area Length[m] :1.83E+01 Width[m]}:1.52E+401 Direction: z
Pathway ::

Direct Ingestion Rate: 1.372E-07 (1/hr]

Fraction released to air: 3.570E-01

Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

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

Ingestion Inhalation Submersion

[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07

TH~-230 0.000E+00 2.46BE-04 1.468E-01 9.155E-07



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38
Hematite Building 110 Occupancy U234

Title :

Input File :

Page: 5 **

C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld

RA-226 0.000E+00 5.950E~04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
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:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-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:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.370E-07 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
{dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
{dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4,014E-07
TH-230 0.000E+00 2.468E-04 1.468E~01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38
Title : Hematite Building 110 Occupancy U234

Page: 6 *x*

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 5
Location:: Room : 1 x: 0.00 y: 7.60 z: 1.80{m]
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: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80[m]
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: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-234 1.000E+02 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E~-03 4.698BE-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 7 okx

Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

= Assessment for Time: 1
= Time =0.00E+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(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: 1.000E+04 [day]
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: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length[m] :1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:38:38
Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Page: B *¥

Source: 3
Location::
Geometry::
Pathway ::

Room : 1 x:
Type: Area

9.10 y: 15.20 z:
Length[m] :1.83E+01

1.80 [m]
Width([m]:3.70E+00 Direction: y

Direct Ingestion Rate: 1.370E-07 [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-234 1.000E+02
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-234 1.000E+02
TH-230 0.000E+400
RA-226 0.000E+00
PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: g *x

Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U0234.bld
Evaluation Time: O0.00000000E+00 vyears

Source: 5
Location:: Room : 1 x: 0.00 y: 7.60 z: 1.80 [m]

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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2)
U-234 1.000E+02
TH-230 0.000E+00
RA-226 0.00QE+00
PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80 [m]

Gecmetry:: 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: 1.000E+04 [day]
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



** 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.39E-04 1.38E-04 3.35E-05 3.35E-05 2.78E-05 2.78E-05 4.00E-04
Total 1.39E-04 1.38E-04 3.35E-05 3.35E-05 2,78E-05 2.78E~05 4.00E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38

Title :

Input File :
Evaluation Time:

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
9.24E-07
9.24E-07

External
4.21E-07
4.21E-07

External
2.72E-08
2.72E-08

External
2.72E~08
2.72E-08

External
1.57E-08
1.57E-08

External
1.52E-08
1.52E-08

Hematite Building 110 Occupancy U234
C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U234.bld
0.00000000E+00 vyears

Pathway Detail of Doses

[mrem]
Deposition Immersion
3.35E-11 6.24E~-14
3.35E-11 6.24E-14
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
1.13E-04
1.13E~-04

Inhalation
1.13E-04
1.13E-04

Inhalation
2.75E-05
2.75E-05

Inhalation
2.75E-05
2.75E-05

Inhalation
2.28E-05
2.28E-05

Inhalation
2.28E-05
2.28E-05

Radon
1.53E-20
1.53E-20

Radon
1.53E-20
1.53E-20

Radon
3.72E-21
3.72E-21

Radon
3.72E-21
3.72E-21

Radon
3.09E-21
3.09E-21

Radon
3.09E-21
3.09E-21

Page:

11 * *

Ingestion
2.47E-05
2.47E-05

Ingestion
2.48E-05
2.48E-05

Ingestion
6.00E-06
6.00E-06

Ingestion
6.00E-06
6.00E-06

Ingestion
4.99E-06
4.99E-06

Ingestion
4.99E-06
4.99E-06




*+ RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:38:38 Page: 12 *x

Title : Hematite Building 110 Occupancy U234

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 1.39%9E-04 1.39E-04
TH~230 1.48E-09 1.48E-09
RA-226 7.16E-13 7.16E-13
PB-210 2.40E-15 2.40E-15

Source: 2

Nuclide Receptor Total
1
U-234
U-234 1.38E-04 1.38E-04
TH~-230 1.47E-09 1.47E-09
RA-226 4.43E-13 4.43E-13
PB-210 2.40E-15 2.40E-15

Source: 3

Nuclide Receptor Total
1
U-234
U-234 3.35E-05 3.35E-05
TH-230 3.58E-10 3.58E-10
RA-226 5.69E-14 5.69E-14
PB-210 5.80E-16 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor Total
1
U-234
U-234 3.35E-05 3.35E-05
TH-230 3.58E-10 3.58E-10
RA-226 5.69E-14 5.69E-14
PB-210 5.80E-16 5.80E-16

Source: 5

Nuclide Receptor Total
1
U-234
U-234 2.78E~-05 2.7BE-05
TH-230 2.97E-10 2.97E-10
RA-226 4.10E-14 4.10E-14
PB-210 4.82E-16 4.82E-16

Source: 6

Nuclide Receptor Total
1
U~-234
U-234 2.78E-05 2.78E-05
TH-230 2.97E-10 2.97E-10
RA-226 4.06E-14 4.06E-14
PB-210 4.82E-16 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\RESRAD Family\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: 9.10 y: 7.60 z: 0.00 ([m}

Geometry:: Type: Area Length[m] :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: 2.121E-02
Time to Remove: 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: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length{m] :1.83E+01 Width([m]:1.52E+01 Direction: 2z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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-234 9.992E+401
TH-230 8.995E~04
RA-226 1.948E-07

PB-210 2.003E-09



** RESRAD-BUILD Dose Program OQutput, Version 3.3 09/28/05 16:38:38
Title Hematite Building 110 Occupancy U234

Input File C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Page: 15 *~*

Source: 3
Location::
Geometry::
Pathway ::

Room : 1 x:
Type: Area

9.10 y: 15.20 =z: 1.80 [m]

Length[m]:1.83E+01 Width([m]:3.70E+00 Direction: y

Direct Ingestion Rate: 1.370E-07 [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-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: 9.10 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: 2.121E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-234 9.992E401
TH-230 8.995E-04
RA-226 1.948E-07
PB-210 2.003E-09



** RESRAD-BUILD Dose Program Output,
Title : Hematite Building 110 Occupancy U234

Input File C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Version 3.3 09/28/05 16:38:38 Page: 16 **

Source: 5
Location::
Geometry::
Pathway ::

Room : 1 x:
Type: Area

0.00 y: 7.60 z: 1.80 [m]

Length[m] :1.52E+01 Width([m]:3.70E+00 Direction: x

Direct Ingestion Rate: 1.370E-07 [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-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: 18.30 y: 7.60 z: 1.80 [m]
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: 2.121E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2])
U-234 9.992+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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

—_— RESRAD-BUILDDose Tables =

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.38E-04 1.38E-04 3.33E-05 3.33E-05 2.77E-05 2.77E-05 3.97E-04
Total 1.38E-04 1.38E-04 3.33E-05 3.33E-05 2.77E-05 2.77E-05 3.97E-04



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

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
9.23E-07
9.23E-07

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

Pathway Detail of Doses

{mrem]
Deposition Immersion
3.35E-11 6.24E-14
3.35E-11 6.24E-14
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
1.13E-04
1.13E-04

Inhalation
1.13E-04
1.13E-04

Inhalation
2.75E-05
2.75E-05

Inhalation
2.75E-05
2.75E-05

Inhalation
2.28E-05
2.2BE-05

Inhalation
2.28E-05
2.28E-05

Version 3.3 09/28/05 16:38:38
Hematite Building 110 Occupancy U234
: C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
1.00000000 years

Radon
1.07E-19
1.07E-19

Radon
1.07E-19
1.07E-19

Radon
2.60E-20
2.60E-20

Radon
2.60E-20
2.60E-20

Radon
2.16E-20
2.16E-20

Radon
2.16E-20
2.16E-20

Page:

18 %

Ingestion
2.38E-05
2.38E-05

Ingestion
2.3BE-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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-234
U-234 1.38E-04 1.38E-04
TH-230 4.41E-09 4.41E-09
RA-226 5.00E-12 5.00E-12
PB-210 3.47E-14 3.47E-14

Source: 2

Nuclide Receptor Total
1
U-234
U-234 1.38E-04 1.38E-04
TH-230 4.40E-09 4.40E-09
RA-226 3.08E-12 3.08E-12
PB-210 3.47E-14 3.47E-14

Source: 3

Nuclide Receptor Total
1
U-234
U-234 3.33E-05 3.33E-05
TH-230 1.07E-09 1.07E-09
RA-226 3.94E-13 3.94E-13
PB-210 8.39E-15 §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\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U234.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor Total
1
U-234
U-234 3.33E-05 3.33E-05
TH-230 1.07E-09 1.07E-09
RA-226 3.94E-13 3.94E-13
PB-210 8.39E-15 8.39E-15

Source: 5

Nuclide Receptor Total
1
U-234
U-234 2.77E-05 2.77E-05
TH-230 8.87E-10 8.87E-10
RA-226 2.84E~13 2.84E-13
PB-210 6.96E-15 6.96E-15

Source: 6

Nuclide Receptor Total
1
U-234
U-234 2.77E-05 2.77E-05
TH-230 8.87E-10 8.B7E-10
RA-226 2.81E-13 2.81E-13
PB-210 6.96E-15 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

|11

= RESRAD-BUILD Dose (Time} Tables

Receptor Dose Received for the Exposure Duration

{mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 4.00E-04 3.97E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 4.00E-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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

=_— RESRAD-BUILD Table of Contents =
RESRAD-BUILD Input Parameters..... ceeenen 2
Building Information.........cocivuueennn. 3
Source Information......c..cveiiiiiennnnns 4
For time = 0.00E+00 yr
Time Specific Parameters......... e 7
Receptor-Source Dose Summary..... ceees 10
Dose by Pathway Detail................ 11
Dose by Nuclide Detail........ccinu.n. 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail......... seeaen . 18
Dose by Nuclide Detail....... A 19

Full SUMMary....eoeeeeecnneesnsasnnnanans 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy 0235.bld

—_— —
o RESRAD-BUILD Input Parameters =
Number of Sources : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01
P Receptor Information ———
Receptor Room X y z FracTime Inhalation Ingestion {Dust)
(m] [m] [m] [m3/day] [m2/hr]
1 1 9.100 7.600 1.000 1.000 3.36E+01 1.12E-04

== Receptor-Source Shielding Relationship ===

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

2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

N e
AUt E W R



** 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

=== Building Information

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

ek ke k vk kR ke ok ke ke K e de de de ke e ke ke ek vk e e e W e ke
*

*
<=Q01: 1.57E+03
Room 1 * Q10 : 1.57E+03
LAMBDA: 1.52E+00

Hl: 3.700

Area 279.000

*
*
*
*
* *
* *
* *
* *

ode ok ek ke k k ok K gk ok ok ok ok ok ok ke ok %k ok sk e ok ek

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



* %

** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57
Title : Hematite Building 110 Occupancy U235
Input File C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

Page: 4

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[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: 1.000E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04
PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04
Source: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70[m]}
Geometry:: Type: Area Length[m] :1.83E+01 Width(m]:1.52E+01 Direction: z
Pathway ::

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

Time to Remove:

Contamination::
Nuclide Concentration

1.372E-07 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

{dpm/m2} [mrem/dpm]
U-235 1.000E+02 1.204E-04
PA-231 0.000E+0QC 4.775E-03
AC-227 0.000E+00 6.665E-03

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



** 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.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: 1.000E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04

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: 1.000E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04

PA-231 0.000E+00 4.775E-03 5.766E-01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:40:57 * %
Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

Page: 6

Source: 5

Location:: Room : 1 x: 0.00 y: 7.60 z: 1.80[m]
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: 1.000E+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) ]
U-235 1.000E+02 1.204E-04 5.541E-02 4.063E-04
PA-231 0.000E+00 4.775E-03 5.766E~01 9.049E-05
AC-227 0.000E+00 6.665E-03 3.029E+00 9.734E-04
Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80[m]
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: 1.000E+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

[dpm/m2]
U-235 1.000E+02
Pa-231 0.000E+00
AC-227 0.000E+00

Ingestion
[mrem/dpm]

1.204E-04
4.775E-03
6.665E-03

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 7o

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

= Assessment for Time: 1
=== Time =0.00E+00 yr

] Source Information —m———

Source: 1
Location:: Room : 1 x: 9.10 y: 7.60 z: 0.00 [m]

Geometry:: Type: Area Length[m] :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: 1.000E+04 [dayl]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00C
AC-227 0.000E+00

Source: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length[m] :1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: g **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

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 [1l/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-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:40:57 Page: 9 *x

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD_Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: O0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.00 vy: 7.60 =z: 1.80 [m]

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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00
AC-227 0.000E+00

Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80 [m]

Geometry:: Type: Area Lengthm]}: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: 1.000E+04 {[day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-235 1.000E+02
PA-231 0.000E+00

AC-227 0.000E+0C0



** RESRAD-BUILD Dose Program Output, Version 3.3 03/28/05 16:40:57 Page: 10 **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

{mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 2.32E-04 1.88E~-04 3.74E-05 3.74E-05 3.01E-05 3.00E-05 5.55E-04
Total 2.32E~-04 1.88E-04 3.74E-05 3.74E-05 3.01E-05 3.00E-05 5.55E-04



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

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-04
1.04E-04

External
5.8%E-05
5.89E-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

Pathway Detail of Doses

[mrem]
Deposition Immersion
3.75E-09 6.32E-11
3.75E-08 6.32E-11
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
1.06E-04
1.06E-04

Inhalation
1.06E-04
1.06E-04

Inhalation
2.56E-05
2.56E-05

Inhalation
2.56E-05
2.56E-05

Inhalation
2.13E-05
2.13E-05

Inhalation
2.13E-05
2.13E-05

Version 3.3 09/28/05 16:40:57
Hematite Building 110 Occupancy U235
: C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
0.00000000E+00 years

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+0C0

Radon
0.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Radon
C.00E+00
0.00E+00

Radon
0.00E+00
0.00E+00

Page:

11 * K

Ingestion
2.34E-05
2.34E-05

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 Qutput, Version 3.3 09/28/05 16:40:57 Page: 12 **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 2.32E-04 2.32E-04
PA-231 2.16E-08 2.16E-08
AC-227 8.06E-10 8.06E-10

Source: 2

Nuclide Receptor Total
1
U-235
U-235 1.88E-04 1.88E-04
PA-231 2.15E-08 2.15E-08
AC-227 7.95E-10 7.95E-10

Source: 3

Nuclide Receptor Total
1
U-235
U-235 3.74E-05 3.74E-05
PA-231 5.19E-09 5.1%E-09
AC-227 1.91E-10 1.91E-10

Source: 4

Nuclide Receptor Total
1
U-235



** 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 0.00000000E+00 years

U-235 3.74E-05 3.74E-05
PA-231 5.18E-09 5.19E-09
AC-227 1.91E-10 1.891E-10

Source: 5

Nuclide Receptor Total
1
U-235
U-235 3.01E-05 3.01E-05
PA-231 4.31E-09 4.31E-09
AC-227 1.58E-10 1.58E-10

Source: 6

Nuclide Receptor Total
1
U-235
U-235 3.00E-05 3.00E-05
PA-231 4.31E-09 4.31E-09
AC-227 1.58E-10 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\RESRAD Family\BUILD\Hematite Building 110 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: 9.10 y: 7.60 z: 0.00 [m]

Geometry:: Type: Area Length[m]: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: 2.121E-02
Time to Remove: 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: 2
Location:: Room : 1 «x: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length[m]:1.83E+01 Width([m]:1.52E+01 Direction: z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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-235 9.992E+01
PA~-231 2.112E-03

AC-227 3.322E-05



** RESRAD-BUILD Dose Program Output, Version 3.3 08/28/05 16:40:57 Page: 15 **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 vyears

Source: 3
Location:: Room : 1 x: 9.10 y: 15.20 =z: 1.80 [m]

Geometry:: Type: Area Lengthim] :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: 2.121E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
{dpm/m2]
U-235 9.992g+01
PA-231 2.112E-03
AC-227 3.322E-05

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: 2.121E-02
Time to Remove: 1.000E+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 16:40:57 Page: 16 **

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 vyears

Source: 5 .
Location:: Room : 1 X: 0.00 y: 7.60 z: 1.80 [m]

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: 2.121E-02
Time to Remove: 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: 18.30 y: 7.60 z: 1.80 [m]

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: 2.121E-02
Time to Remove: 1.000E+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 16:40:57 Page: 17 *=*

Title : Hematite Building 110 Occupancy U235

Input File : C:\Program Files\RESRAD Family\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 Source Source Total
1 2 3 4 5 6
Receptor 1 2.32E-04 1.87E~-04 3.72E-05 3.72E-05 2.99E-05 2.98E-05 5.53E-04
Total 2.32E-04 1.87E~-04 3.72E-05 3.72E-05 2.99E-05 2.98E-05 5.53E-04



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:40:57 18 **
Title : Hematite Building 110 Occupancy U235
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld

Evaluation Time: 1.00000000 years

Page:

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.03E-04 3.75E-09 6.32E-11 1.06E-04 0.00E+00 2.25E-05
Total 1.03E-04 3.75E-09 6.32E-11 1.06E-04 0.00E+00 2.25E-05
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.8BE-05 3.75E-09 6.32E-11 1.06E-04 0.00E+00 2.26E-05
Total 5.88E-05 3.75E-09 6.32E-11 1.06E-04 0.00E+Q0 2.26E-05
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 6.11E-06 9.11E-10 1.53E-11 2.56E-05 0.00E+00 5.47E-06
Total 6.11E-06 9.11E-10 1.53E-11 2.56E-05 0.00E+00 5.47E-06
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 6.11E-06 9.11E-10 1.53E-11 2.56E-05 0.00E+00 5.47E-06
Total 6.11E-06 9.11E-10 1.53E-11 2.56E-05 0.00E+00 5.47E-06
Source: 5
Receptor External Deposition Immersion Inhalatiocon Radon Ingestion
1 4.08E-~06 7.57E-10 1.27e-11 2.13E-05 0.00E+00 4.54E-06
Total 4.08E-06 7.57E-10 1.27e-11 2.13E-05 0.00E+00 4.54E-06
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 4.01E~06 7.57E-10 1.27e-11 2.13E-05 0.00E+00 4.54E-06
Total 4.01E-06 7.57E-10 1.27e-11 2.13E-05 0.00E+00 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 vyears

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-235
U-235 2.31E-04 2.31E-04
PA-231 6.3%9E-08 6.39E-08
AC-227 5.56E-09 5.56E-09

Source: 2

Nuclide Receptor Total
1
U-235
U-235 1.87E-04 1.87E-04
PA-231 6.35E-08 6.35E-08
AC-227 5.49E-09 5.49E-09

Source: 3

Nuclide Receptor Total
1
U-235
U-235 3.72E-05 3.72E-05
PA-231 1.53E-08 1.53E-08
AC-221 1.32E-09 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U235.bld
Evaluation Time: 1.00000000 years

U-235 3.72E-05 3.72E-05
PA-231 1.53E-08 1.53E-08
AC-227 1.32E-09 1.32E-09

Source: 5

Nuclide Receptor Total
1
U-235
U-235 2.99E-05 2.99E-05
PA-231 1.27E-08 1.27E-08
AC-227 1.09E-09 1.09E-09

Source: 6

Nuclide Receptor Total
1
U-235
U-235 2.98E-05 2.9BE-05
PA-231 1.27E-08 1.27E-08
AC-227 1.098-09 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\RESRAD Family\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]
0.00E+00 1.00E+00

1 5.55E-04 5.53E-04

Receptor Dose/Yr Averaged Over Exposure Duration

{(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00

1 5.56E-04 5.53E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 039/28/05 16:42:43 Page: 1 **
Title : Hematite Building 110 Occupancy U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld

—_— RESRAD-BUILD Table of Contents =
RESRAD-BUILD Input Parameters........ vees 2
Building Information.......eeviiuinennnnns 3
Source Information......ciiiiiieniiennnn. 4
For time = 0.00E+00 yr

Time Specific Parameters.............. 8

Receptor-Source Dose Summary.......... 11
Dose by Pathway Detail.........ecvee.. 12

Dose by Nuclide Detail........ eeeesess 13
For time = 1.00E+00 yr

Time Specific Parameters.............. 15

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

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

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

Full SUMmMary..eeeeceencesconscsnscnsonens 22



* %k

** 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 : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01

=———=—=— Receptor Information

Receptor Room X y z FracTime Inhalation Ingestion(Dust)
[m] (m] [m] [m3/day] [m2/hr]
1 1 9.100 7.600 1.000 1.000 3.36E+01 1.12E-04

=== Receptor-Source Shielding Relationship ==

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

2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete

[ W
U W N



** 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\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld

=—==——=Building Information =———=——

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

Height [m] Air Exchanges [m3/hr]
Area [m2]

hhkhkdkhkkhkdkhkhkhkdhkhhhkhhhhdhhddkhdhdhkdhdikh
*
*
<=Q01: 1.57E+03
Q10 : 1.57E+03
LAMBDA: 1.52E+00

*
*
*
H1: 3.700 * Room 1
*
Area 279.000 *
*
*

*
*
*
*
*

Fed e gk F Kok gk Kk ok ok g ok gk dk % %k %k e K ke ok e ke %k

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



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:42:43
Title : Hematite Building 110 Occupancy U238
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld

Page: 4 *x

—_———— Source Information —_——

Source: 1
Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate: 1.370E-07 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Remove: 1.000E+04 [day]

9.10 y: 7.60 z:
Length[m]:1.83E+01

0.00[m]

Width[m]:1.52E+01 Direction: z

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
(dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) }
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
Source: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70[m]
Geometry:: Type: Area Length{m}:1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::

Direct Ingestion Rate: 1.372E-07 [1/hr]}
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02

Time to Remove: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2] [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:42:43 Page: 5 xx

Title Hematite Building 110 Occupancy U238
Input File C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH~-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.00CE+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06
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:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

1.370E-07 [1/hr]
3.570E-01
2.200E-02
1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[dpm/m2] [mrem/dpm]}
U-238 1.000E+02  1.210E-04
U-234 0.000E+00 1.275E-04
TH-230 0.000E+00 2.468E-04
RA-226 0.000E+00 5.950E-04
PB-210 0.000E+00 2.422E-03
Source: {4
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

Inhalatien 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
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]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion

[dpm/m2] (mrem/dpm]

Submersion
[mrem/yr/
{dpm/m3}) ]

Inhalation
[mrem/dpm]



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page:

Title : Hematite Building 110 Occupancy U238

6**

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00C 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+00 5.3850E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.69BE-06
Source: 5
Location:: Room : 1 x: 0.00 y: 7.60 z: 1.80([m]
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: 1.000E+04 [day]

Radon Release Fraction: 0.000E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

{dpm/m2] [mrem/dpm) [mrem/dpm] [mrem/yr/

{(dpm/m3) ]

U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH~230 0.000E+00 2.468E-04 1.468E-01 8.155E-07
RA-226 0.000E+00 5.950E-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E-03 6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page:
Title : Hematite Building 110 Occupancy U238

7**

Input File :

C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld

Source: 6
Location::
Geometry::
Pathway ::

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

Time to Remove:

Type: Area

Radon Release Fraction:

Contamination::
Nuclide Concentration

Room : 1 x: 18.

30 y: 7.60 z:
Length[m] :1.52E+401

1.80[m]

Width[m] :3.70E+00 Direction:
1.370E-07 [1/hr]

3.570E-01

2.200E-02

1.000E+04 [day]

0.000E+00

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[dpm/m2} [mrem/dpm] [mrem/dpm] [mrem/yr/
(dpm/m3) ]
U-238 1.000E+02 1.210E-04 5.317E-02 7.191E-05
U-234 0.000E+00 1.275E-04 5.946E-02 4.014E-07
TH-230 0.000E+00 2.468E-04 1.468E-01 9.155E-07
RA-226 0.000E+QQ 5.950E~-04 3.871E-03 4.663E-03
PB-210 0.000E+00 2.422E~03 6.214E-03 4.698E-06



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:42:43 Page: g **

Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

= Assessment for Time: 1 —_—
_ Time =0.00E+00 yr _—

L — ] 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([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: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA~226 0.000E+00
PB-210 0.000E+00

Source: 2
Location:: Room : 1 X: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length[m] :1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43 Page: g *=

Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRAD_Family\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 [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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
{dpm/m2]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 4
Location:: Room : 1 x: 95.10 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 [1l/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+0Q0
TH-230 0.000E+00
RA-226 0.C00E+00

PB-210 0.000E+00



*% RESRAD-BUILD Dose Program OQutput, Version 3.3 09/28/05 16:42:43 Page: 10 **

Title : Hematite Building 110 Occupancy U238

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 0.00 y: 7.60 z: 1.80 [m]

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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2 ]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 2z: 1.80 [m]

Geometry:: Type: Area Length[m]:1.52E+01 Width{m]:3.70E4+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: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-238 1.000E+02
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 0.000E+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\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 vyears

————
= RESRAD-BUILDDose Tables
=_==

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
1 2 3 4 5 6
Receptor 1 1.45E-04 1.36E-04 3.15E-05 3.15E-05 2.59E-05 2.59E-05 3.95E-04
Total 1.45E-04 1.36E-04 3.15E-05 3.15E-05 2.59E~-05 2.59E-05 3.95E-04



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:42:43

Title
Input File

Evaluation Time:

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
1.99%E-05
1.99E-05

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

Hematite Building 110 Occupancy U238
C:\Program Files\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld
0.00000000E+00 vyears

Pathway Detail of Doses

[mrem]
Deposition Immersion
7.20E-10 1.12-11
7.20E-10 1.12e-11
Deposition Immersion
7.20E-10 1.12e-11
7.20E-10 1.12g-11
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
1.01E-04
1.01E-04

Inhalation
1.01E-04
1.01E-04

Inhalation
2.46E-05
2.46E-05

Inhalation -

2.46E-05
2.46E-05

Inhalation
2.04E-05
2.04E-05

Inhalation
2.04E-05
2.04E-05

Radon
1.08E-26
1.08E-26

Radon
1.08E-26
1.08E-26

Radon
2.63E-27
2.63E-27

Radon
2.63E-27
2.63E-27

Radon
2.18E-27
2.18E-27

Radon
2.18E-27
2.18E=-27

Page:

12 * *

Ingestion
2.35E-05
2.35E-05

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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1
U-238
U-238 1.45E-04 1.45E-04
U-234 1.96E-10 1.96E-10
TH-230 1.39E-15 1.39E-15
RA-226 5.06E-19 5.06E-19
PB-210 1.36E-21 1.36E-21

Source: 2

Nuclide Receptor Total
1

U-238

U-238 1.36E-04 1.36E-04
U-234 1.95E-10 1.95E-10
TH-230 1.39E~15 1.39E-15
RA-226 3.13E-19 3.13E-19
PB-210 1.36E-21 1.36E-21

Source: 3

Nuclide Receptor Total
1

U-238

U-238 3.15E-05 3.15E-05
U-234 4.738-11 4.73e-11
TH-230 3.37E-16 3.37E-16
RA-226 4.02E-20 4.02E-20
PB-210 3.28BE-22 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy 0238.bld
Evaluation Time: 0.00000000E+00 years

Source: 4

Nuclide Receptor Total
1

U-238

U-238 3.15E-05 3.15E-05
U-234 4.73E-11 4.73E-11
TH-230 3.37E-16 3.37E-16
RA-226 4.02E-20 4.02E-20
PB-210 3.28E-22 3.28E-22

Source: 5

Nuclide Receptor Total
1

U-238

U-238 2.59E~-05 2.59E-05
U-234 3.93E~-11 3.93E-11
TH-230 2.80E-16 2.80E-16
RA-226 2.90E-20 2.90E-20
PB-210 2.72E-22 2.72E-22

Source: 6

Nuclide Receptor Total
1
U-238
U-238 2.58E-05 2.59E-05
U-234 3.93E-11 3.93E-11
TH~230 2.80E-16 2.80E-16
RA-226 2.87E-20 2.87E-20
PB-210 2.72E-22 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\RESRAD_Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 vyears

—_— Assessment for Time: 2
= Time =1.00E+00 yr

L ] Source Information o

Source: 1
Location:: Room : 1 x: 9.10 y: 7.60 z: 0.00 {[m]

Geometry:: Type: Area Length([m] :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: 2.121E-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: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70 [m]

Geometry:: Type: Area Length(m] :1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::
Direct Ingestion Rate: 1.372E-07 [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.B27E-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\RESRAD_Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years
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: 2.121E-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: 4
Location:: Room : 1 x: 9.10 y: 0.00 =z: 1.80 [m]

Geometry::
Pathway ::

Type: Area Length[m] :1.83E+01 Width[m]:3.70E+00 Direction: y

Direct Ingestion Rate: 1.370E-07 {1/hx)
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



** 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Source: 5
Location:: Room : 1 Xx: 0.00 y: 7.60 z: 1.80 [m]

Geometry:: Type: Area Lengthi{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: 2.121E-02
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[dpm/m2]
U-238 9.992E+401
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: 18.30 y: 7.60 z: 1.80 [m]

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: 2.121E-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



*+ 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\RESRAD Family\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 Source Source Total
1 2 3 4 5 6
Receptor 1 1.44E-04 1.35E-04 3.12E-05 3.12E-05 2.58E-05 2.57E-05 3.93E-04
Total ) 1.44E-04 1.35E-04 3.12E-05 3.12E-05 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\RESRAD Family\BUILD\Hematite Building 110 Occupancy U238.bld

Evaluation Time: 1.00000000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.98E-05 7.20E-10 1.12E-11 1.01E-04 1.63E-25 2.26E-05
Total 1.98E-05 7.20E-10 1.12e-11 1.01E-04 1.63E-25 2.26E-05
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.13E-05 7.20E-10 1.12E-11 1.01E-04 1.63E-25 2.26E-05
Total 1.13E-05 7.20E-10 1.12e-11 1.01E-04 1.63E-25 2.26E-05
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-06 1.75E-10 2.71E-12 2.46E-05 3.95E-26 5.49E-06
Total 1.17E-06 1.75E~-10 2.71E-12 2.46E-05 3.95E-26 5.49E-06
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-06 1.75E-10 2.71E-12 2.46E-05 3.95E-26 5.49E~-06
Total 1.17E-06 1.75E-10 2.71E-12 2.46E-05 3.95E-26 5.49E-06
Source: 5
Receptor External Deposition Immersion Inhalation Raden Ingestion
1 7.79E-07 1.45E-10 2.25E-12 2.04E-05 3.28E-26 4.56E~-06
Total 7.79E-07 1.45E-10 2.25E-12 2.04E-05 3.28E-26 4 .56E-06
Source: 6
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 7.65E-07 1.45E-10 2.25E-12 2.04E-05 3.28BE-26 4.56E-06
Total 7.65E-07 1.45E-10 2.25E-12 2.04E-05 3.28BE-26 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\RESRAD_ Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1

U-238

U-238 1.44E-04 1.44E-04
U-234 5.85E-10 5.85E-10
TH-230 9.69E-15 9.69E-15
RA-226 7.57E-18 7.57E-18
PB-210 4.06E-20 4.06E-20

Source: 2

Nuclide Receptor Total
1

U-238

U-238 1.35E-04 1.35E-04
U-234 5.83E-10 5.83E-10
TH-230 9.68E-15 9.68E-15
RA-226 4.67E-18 4.67E-18
PB-210 4.06E-20 4.06E-20

Source: 3

Nuclide Receptor Total
1
U-238
U-238 3.12E-05 3.12E-05
U-234 1.41E-10 1.41E-10
TH-230 2.35E-15 2.35E-15
RA-226 5.97E-19 5.97E-19
PB-210 9.81E-21 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\RESRAD_Family\BUILD\Hematite Building 110 Occupancy U238.bld
Evaluation Time: 1.00000000 years

Source: 4

Nuclide Receptor Total
1

U-238

U-238 3.12E-05 3.12E-05
U-234 1.41E~10 1.41E-10
TH-230 2,.35E-15 2.35E-15
RA-226 5.97E-19 5.97E-19
PB-210 3.81E~21 9.81E-21

Source: 5

Nuclide Receptor Total
1

U-238

U-238 2.58E-05 2.58E-05
U-234 1.17E-10 1.17E-10
TH-230 1.95E-15 1.95E-15
RA-226 4.30E~19 4.30E-19
PB-210 8.15E~21 8.15E-21

Source: 6

Nuclide Receptor Total
1
U-238
U-238 2.57E~05 2.57E-05
U-234 1.17E~10 1.17E-10
TH-230 1.95E~-15 1.95E-15
RA-226 4.25E~-19 4.25E-19
PB-210 8.15E~21 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\RESRAD Family\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]
0.00E+00 1.00E+0C

1 3.95E-04 3.93E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+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.......... e caseas 3
Source Information........iiiiiiiiinnnnna, 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail...... e aae e 11
Dose by Nuclide Detail.....c.ciecann .o 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail.......coceneun.n 18
Dose by Nuclide Detail.......... e esen 19

FUull SUMMALY.eeetereonnsnncrosnsonaancnes 21



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 2 *x
Title : Hematite Building 110 Occupancy TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld

—_— RESRAD-BUILD Input Parameters =
Number of Sources : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.670000E-01
== Receptor Information
Receptor Room X Yy 2z FracTime Inhalation Ingestion(Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 9.100 7.600 1.000 1.000 3.36E+01 1.12E-04

== Receptor-Source Shielding Relationship ===

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

2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete

o
S U WN



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 3 *x
Title : Hematite Building 110 Occupancy TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC93.bld

===———=— Building Information ===———

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

Height [m] Air Exchanges [m3/hr]
Area [m2]
Je e J Jk Kk gk gk ook sk % Kk %k 3k vk ke T ok ok %k ok ke ke ok ok k%
* *
* *
* <=Q01: 1.57E+03
H1: 3.700 * Room 1 * Q10 : 1.57E+03
*  LAMBDA: 1.52E+00 *
Area 279.000 * *
* *
J % %k %k ok ok %k %k ok sk gk ok ok ok ok %k ok ok %k %k ok ok gk %k dk o ok b ok

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



** RESRAD-BUILD Dose Program Output, Version 3.3 09/28/05 16:47:29 Page: 4 *x
Title : Hematite Building 110 Occupancy TC99
Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld

= 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[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: 1.000E+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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

Source: 2
Location:: Room : 1 x: 9.10 y: 7.60 z: 3.70[m]

Geometry:: Type: Area Length([m] :1.83E+01 Width[m]:1.52E+01 Direction: z
Pathway ::

Direct Ingestion Rate: 1.372E-07 [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) ]
TC-99 1.000E+02 6.577E-07 3.748BE-06 8.523E-08



** RESRAD-BUILD Dose Program Qutput, Version 3.3 09/28/05 16:47:239 Page: 5 **
Title : Hematite Building 110 Occupancy TCS9
Input File : C:\Program Files\RESRAD Family\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: 1.000E+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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

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: 1.000E+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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08



** RESRAD-BUILD Dose Program Qutput, 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: 0.00 y: 7.60 z: 1.80[m]

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: 1.000E+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) ]
TC-99 1.000E+02 6.577E-07 3.748E-06 8.523E-08

Source: 6
Location:: Room : 1 x: 18.30 y: 7.60 z: 1.80[m]

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: 1.000E+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} ]
TC-99 1.000E+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: 7 e

Title : Hematite Building 110 Occupancy TC9%9

Input File : C:\Program Files\RESRAD Family\BUILD\Hematite Building 110 Occupancy TC99.bld
Evaluation Time: 0.00000000E+00 years

e Assessment for Time: 1 =
== Time =0.00E+00 yr _

s====——=  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[{m}:1.52E+01 Direction: 2z
Pathway ::
Direct Ingestion Rate: 1.370E-07 [1/hr]
Fraction released to air: 3.570E-01
Removable fraction: 2.200E-02
Time to Rem