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Bartlett Engineering : ENG-HB-004
Humboldt Bay Building Surface DCGLs Rev.0

1.0 PURPOSE

The purpose of this calculation is to develop building surface derived concentration guideline
levels (DCGLs) to support final status surveys at the Humboldt Bay site. This calculation is part
of the scope of work defined in Contract No. GT012 3500895165.

2.0 APPLICABILITY

This calculation addresses only the development of building surface DCGLs for Humboldt Bay.

3.0 REFERENCES
3.1 Bartlett Engineering Procedure ENG-AP-02, Verification of Software Operability
3.2 User’s Manual for RESRAD-Build Version 3.0, June 2003 (ANL/EAD/03-1)

3.3 Bartlett Engineering Calculation ENG-HB-002, RESRAD-Build Input Parameter
Sensitivity Analysis — Humboldt Bay

3.4 NUREG/CR-5512, Residual Radioactive Contamination from Decommissioning

e Volume 1: Technical Basis for Translating Contamination Levels to
Annual Total Effective Dose Equivalent, Oct. 1992 (PNL-7994)

e Volume 3: Parameter Analysis, Draft Report for Comment, Oct. 1999
(SAND99-2148)

3.5 NUREG/CR-6697, Development of Probabilistic RESRAD 6.0 and RESRAD-Build
3.0 Computer Codes, Nov. 2000 (ANL/EAD/TM-98)

3.6 NUREG/CR-6755, Technical Basis for Calculating Radiation Doses for the Building
Occupancy Scenario Using the Probabilistic RESRAD-Build 3.0 Code, Feb. 2002
(ANL/EAD/TM/02-1)

3.7 NUREG-1727, NMSS Decommissioning Standard Review Plan, Sept. 2000
4.0 METHOD OF CALCULATION

The operability of the RESRAD-Build code was verified on each computer used for code
executions in accordance with Engineering procedure ENG-AP-02, Verification of Software
Operability [ref. 3.1). The RESRAD-Build user's manual [ref 3.2] provided guidance for code
operation.

Version 3.5 of the RESRAD-Build code was used to calculate building surface DCGL values.
The RESRAD-Build computer code is a pathway analysis mode! designed to evaluate the
potential radiological dose incurred by an individual who works in a building contaminated with
radioactive material. The exposure scenario modeled in this calculation is the building
renovation scenario. The exposure pathways considered are (i) direct external exposure from
the source (i.e., radioactive material deposited on the floor, walls, and ceiling), (ii) external
exposure from deposited material, (iii) external exposure due to air submersion, (iv) exposure
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due to inhalation of airborne radioactive material, (v) ingestion of radioactive material directly
from the sources and material deposited on the surfaces.

The RESRAD-Build code requires input for numerous parameters in order to calculate the dose
via various exposure pathways to a hypothetical individual working in a building contaminated
with radioactive material. Bartlett Engineering Calculation ENG-HB-002 [ref. 3.3] documents the
selection process and sensitivity analyses performed for these numerous parameters; this
calculation incorporates those results. The sensitivity analyses performed for the building
renovation scenario input parameters identified four sensitive input parameters (i.e., parameters
whose values greatly influence the calculated dose) for that scenario: deposition velocity,
resuspension rate, time for source removal, and room air exchange rate. All other input
parameters for the building renovation scenario were non-sensitive.

In order to support the development of building surface DCGLs, Bartlett Engineering Calculation
ENG-HB-002 [ref. 3.3] provided recommendations for reasonably conservative values for the
sensitive parameters: 25" and 75™ percentiles of the input parameter distributions. Use of 25"
and 75" percentiles values provides assurance that the DCGL calculations take into account the
uncertainties associated with these sensitive input parameters. The input values used in this
-calculation are consistent with both the selected scenario and the results of the sensitivity
analyses.

RESRAD-Build version 3.5 code runs were performed for each of the radionuclides-of-concern
- (ROCs) for the Humboldt Bay site. Because each radionuclide was entered at a concentration
of 1.0 pCi/m?* and RESRAD-Build code calculates the annual dose associated with that
contamination level, the RESRAD-Build results (i.e., mrem/y per 1.0 pCi/m?) were used as a
dose conversion factor (DCF) to obtain building surface DCGL values that corresponded to the
targeted acceptance criterion, 25 mrem/y. This was accomplished using the following
conversions:

The targeted acceptance criterion, 25 mrem/y, divided by the RESRAD-Build DCF, mrem/y per
pCi/m? = the DCGL in units of pCi/m? corresponding to 25 mrem/y.

The next step was to convert the 25-mrem/y DCGL values (in units of pCi/m?) to practical values
(in units of dpm/100cm?) that would support decommissioning and final status survey activities:

25-mrem/y DCGL (in pCi/m?) ¢ (2.22 dpm/1 pCi) * (1m/100cm)? « 100 = 25-mrem/y DCGL in
units of dpm/100cm?

5.0 ASSUMPTIONS AND INPUT

5.1 Assumptions

e Building Occupancy Scenario description: The RESRAD-Build code v3.5 was
used to model (through use of input parameter values) the building occupancy
scenario defined in NUREG/CR-5512, volume 1 [ref. 3.5]. The following
exposure pathways are assumed active: (i) direct external exposure from the
source (i.e., residual radioactive material on the floor, walls, and ceiling), (i)
external exposure from deposited airborne material, (iii) external exposure due to
air submersion, (iv) exposure due to inhalation of airborne radioactive material,
(v) ingestion of radioactive material directly from the sources and material
deposited on the surfaces.
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Twenty-two ROCs are identified for the Humboldt Bay: Am-241, C-14,
Cm243/244/245/246, Co-60, Cs-137, Eu-152, Eu-154, H-3, 1-129, Nb-94, Ni-59,
Ni-63, Np-237, Pu-238/239/240/241, Sr-90, and Tc-99.

The hypothetical individual occupies a room and performs work-related activities
inside the building for a full occupational year (assumed equivalent to 97.5
twenty-four hours days [ref.3.5]).

Conservative breathing rate equal to 45.6 m®d, a rate appropriate for moderate
to heavy activity [ref. 3.6].

The dimensions assumed for the General Office Building (selected as a
representative room for the Humboldt Bay site) are shown in Figure 1.

5.2 Input

Table 1 summarizes the classification, prioritization, values and their bases for all
input parameters.

Values from NUREG/CR-5512, volume 3 [ref. 3.5), NUEG/CR-6697 [ref. 3.6],
NUREG/CR-6755 [ref. 3.7], or NUREG-1727 [ref. 3.8] were assigned for the
following scenario-defined parameters:

Exposure duration: 365.25 d

Indoor fraction: 0.267 (= 97.5 work d/y divided by 365.25 d/y)

Breathing rate: 45.6 m%d (= 24h x 1.9 m%h, a rate appropriate for
moderate to heavy activity [ref. 3.6]).

Receptor location (center of room): 4.24m, 2.82m,1.0m
Indirect ingestion rate: 1.1E-04 m?/h

Air fraction: 0.07 for all nuclides except H-3; 1.0 for H-3
Removable fraction: 0.1

(o]

O O O O

Site-specific information (i.e., room dimensions) was used as the basis in
calculations (see section 6.0) of values for the following parameters:

Room area

Room height

Receptor location

Location of center of source

Source length

Source area

O 0O 0O 0O O O©

25" or 75" percentile values from Bartlett Engineering Calculation ENG-HB-002
[ref. 3.3] were used as input for the sensitive parameters: deposition velocity,
resuspension rate, time for source removal, and room air exchange rate. Table 1
shows these values.
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Table 1: Percentile values for sensitive input parameters
(data taken from Table 5 in Reference. 3.3)

Percentile Value

Parameter® 25th 50th 75th

uD 1.51790E-05 | 8.52364E-05 | 4.78217E-04
DKSUS 6.70403E-10 | 1.79444E-08 | 4.87543E-07
RFO(1) 1.82493E+04 | 3.30569E+04 | 5.26952E+04
RFO(2) 1.82301E+04 | 3.32029E+04 | 5.27188E+04
RFO(3) 1.81302E+04 | 3.30489E+04 | 5.27756E+04
RFO(4) 1.82071E+04 | 3.30410E+04 | 5.27269E+04
RFO(5) 1.80948E+04 | 3.31085E+04 | 5.27132E+04
RFO(6) 1.82466E+04 | 3.30500E+04 | 5.26222E+04
LAMBDAT | 8.35789E-01 | 1.51522E+00 | 2.72646E+00

# RFO(#) = source removal time (for source number), UD = deposition velocity,
DKSUS = resuspension rate, and LAMBDAT = room air exchange rate.

Note: The parameters, deposition velocity (UD) and the resuspension rate
(DKSUS), were not identified as sensitive for all sources of Co-60, Eu-152, and
Eu-154 in the sensitivity analysis (see Table 4 in reference 3.3). The 75"
percentile values were used as conservative input for all Co-60, Eu-152, and Eu-
154 sources because only RESRAD-Build accepts and applies a single input
value for these parameters to all sources.

6.0 CALCULATIONS AND RESULTS

6.1 Room dimensions: The dimensions of a representative room are shown in Figure 1.
Table 2 shows the unit conversion for the room dimensions and the area associated
with each source (i.e., floor, walls, and ceiling).

6.2 Direct ingestion rate (h') is calculated from the indirect ingestion rate from
NUREG/CR-6755 [ref. 3.7], 1.1E-04 m%h, and the total source area, 118.36 m?, as
follows:

(1.1E-04 m?/h)/(118.03 m?) = 9.32E-07 h”'

6.3 Location of the center of source: The center of each source was determined based
on the representative room dimensions. The locations were determined as the mid-
point of the dimension values for the X, Y, and Z-axes. Table 3 presents the
locations for the center of the sources.

6.4 RESRAD-Build v3.4 results: Table 4 (pages 9 through 14) summarizes the input
used in each RESRAD-Build code execution.

6.4.1 Each of the radionuclides listed in section 5.1 was evaluated using an
initial concentration of 1.0 pCi/m? in separate code executions.

6.4.2 Several evaluation times (t) were used to identify the approximate time of
maximum dose. For all ROCs except Pu-241, the maximum dose
occurred in the first time interval (0-1 year; see Ref. 3.3). For Pu-241, the

@BARTLETT Page 5



Bartlett Engineering

ENG-HB-004

Humboldt Bay Building Surface DCGLs Rev. 0

maximum dose may occur at a later time. Therefore, multiple time
intervals were used for Pu-241 to assure that the maximum dose was
used to develop the DCGL value. RESRAD-Build resuilts at the various
time intervals are summarized below in Table 5.

6.5 The maximum doses shown in bold font in Table 5 were used to as the radionuclide-
specific conversion factor (CF) for developing the DCGL values, which are
presented in Table 6.

6.5.1

6.5.2

Column 2 in Table 6 presents the annual dose associated with a
concentration of 1.0 pCi/m? as calculated using the RESRAD-Build code.
These results were used as radionuclide-specific conversion factors (CF)
with units of mrem/y per pCi/m®. For each radionuclide, DCGL values
corresponding to the acceptance criterion, 25 mrem/y (designated as
DCGL;s), were calculated as follows:

(15 mrem/y) divided by the radionuclide-specific CF = DCGLzs (pCi/m?)
The resulting DCGL,5 values are shown in column 3 of Table 6.

The following hand calculations verify the operation of the spreadsheet:
H-3: (25 mrem/y)/( 2.98E-09mrem/y per pCi/m2)= 8.39E+09 pCi/m2
Cs137: (25 mrem/y)/(1.15E-05 mrem/y per pCi/m?)= 2.10E+06 pCi/m?
Column 3 of Table 6 presents the conversions of the DCGLys values to
practical values with units of dpm/100cm? (designated in Table 6 as
DCGL,). These DCGL,, values would support decommissioning and final
status surveys at the Humboldt Bay site.

DCGL.s, pCi/m?« (2.22 dpm/1pCi) « (1m%10000cm?) » 100 = DCGL,,,
dpm/100cm?®

The following hand calculations verify the operation of the spreadsheet:
Sr-90: (2.10E+06)(2.22)(1/10000)(100) = 4.66E+04 dpm/100cm?

Pu-239: (1.69E+05)(2.22)(1/10000)(100) = 3.75E+03 dpm/100cm?

6.6 For practical application, the DCGL, values were rounded down to 2 significant
digits. Table 7 presents the rounded DCGL,, values.
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Figure 1: Dimensions of Humboldt Bay General Office Building Room
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Table 2: Representative Room Dimensions
(Based on dimensions provided in Figure 1)

Recorded
Source Dimension
No. Description (ft) m’ m?
1 floor N/A 47.77
2 north wall 27.8 8.47 21.09
3 east wall 18.5 5.64 14.04
4 south wall 27.8 8.47 21.09
5 west wall 18.5 5.64 14.04
wall height 8.17 2.49
total source area: 118.03

? Recorded length and width dimensions for representative room (see Figure 1).

® Feet to meter conversion factor: 1ft = 0.3048m.

Table 3: Location of Center of Sources

Source Source Location of Center of Source (m)
No. Description  X-axis Y-axis Z-axis

1 floor 424 2.82 - 0.00

2 north wall 4.24 0.00 1.25

3 east wall 0.00 2.82 1.25

4 south wall 424 5.64 1.25

5 west wall 8.47 2.82 1.25

6 ceiling 4.24 2.82 2.49
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter Type® Nuclide Treatment® [Value/Distribution Value Reference Source
Exposure Duration (d) B All D 365 NUREG/CR-5512, Vol.3,section 5.2.1
Indoor Fraction B All D 0.267 NUREG/CR-5512, Vol.3,section 5.2.2.9
1,5 Use of 1y provides doses at t=0y and
Evaluation Time (y) P All D (1, 5, 10, 25, 50, t=1y; multiple input applied to verify
. 100 for Pu-241) time of peak dose
Number of Rooms P All 1 NUREG/CR-5512
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, Np- . th .
237, Pu-238, Pu-239, Pu-240, and Pu-241 .5179E-05 25" percentile value
Deposition Velocity (m/s) P
C-14, Co-60, Cs-137, Eu-152, Eu-154, H-3, 1-129, " .
Nb-94, Ni-59, Ni-63, Sr-90, and Tc-99 D 4.78217E-04 75" percentile value
Am-241, Cm-243, Cm-244, Np-237, Pu-238, Pu- th .
239, Pu-240, and Pu-241 D 1.79444E-08 50 percentile value
N -1
Resuspension Rate (s°) P Jc-14, Cm-245, Cm-246, Co-60, Cs-137, Eu-152, .
Eu-154, H-3, 1-129, Nb-94, Ni-59, Ni-63, Sr-90, D 6.70403E-10 25" percentile value
and Tc-99
Air Exchange Rate for Room (h™) P ) All D 8.35789E-01 25" percentile value
47.77 Humboldt Bay-specific data
2 P All . e
Room Area (m’) D (General Office Building)
. 2.49 Humboldt Bay-specific data
p All D i o
Room Height (m) (General Office Building)
Time Fraction B All D 1 NUREG/CR-5512
Conservative inhalation rate for
moderate to heavy activities -
Inhalation Rate (m%d) M All D 45.6 NUREG/CR-6697, Attachment C,
section 5.1; NUREG/CR-5512, vol. 3,
. section 5.3.4
Indirect Ingestion Rate (m%h) B All D 0.0001 NUREG/CR6755
. NUREG/CR-5512; site-specific room
Receptor Location B Al D 4.24,2.82,1.0 dimensions (General Office Building)
- . Site-specific model-no shielding
Shielding Thickness (em) P All D 0 assumed
RESRAD-Build default value for
Shielding Density (g/cm®) P All D 2.4 concrete — not used in DCGL
calculations
- . Default input ~ not used in DCGL
Shielding Material P Al D concrete calculations
Number of Sources p All 6 Modeling for representative room

(includes fioor, 4 walls, and ceiling)
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter Type® Nuclide Treatment® |Value/Distribution Value Reference Source
External Dose Conversion Factor, (mrem/y M All D RESRAD-Build FGR12
per pCi/cm®) library
Air Submersion Dose Conversion Factor, M Al D RESRAD-Build FGR12
(mrem/y per pCifm®) library
Inhalation Dose Conversion Factor, RESRAD-Build FGR11
. M All D .
(mrem/pCi) fibrary
Ingestionl Dose Conversion Factor, RESRAD-Build FGR11
. M All D .
(mrem/pCi) library
Source 1: Floor
Type P All area NUREG/CR-5512
Direction p All z NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z (m) P All D 4.24,2.82, 0.0 | based on dimensions for General
Office Building room
site-specific data based on
Source length X-axis (m) P All D 8.47 dimensions for General Office
Building room
site-specific data based on
Source length Y-axis (m) P All D 5.64 dimensions for General Office
Building room
Area (m?) p All D Source length inputs used
. . H-3 1.0 i
Air Fraction B Al others D 0.07 NUREG/CR-6697, Att. C Section 8.6
Direct Ingestion (h") B All D 9.32E-7 NUREG/CR6755, A.3.3
: NUREG-1727, Table C.7.1;
Removable Fraction P Al D 0.1 NUREG/CR-6755, section 3.5
Time for Source Removal (d) P C-14, Co-60, Cs-137, Eu-152, Eu-154, 1-129, and D 52695.2 75" percentile value
Nb-94
Sr-90 and Tc-99 D 33056.9 50" percentile value
. Th ST
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, H- D 18249.3 257 percentile value
3, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, Pu-240,
and Pu-241
Radionuclide Concentration (pCi/m?) P All D 1.0 -
Source 2: North Wall
Type P | 3 1 Area [ NUREG/CR-5512
IBARTLETT
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter Type® Nuclide Treatment® |Value/Distribution Value Reference Source
Direction P 3 X NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z {m) P 3 D 4.24, 0.0, 1.25 | based on dimensions for General
Office Building room
site-specific data based on
Source length Y-axis (m) P 2 D 8.47 dimensions for General Office
Building room
site-specific data based on
Source length Z-axis (m) P 2 D 2 49 dimensions for General Office
Building room
Area (m?) P 2 D Source length inputs used
. . H-3 1.0 ) :
Air Fraction B Al others D 0.07 NUREG/CR-6697, Att. C Section 8.6
Direct Ingestion (h™) B 2 D 9.32E-7 NUREG/CR6755,A.3.3
. NUREG-1727, Table C.7.1;
Removable Fraction P 1 D 0.1 NUREG/CR-6755, section 3.5
Time for Source Removal (d) P C-14, Co-60, Cs-137, Eu-152, Eu-154, and 1129 D 52718.8 75" percentile value
Nb-94, Sr-90, and Tc-99 D 33202.9 50" percentile value
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, H-
3, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, Pu-240, D 18230.1 25™ percentile value
and Pu-241
Radionuclide Concentration (pCi/m?) P 2 D 1.0 -
Source 3: East Wall
Type P 3 Area NUREG/CR-5512
Direction P 3 Y NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z (m) P 3 D 0.00, 2.82, 1.25 | based on dimensions for General
Office Building room
site-specific data based on
Source length X-axis (m) P 2 D 5.64 dimensions for General Office
Building room
site-specific data based on
Source length Z-axis (m) P 2 D 2 49 dimensions for General Office
Building room
Area (m%) P 2 D Source length inputs used
YBARTLET
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter Type® Nuclide Treatment® {Vaiue/Distribution Value Reference Source
. . H-3 1.0 .
Air Fraction B All others D 0.07 NUREG/CR-6697, Att. C Section 8.6
Direct Ingestion (h*) B 2 D 9.32E-7 NUREG/CR6755, A.3.3
. NUREG-1727, Table C.7.1;
Removable Fraction P 1 D 0.1 NUREG/CR-6755, section 3.5
Time for Source Removal (d) P C-14, Co-60, Cs-137, 1129, and Tc-99 D 52775.6 75" percentile value
Eu-152, Eu-154, and Sr-90 D 33048.9 50" percentile value
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, H-
3, Nb-94, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, D 18130.2 25™ percentile value
Pu-240, and Pu-241
Radionuclide Concentration (pCifm?) P 2 D 1.0 -
Source 4: South Wall
Type P 3 area NUREG/CR-5512
Direction P 3 X NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z (m) P 3 D 4.24,5.64, 1.25 | based on dimensions for General
Office Building room
site-specific data based on
Source length Y-axis (m) P 2 D 8.47 dimensions for General Office
Building room
site-specific data based on
Source length Z-axis (m) P 2 D 2 49 dimensions for General Office
Building room
Area (m°) P 2 D Source length inputs used
. . H-3 1.0 .
Air Fraction B Al others D 0.07 NUREG/QR-6697, Att. C Section 8.6
Direct Ingestion (h™) B 2 D 9.32E-7 NUREG/CRB755, A.3.3
Removable Fraction P 1 D 0.1 NUREG-1727, Table C.7.1;

NUREG/CR-6755, section 3.5
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter Type® Nuclide Treatment® |Value/Distribution Value Reference Source
Time for Source Removal (d) P C-14, Co-60, Cs-137, Eu-154, 1-129, and Tc-99 D 52726.9 75" percentile value
Nb-94 and Sr-90 D 33041.0 50" percentile value
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, Eu-
152, H-3, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, D 18207.1 25™ percentile value
Pu-240, and Pu-241
Radionuclide Concentration (pCi/m?) P 2 D 1.0 -
Source 5: West Wall
Type P 3 area NUREG/CR-5512
Direction P 3 Y NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z (m) P 3 D 8.47, 2.82, 1.25 | based on dimensions for General
Office Building room
site-specific data based on
Source length X-axis (m) P 2 D 5.64 dimensions for General Office
Building room
site-specific data based on
Source length Z-axis (m) P 2 D 249 dimensions for General Office
Building room
Area (m®) P 2 D Source length inputs used
. . H-3 1.0 .
Air Fraction B Al others D 0.07 NUREG/CR-6697, Att. C Section 8.6
Direct Ingestion (h™") B 2 D 9.32E-7 NUREG/CR6755,A.3.3
' . NUREG-1727, Table C.7.1;
Removable Fraction P 1 D 0.1 NUREG/CR-6755, section 3.5
Time for Source Removal (d) P C-14, Co-60, Cs-137, [-129, and Tc-99 D 52713.2 75" percentile value
Eu-152, Eu-154, and Sr-90 D 33108.5 50" percentile value
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, H-
3, Nb-94, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, D 18094.8 25™ percentile value
Pu-240, and Pu-241
Radionuclide Concentration (pCifm?) P 2 D 1.0 -
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Table 4: RESRAD-Build Input Parameter Values for DCGLs

Parameter f Type® Nuclide I Treatment® TVaIuelDistribulionL Value Reference Source
Source 6: Ceiling
Type P 3 area NUREG/CR-5512
Direction P 3 Y NUREG/CR-5512
site-specific data — center of floor
Location of Center of Source: x,y,z (m) P 3 D 4,24, 2.82, 2.49 | based on dimensions for General
Office Building room
site-specific data based on
Source length X-axis (m) P 2 D 8.47 dimensions for General Office
Building room
site-specific data based on -
Source length Z-axis (m) P 2 D 5.64 dimensions for General Office
Building room
Area (m°?) P 2 D Source length inputs used
. . H-3 1.0 i
Air Fraction B Al others D 0.07 NUREG/CR-6697, Att. C Section 8.6
Direct Ingestion (h™") B 2 D 9.32E-7 NUREG/CR6755, A.3.3
) NUREG-1727, Table C.7.1;
Removable Fraction P 1 D 0.1 NUREG/CR-6755, section 3.5
Time for Source Removal (d) P C-14, Co-60, Cs-137, Eu-152, Eu-154, 1-129, and D 52622.2 75" percentile value
Nb-94
D 33050.0 50" percentile value
Sr-90 and Tc-99
Am-241, Cm-243, Cm-244, Cm-245, Cm-246, H- D 18246.6 25™ percentile value
3, Ni-59, Ni-63, Np-237, Pu-238, Pu-239, Pu-240,
and Pu-241
Radionuclide Concentration (pCifm?) P 2 D 1.0 -

* P = physical, B = behavioral, M = metabolic; (see NUREG/CR-6697, Attachment B, Table 4.)

® D = deterministic
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Table 5: Maximum Dose at Various Evaluation Times
Maximum dose {mrem) at evaluation time:

Oy ... % 10y .. 25y S0y 100y
1.84E-04 1.81E-04 1.69E-04
7.90E-08 7.84E-08 7.63E-08
1.27E-04 1.22E-04 1.05E-04
9.98E-05 9.47E-05 7.65E-05
2.48E-04 245E-04 2.34E-04
2.04E-04 2.01E-04 1.90E-04
4.09E-05 3.58E-05 2.11E-05
1.19E-05 1.16E-05 1.05E-05
2.02E-05 1.92E-05 1.55E-05
2.15E-05 1.98E-05 1.44E-05 --
3.01E-09 2.80E-09 2.10E-09
1.12E-05 1.12E-05 1.09E-05
2.86E-05 286E-05 2.85E-05 -
8.77E-09 8.62E-09 8.01E-09
2.28E-08 2.22E-08 1.99E-08
2.27E-04 224E-04 2.11E-04
1.60E-04 1.57E-04 1.43E-04 ---
1.78E-04 1.75E-04 1.65E-04
1.78E-04 1.75E-04 1.65E-04
3.49E-06 3.56E-06 3.75E-06 3.83E-06 3.35E-06 1.93E-08 1.95E-08
5.71E-06 5.52E-06  4.80E-06 ---
576E-08 5.71E-08 5.50E-08
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Table 6: Radionuclide-Specific DCGL Values

DCGL Value Development:

. CF o, DC_GL%S DCGL,, .
Nuclide |(mrem/y per 1pCi/m") (pCi/m“) {dpm/100cm*®)
AmM-241 1.84E-04 1.36E+05 3.02E+03
C-14 7.90E-08 "3.16E+08 7.03E+06
Cm-243 1.27E-04 1.97E+05 4 37E+03
Cm-244 9.98E-05 2.51E+05 5.56E+03
Cm-245 2.48E-04 1.01E+05 2.24E+03
Cm-246 2.04E-04 1.23E+05 2.72E+03
Co-60 4.09E-05 6.11E+05 1.36E+04
Cs-137 1.19E-05 2.10E+06 4.66E+04
Eu-152 2.02E-05 1.24E+06 2.75E+04
Eu-154 2.15E-05 1.16E+06 2.58E+04
H-3 3.01E-09 8.31E+09 1.84E+08
I-129 1.12E-05 2.23E+06 4.96E+04
Nb-94 2.86E-05 8.74E+05 1.94E+04
Ni-59 8.77E-09 2.85E+09 6.33E+07
Ni-63 2.28E-08 1.10E+09 2.43E+07
Np-237 2.27E-04 1.10E+05 2.44E+03
Pu-238 1.60E-04 1.56E+05 3.47E+03
Pu-239 1.78E-04 1.40E+05 3.12E+03
Pu-240 1.78E-04 1.40E+05 3.12E+03
Pu-241 3.83E-06 6.53E+06 1.45E+05

r-90 5.71E-06 4.38E+06 9.72E+04
c-99 5.76E-08 4.34E+08 9.64E+06
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Table 7: Building Surface DCGL,, Values by Radionuclide

Building Surface

DCGL,
Nuclide (dpm/100cm?)
Am-241 3.0E+03
C-14 7.0E+06
Cm-243 4.3E+03
Cm-244 5.5E+03
Cm-245 2.2E+03
Cm-246 2.7E+03
Co-60 1.3E+04
Cs-137 4.6E+04
Eu-152 2.7E+04
Eu-154 2.5E+04
H-3 1.8E+08
1-129 4 9E+04
Nb-94 1.9E+04
Ni-59 6.3E+07
Ni-63 2.4E+07
Np-237 2.4E+03
Pu-238 3.4E+03
Pu-239 3.1E+03
Pu-240 3.1E+03
Pu-241 1.4E+05
Sr-90 9.7E+04
Tc-99 9.6E+06
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Appendix A
Selected Pages from RESRAD-Build Reports
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Am-241 Results:

** RESRAD-BUILD Dose Program Output Verswn 3.50 01/25/12 09:56:59 Page: 1 **
Title : Humboldt Bay DCGL_Am241
Input File : C:\RESRAD_Family\BUILD\3.5\NB_DCGL-Am241.bld

=== RESRAD-BUILD Table of Contents
===
RESRAD-BUILD Input Parameters.....e.ceee:s 2
Building Information.......... eriasaenas 3
Source Information......cevieesveecnnranns 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose SUMMArY...e.aenas 10
Dose by Pathway Detail................ 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters....... iraens 14
Receptor-Source DoSe SUMMATY.....sve.s 17
Dose by Pathway Detail......... Ceesas 18
Dose by Nuclide Detail.......ovvuuvnns 19
For time = 5.00E+00 yr
Time Specific Parameters......eveevaas 21
Receptor-Source Dose SUmMMary.......... 24
Dose by Pathway Detail................ 25
Dose by Nuclide petail......ivvuvuvens 26
FUll SUMMArY.cvseserrsasnasanesansansnnse 28

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 09:56:59 Page: 2 %=
Title : Humboldt Bay DCGL_Am241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Am241.bld

RESRAD-BUILD Input Parameters

Number of Sources : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside 1 2.670000£-01
s===a===== Receptor Information ==========
Receptor Room X y z FracTime Inha]at1on Ingestion(bust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56e+01 1.10e-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
g/cm3 [cm

1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e4+00 0.00E+00 Concrete
1.00E+00 ©0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete

R
DN B W

** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page:. 3 **
Title : Humboldt Bay DCGL.Am241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~AMm241.b1d

========Building Information =======

Building Air Exchange Rate: 8.36e-01 1/hr

Height[m] Air Exchanges [m3/hr]

Area [m2]
E2 222 L2 1 3
* u
* *
* <=Q01: 9.94E+01

H1:  2.490 * Room 1 * Q10 : 9.94e+01

*  LAMBDA: 8.36E-01 ®

Area 47.770 : :
LR 222 R R At ])

Deposition velocity: 1.52e-05 [m/s] Resuspension Rate: 1.79g-08 [1/s]
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page: 4 **
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Title : Humboldt Bay DCGL_Am24

5\HB_DCGL-Am241.bld

24 y 2.82 0.00[m {
Length[m] 8. 47E+00 width[m]):5.64E+00 Direction:

Input File : C:\RESRAD_ Fam11y\BUILD\3
========  Source Information =—=====
Source: 1
Location:: Room : 1 x: 4.
Geometry:: Type: Area
Pathway ::

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

Time to Remove:

Contamination::

9.320€-07 [1/hr]
7.000€E-02
1.000e-01
1.825e+04 [day]

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] ([mrem/pCi] [mrem/yr/
(pCi/m3)]
AM-241 1.000e+00  3.640€-03  4.440E-01  9.554E-05
NP-237 0.000e+00 4,444e-03 5.400e-01 1.212e-03
u-233 0.000e+00  2.890E-04  1.350e-01  1.904E-06
TH-229 0.000e+00  4.027€-03  2.169e+00 1.741E-03
Source: 2
Location:: Room : 1 x: 4.24 y 0.00 z: 1.25(m {
Geometry:: Type: Area Length[m] 8.47e+00 width 1:2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320€~07 [1/hr]
fFraction released to air: 7.000E-02
Removable fraction: 1.000e~01

Time to Remove:

Contamination::

1.823e+04 [day]

Nuclide Concentration Dose Conversion Factor

(Library: FGR 11)

Ingestion_  Inhalatio

(pCi/m2] [mrem/pCi] [mrem/pCi

AM-241 1.000e+00  3.640E-03  4.440£-01
NP-237 0.000E+00  4.444E-03 5.400E-01

n Submersion

1 [mrem/yr/
(pCi/m3)]
9.554E-05
1.212e-03

** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page: 5 %
Title : Humboldt Bay DCGL_Am241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Am241.b1d
u-233 0.000E+00  2.890E-04  1.350E-01  1.904e-06
TH-229 0.000e+00 4.027e-03  2.169e+00 1.741£-03
Source: 3
Location:: Room : 1 x: 0.00 y 2,82 z: 5[m]
Geoaetry:: Type: Area Length[m] 5.64E+00 W1dth[m] 2.49e4+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.8138+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion

[pCi/m2] [mrem/pCil [mrem/pCi] [mrem/yr/

(pCi/m3)]

AM-241 1.000e+00  3.640E-03  4.440e-01  9,554€-05
NP-237 0.000E+00  4.444E-03  5.400e-01  1,212e-03
U-233 0.000E+00  2.890e-04  1.350e-01  1,904€-06

TH-229 0.000e+00  4.027E-03

Source: 4 i
Location:: Room : 1 x: 4,
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination::

2.169e+00  1,741e-03

24y [m
Length[m] 8 47E+00 W1dth% }:2.49e+00 Direction:

9.320e-07 [1/hr]
7.000e-02
1.000E-01
1.821e+04 [day]

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion

{pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)]

AM-241 1.000E+00  3.640E-03  4.440E-01  9.554€-05
NP-237 0.000E+00  4.444E-03  5.400E-01  1.212E-03
u-233 0.000E+00  2.890E-04 1.350E-01 1.904€E-06

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page: [l
Title : Humboldt Bay DCGL_Am241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Am241.b1d

TH-229 0.000e+00 4,027e-03  2.169e+00
Source: 5
Location:: Room : 1 x: 8.47 y: 2,

1.741e-03

82 z: 1.25(m]

z

y

X

Y
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Geo}n]letry:: Type: Area Length{m] :5,64E+00 width[m}:2.49E+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-Q2
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr{
Ci/m3)
AM-241 1.000E+00  3.640E-03  4.440E-01  9.554E-05
NP-237 0.000E+00  4.444E-03  5.400e-01 1.212e-03
u-233 0.000E+00  2.890E-04  1.350E-01 1.904E-06
TH-229 0.000E+00  4.027e-03  2.169E+00 1.741e-03
Source: 6
Location:: Room : 1 x: 4.24y 49[m]
Georrrl\etry:: Type: Area Length[m] 8 47E+00 mdth[m] 5.64E+00 Direction: 2z
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: .000E-01
Time to Remove: 1.8256+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3)]
AM-241 1.000e+00  3.640E-03  4.440e-01  9.554e-05
NP-237 0.000E+00  4.444e-03  5.400e-01 1.212e-03
u-233 0.000e+00  2.890e-04  1.350e-01 1.904€-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741e-03
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page: 7 x*
Title : Humboldt Bay DCGL_Am241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Am241,.b1d
Evaluation Time: 0.00000000€+00 years
=== Assessment for Time: 1 ==
=== Time =0.00E+00 yr am=
===x==== S5Source Information s==s===
Source: 1
Location:: Room : 1 x: 4.24 y 82 0 [m]
Geometry:: Type: Area Length[m] '8, 47E+00 mdth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
pCi/m
AM-241 1.000€+00
NP-237 0.000€+00
u-233 0.000€E+00
TH-229 0.000€E+00
Source: 2
Location:: Room : 1 x: 4.24y 1.25 [m]
Geoﬁetry:: Type: Area Length[m] 8 47E+00 mdth[m] 2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320E~ 07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1.000€~ 1
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide CorEcentran on
AM-241 1.000E+00
NP-237 0.000€+00
u-233 0.000€+00
TH-229 0.000E+00
** RESRAD-BUILD Dose Program OQutput, Vversion 3.50 01/25/12 09:56:59 Page: 8 **
Title : Humboldt Bay DCGL_Am241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-AM241.b1d
Evaluation Time: 0.00000000E+00 years
Source: 3
Location:: Room : 1 x: 0,00 1.25
Geometry:: Type: Area Length[m] 564E+00 w1dth[m] 2.49e+00 Direction: x
ABARTLETT
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Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
AM-241 1.000E+00
NP-237 0.000€+00
u-233 0.000e+00
TH-229 0.000€+00
Source: 4
Location:: Room : 1 x: 4,24y 5.64 z: 1.25 [m]
GeoEetry:: Type: Area Length[m] 8.476+00 width[m]:2.49e+00 Direction: y
Pathwa! b
D¥rect Ingestion Rate: 9,320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]
Contamination:: NucTlide Concentration
[pCi/m2]
AM-241 1.000e+00
NP-237 0.000€+00
u-233 0.000€+00
TH-229 0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 09:56:59 Page: 9 *x
Title : Humboldt Bay DCGL_Am241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Am241.b1d

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 8.47 y 2.82 S [m)
GeOﬁetry:: Type: Area Length[m] S. 64E+00 W1dth[m] 2.49e+00 Direction: x
pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-~02
Removable fraction: 1.000e~01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
AM-241 1.000€e+00
NP-237 0.000E+00
u-233 0.000€+00
TH-229 0.000E+00
Source: 6
Location:: Room : 1 x: 4.24y: 2.82 2.49 [m]
Geometry:: Type: Area Length[m] : 8. 47E+00 width[{m]:5.64€+00 Dpirection: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
fpCi/m2)
AM-241 1.000€E+00
NP-237 0.000E+00
u-233 0.000€+00
TH-229 0.000€+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 09:56:59 Page: 10 **
Title : Humboldt Bay DCGL_Am241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~Am241.b1d

Evaluation Time: 0,00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Sou;ce Sou;ce Source Sougce Sougce Total
4

Rece?tor 1 5.30E-05 2.33E-05 1.55€-05 2.33E-05 1.55E-05 5.29-05 1.84€-04
Tota 5.30E-05 2.33E-05 1.55E-05 2.33€-05 1.55E-05 5.29E-05 1.84E-04
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C-14 Resuits:

** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:06:30 Page: 1 **
Title : Humboldt Bay DCGL_C1
Input File : C:\RESRAD_Family\BUILD\3. S\HB DCGL-C14.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Ihput Parameters..... 2 ~
Building Information. 3
Source Information........ 4
For time = 0.00E+Q0 yr
Time Specific Parameters. 7
Receptor-Source Dose Summary... 10
Dose by Pathway Detail...... . 11
Dose by Nuclide Detail...... . 12
For time = 1,00€+00 yr
Time Specific Parameters. 14
Receptor-Source Dose Summary... 17
Dose by Pathway Detail. .. 18
Dose by Nuclide Petail.........evvuns 19
For time = 5.00€+00 yr
Time Spec1f1c Parameters.....oeseuienss 21
Receptor-source Dose Summary... 24
Dose by Pathway Detail 25
Dose by Nuclide Detail. {1
FUTT SUMMAFY .t rervnennsenrarsaasnansrans 28

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 2
Title : Humbo'|dt Bay DCGL_Cl4
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.b1d

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

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

========== Receptor Information ==—======
Receptor Room X y z FracTime Inha'latwn Ingest'lon(Dust)
[m)] [m] [m} [m3/da m2/hr]
1 1 4.240 2.820 1.000 1.000 4. 56E+01 1.00e-04

=== Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material
[g/cm3 fcm]

1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

ot e ot et ot b
DB w2

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 3 w=
Title : Humboldt Bay DCGL.C14
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.b1d

======== Building Information =======

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2)
Ak u A ARk kAR A A AR AR AN Rk kA d N

*

L 4 *
* <=Q01: 9.94E+01
Hl:  2.490 * Room 1 * Qlo : 9.94e+01
*  LAMBDA: 8.36E-01 M
Area 47.770 : *
*
TR AR AR A AR A kA A A AR A A A AR kR AL

Deposition velocity: 4.78e-04 [m/s] Resuspension Rate: 6.70t8-10 [1/s]
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** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:06:30 Page: 4 %
Title : Humboldt Bay DCGL_C14
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.b1ld

s======= Source Information =<=====
Source: 1

Location:: Room : 1 x: 4,24 y 0.00[{m]

GeoEetry:: Type: Area Length[m] 8 47E+00 widthim] :5.64E+00 Direction:

Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.270e+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

i Ingestion  Inhalation Submersmn
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/g

c-14 1.000e+00 2.090E~06  2.090E-06 2. 616E 08
Source: 2
Location:: Room : 1 x: 4,24y z:  1,25{m]
Geor}r\\etry:: Type: Area Length[m] 8 47E+00 \nhdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
000e-02

Fraction released to air: 7.
Removable fraction: 1.000e-0
Time to Remove: 5.272e+04 [day]

Contamination:: X .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] {mrem/pCi] Emre;\/g;{
pCi/m
c-14 1.000E+00  2.090E-06  2.090E-06 2.616E-0

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 5 w*

Title : Humboldt Bay DCGL_C14
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.bld

Source: 3

Location:: Room : 1 x: 0.00y 82 1.25{m]
Georﬂetry:: Type: Area Length[m] is. 64E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.278e+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submers1on
[pCi/m2] [mrem/pCil [mrem/pCi] [mrem/g

i/m3)
c-14 1.000e+00  2.090e-06  2.090E-06 2 616E- 08
Source: 4
Location:: Room : 1 x: 4.24 y 25[m]
Geozetry:: Type: Area Length[m] 8 47F_+00 mdth[m] 2.49e+00 Direction:
pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01
Time to Remove: 5.273e+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi} [mrey/g;]/
m
c-14 1.000E+00  2.090e-06 2.090E-06 2.616E-08

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 6 **
Title : Humboldt Bay DCGL_Cl14
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.bld

Source: 5
Location:: Room : 1 x: 8.47 y: 2.82 25[m]
Georfr:etry : Type: Area Length[m]:5. 64E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320€e- 07 [1/hr)
Fraction released to air: 7 000E-02
Removable fraction: 1.000E-01
Time to Remove: 5.271E+04 [day]
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Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestioh  Inhalation Submersion
[pCi/m2] [mrem/pCi] ([mrem/pCi] [mrem/yr/

pCi/m3) ]
c-14 1.000E+00  2.090e-06  2.090E-06 2 616€-08
Source: 6
Location:: Room : 1 x: 4.24y 2.82 =z 2.49[m E
GeoEetry:: Type: Area Length[m] 8.47E+00 width[m]:5.64E+00 Direction: 2z
Pathway ::
Direct Ingestion Rate: 9.320€~07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e~01
Time to Remove: 5.262E+04 [day]

Contamination:: ) R
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_  Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi] Emrey/g;]/
m.
c-14 1.000E+00  2.090e-06  2.090e-06 2p6165 08

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 7 **
Title : Humboldt Bay DCGL_C14

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C1l4.bl1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1

Location:: Room : 1 x: 4.24 y 0.00
Geowetry:: Type: Area Length[m] 8 47E+00 \rhdth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.270e+04 [day]
Contamination:: NucTide Concentration
pCi/m2]
c-14 1.000E+00
Source: 2
Location:: Room : 1 x: 4,24y 00 5 [m]
Geometry:: Type: Area Length[m] ‘8. 47E+OO mdth[m] 2.498+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.272e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
c-14 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06: 30 Page: 8 *¥
Title : Humboldt Bay DCGL_C14

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00 y 82 S [m]
Geor}n‘etry:: Type: Area Length[m] i5. 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.278e+04 (day]
Contamination:: Nuclide Concentration
[pCi/m2}]
c-14 1.000E+00
Source: 4
Location:: Room : 1 x: 4,24 y [m]
Geo'r:etry:: Type: Area Leng\:h[m] 8 47E+00 mdth[m] 2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320€-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.273e+04 [day]
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Contamination:: Nuclide Concentration
[pCi/m2]
Cc-14 1.000E+00
Source: 5
Location:: Room : 1 x: 8.47 y: 2,82 z: 1.25 [m] i
Geometry:: Type: Area Length[m]:5.646+00 width[m):2.496+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01
Time to Remove: 5.271e+04 [day]
Contamination:: NucTide Concentration
[pCi/m2]
c-14 1.000€+00 ,

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: g *x
Title : Humboldt Bay DCGL_C1l4

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.bld

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.2 y: 2.82 z: 2.49 [m]
Geowetry:: Type: Area Length[m] :8.47e+00 width[m]:5.64E+00 Direction: z
pathway ::
Direct Ingestion Rate: 9.320€e-07 [1/hr)
Fraction released to air: 7.000e-02
Removable fraction: 1.000€~01
Time to Remove: 5.262e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
c-14 1.000€+00

*%* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:06:30 Page: 10 **
Title : Humboldt Bay DCGL_Cl4

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C14.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD~BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Sougce Total
4

Receqtor 1 2.28E-08 1.00e-08 6.67€-09 1.00e-08 6.67E-09 2.28E-08 7.90£-08
Tota 2.28€-08 1.00e-08 6.676-09 1.00E-08 6.67E-09 2.28E-08 7.90e-08
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Cm-243 Results:

*%* RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:09:02 Page: 1 **
Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.S5\HB_DCGL-Cm243.bld
=== RESRAD-BUILD Table of Contents
RESRAD-BUILD Input Parameters...... Ceenas 2
Building Information............... veeres 3
Source Information..ceveeseecvannianen e 4
For time = 0.00E+00 yr
Time Specific Parameters........... ‘e 8
Receptor-Source Dose Summary....... vee 11
Dose by pathway Detail............. e 12
Dose by Nuclide Detail................ 13
For time = 1.00E+00 yr
Time Specific Parameters.....cvevuruss 15
Receptor-Source DOSe SUMMArY.......... 18
Dose by Pathway Detail..... ccveunnuns 19 .
Dose by Nuclide Detail.v.evvrvrsarnans 20
For time = 5,00E+00 yr
Time Specific Parameters......ieeeeuss 22
Receptor-source DoSe SUMMArY.......... 25
Dose by Pathway Detail................ 26
Dose by Nuclide Detail.......ovcuvuuns 27
FUlTl SUMMary..ccevvaresanansnns rrrassaen 29
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page: 2 *%
Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d
RESRAD-BUILD Input Parameters
Number of Sources : 6
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside 2.670000€-01
========== Receptor Information =s========
Receptor RoOOM X y z_ FracTime Inhalation Ingestion(bust)
[m] Im] [m] [m3/day] fm2/hr]
1 1 4.240 2.820 1.000 1.000 4.56E+01 1.00E-04

===

Receptor-sSource Shielding Relationship ===

Receptor Source Density Thickness Material
[g/cm3 [cm]
1 1 1.00E+00 0.00E+00 Concrete
1 2 1.00e+00 0.00E+00 Concrete
1 3 1.00E+00 0.00E+00 Concrete
1 4 1.00E+00 0.00E+00 Concrete
1 5 1.00E+00 0.00E+00 Concrete
1 6 1.00e+00 0.00€+00 ' Concrete

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:09:02

Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d

Building Information

==o==r=—

Building Air Exchange Rate: 8.36£-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
R 2222 RSS2 2222222 L] ]
*
*
<=Q01: 9.94E+01
H1:  2.490 Q10 :

Room 1
LAMBDA: 8.36E-01

LI S

* & %

Area 47.770

*

LA 21

Deposition velocity: 1.52E-05 [m/s]

Page: 3 x®

9.94e+01

Resuspension Rate: 1.79€-08 [1/s]
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** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:09:02 Page: 4 *x
Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d

Source: 1
Location:: Room : 1 x: 4.24y z: 00[m]
Geogetry Type: Area Length[m] 8 47e+00 mdth[m] 5.648+00 Direction:
Pathway
Direct Ingestion Rate: 9.320e-07 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825€+04 [day]

Contamination:: R . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrer;/)g!;{
pC1 m
CM-243 1.000E+00 2.510€-03 3.070e-01 6.868E-04
0.000e+00  3.540E-03  4.290e-01  4.952e-07
u-235 0.000e+00  2.673E-04 1,230e-01 9.019€-04
0.000e+00 1.060E~02 1,280e+00 2.009E-04
AC~227 0.000e+00  1.480E-02 6.724E+00 2.161€-03

Source: 2

Location:: Room : 1 x: 4,24y 00 25[m]
Georﬂetry:: Type: Area Length[m] ‘8. 47E+00 vhdth[m] 2.49e+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000e-02

Removable fraction: 1.000e-01

Time to Remove: 1.823e+04 [day)

Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: fFGR 11)

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

(pC
CM-243 1.000e+00 2.510e-03  3.070E-01 6.B6BE-04

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page: 5 **
Title : Humboldt Bay DCGL_Cm24
Input File : C:\RESRAD_ Famﬂy\BUILD\3 S\HB_DCGL~Cm243.b1d

PU-239 0.000E+00  3.540€-03  4.290€-01  4.952E-07
U-235 0.000e+00 2.673e-04 1.230E-01  9.019E-04
PA-231 0.000e+00 1.060E-02  1.280€+00 2.009e-04
AC-227 0.000e+00  1.48B0E-02 6.724E+00 2.161e-03

Source: 3

Location:: Room : 1 x: 0.00y 82 25[m]

Geor}r]\etry:: Type: Area Length[m] 5. 64E+00 w1dth[m] 2.49e+00 Direction:

Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000€-02
Removable fraction: 1.000E-01
Time to Remove: 1.813e+04 {day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersi on
[pCi/m2] [mrem/pCi] [mrem/pCil mrem/{
pC1 /m

cM-243 1.000e+00  2.510e-03  3.070e-01 6.868E-0
PU-239 0.000E+00  3.540E-03  4.290E-01 4.952€E- 07
u-235 0.000E+00  2.673e-04 1.230£-01 9.019e-04
PA-231 0.000e+00  1,060e-02 1.2B0E+00  2.009e-04
AC-227 0.000E+00  1.480e-02 6.724e+00 2.161e-03
Source: 4
Location:: Room : 1 x: 4.24y 25[m]
Geoaetry:: Type: Area Length[m] 8 47E+00 mdth[m] 2.49e400 Direction:
pathway ::
Direct Ingestion Rate: 9.320E~07 [1/hr]
Fraction released to air: 7.0005-02
Removable fraction: 1.000E-01
Time to Remove: 1.821e+04 [day]

Contamination:: X . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCil [mrem/pCi] Emrem/g%
Ci/m

k4

y

x

y
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page: 6 **
Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d

M-243 1.000E+00 2.510e-03 3.070e-01 6.868E-04
PU-239 0.000e+00  3.540E-03  4.290e-01 4.952€-07
u-235 0.000E+00 2.673£-04  1.230e-01 9.019e-04
PA-231 0.000e+00 1,060E-02  1.280E+00  2.009£-04
AC-227 0.000e+00  1.480e-02 6.724E+00 2.161E-03
Source: 5
Location:: Room : 1 x: 8.47 25[m }
GeoEetry:: Type: Area Length[m] 5 64E+00 w1dth m]:2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809£+04 [day]

Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi] Emrem/yr/

CM~-243 1.000E+00  2.510E-03  3.070E-01  6.868e-04
PU-239 0.000E+00  3.540E-03  4.290£-01  4,952e-07
u-235 0.000E+00  2.673E-04 1.230E-01  9.019e-04
PA-231 0.000E+00  1.060E-02  1.280E+00  2.009E-04
AC-227 0.000+00  1.480E-02 6.724E+00 2.161E-03

*#* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page: 7 **
Title : Humboldt Bay DCGL_Cm243
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d

Source: 6
Location:: Room : 1 x: 4.24y 49[m]
Geoaetry:: Type: Area Length[m] 8 47E+00 w1dth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7,000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.8256+04 [day)

Contamination:: i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi]l  [mrem/pCi] [mrem/yr/
(pCi/m3)]
CM-243 1.0008+00 2.510e-03  3.070e-01  6.868e-04
PU-239 0.000E+00  3.5406-03  4.290e-01  4.952e-07

PA-231 0.000E+00 1.060-02 1.2B0E+00  2.009E-04
AC-227 0.000E+00 1.480E-02 6.724€400  2.161E-03

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page: B8 **
Title : Humboldt Bay DCGL_Cm243

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.b1d

Evaluation Time: 0.00000000E+00 years

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

======== Source Information ===s===
Source: 1
Location:: Room : 1 x: 4,24y 0.0 X
Geometry:: Type: Area Length[m] ‘8. 47E+00 W1dth[m] 5.64E+00 Direction:
pPathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: .000E-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-243 1.000e+00
PU-239 0.000e+00
u-235 0.000e+00
PA-231 0.000E+00
AC-227 0.000e+00
Source: 2
Location:: Room : 1 x: 4.2 y .
Geo:etry Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9,320€- 07 [1/hr]

Fraction released to air: 7.000E-

x

z

z

Y
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Removable fraction:
Time to Remove:

Contamination:: Nuclide
M-243
PU-239
u-235

PA-231
AC-227

** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 Page:

Title : Humboldt Bay DCGL_Cm243
Input File :
Evaluation Time:

Source: 3
Location:: Room : 1 «x:
Geometry:: Type: Area
Pathwa

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

Time to Remove:

1.000€-01
1.823e+04 [day]

Concentration
[pCi/m2]
1.000E+00
0.000e+00
0.000E+00
0.000E+00
0.000e+00

g *%

C:\RESRAD_Fami 1y\BUILD\3.5\HB_DCGL-Cm243.b1d
0.00000000E+00 years

0.00 y z:  1.25 [m]
Length[m] S 64E+00 width[m]:2.49e+00 Direction: x

9.320€-07 [1/hr]
7.000E-02
1.000E-01
1.813e+04 [day]

Contamination:: NucTide Concentration
[pCi/m2]
CM-243 1.000€+00
PU-239 0.000€+00
u-235 0.000€+00
PA-231 0.000E+00
AC-227 0.000E+00
Source: 4
Location: Room : 1 x: 4.24y 1.25
Geometry Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction: y
pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Nuclide

CM-243
PU-239
u-235

PA-231
AC-227

Contamination::

** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:09:02

Title : Humboldt Bay DCGL_Cm243
Input File :
Evaluation Time:

9.320e-07 [1/hr]
7.000E-02
1.000e-01
1.821e+04 [day]

Concentration
[pCi/m2]
1.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Page: 10 **

C:\RESRAD_Fami 1y\BUILD\3.5\HB_DCGL-Cm243.b1d
0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 8.47 y 82 z: 1.25 [m]
Geometry:: Type: Area Length[m] 5.64E+00 width[m]:2.49E+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000E-01

Time to Remove:

1.809e+04 [day]

Contamination:: Nuclide Concentration
[pci/m2]

CM-243 1.000E+00

PU-239 0.000€+00

U-235 0.000e+00

PA-231 0.000€e+00

AC~227 0.000e+00

Source: 6

Location:: Room : 1 x: 4.24 y: 2.82 9 [m]
GeoEetry:: Type: Area Length[m] 8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::

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

Time to Remove:

Contamination:: Nuctide
CM-243
PU-239
u-235

PA-231
AC-227

9.320e-07 [1/hr]
7.000e-02
1.000E-01
1.825E+04 [day]

. Concentration
[pCi/m2]
1.000E+00
0.000€E+00
0.000E+00
0.000e+00
0.000E+00
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** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:09:02 pPage: 11 **
Title : Humboldt Bay DCGL_Cm243

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm243.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem}
Source Source Source Source Source Source Total
1 2 3 4 5 6

Rece?tor 1 3.69E-05 1.61E-05 1.07€-05 1.61E-05 1.076-05 3.67E-05 1.27€-04
Tota 3.69€-05 1.61E-05 1.07e-05 1.61€-05 1.07E-05 3.67E-05 1.27E-04
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Cm-244 Results:

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:12:41 Ppage: 1 **

Title : Humboldt Bay DCGL_Cm244
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm244.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters. 2
Building Information.......... 3
Source Information.........vce... 4
For time = 0.00£+00 yr
Time Specific Parameters..........c.u: 8
Receptor-Source DOSe SUMMATY....evsess 11
Dose by Pathway Detail......coivnvaens 12
Dose by Nuclide Detail........... veees 13
For time = 1.00E+00 yr
Time Specific Parameters......... ceees 15
Receptor-Source Dose Summary. 18
Dose by Pathway Detail....... cieess 19
Dose by Nuclide Detail........... eeae 20
For time = 5.00E+00 yr
Time Specific Parameters.........oveee 22
Receptor-Source Dose Summary. 25
pose by Pathway Detail....... 26
Dose by Nuclide Detail....... 27
FUT] SUMMANY..vvoevisevncsaronsosansaanns 29

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 page: 2 **

Title : Humboldt Bay DCGL_Cm244
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm244.b1d

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 4.240 2.820 1.000 1.000 4.56e+01 1.00E-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
g/cm3 [cm

1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e4+00 0.00E+00 Concrete

IS
N B N

** RESRAD-BUILD Dose Program Qutput, version 3.50 01/25/12 10:12:41 Page: 3 ¥

Title : Humboldt Bay DCGL_Cm244
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm244.b1d

======== Building Information ========

Building Air Exchange Rate: 8.36E-01 1/hr

Height{m] Air gxchanges [m3/hr]
Area [m2]

L e L2 2 2 L T L e 1
*

*

* *

* <=Q01: 9.94E+01
H1l:  2.490 * Room 1 * Q10 :  9.94E+01
: LAMBDA: 8.36£-01 b
*
*

Area 47.770

*
*
L L s L T T

Deposition velocity: 1.52E-05 [m/s] Resuspension Rate: 1.79e-08 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 Page: 4 %

Title : Humboldt Bay DCGL._Cm244

Input File : C:\RESRAD_Family\BUILD\3.

5\HB_DCGL-Cm244.b1d

======== Source Information =======

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

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

Time to Remove:

Radon Release Fraction:

Contamination::

24 y: 2.82 z: 0.0

0[m]
Length[m]:8.47e+00 width[m]:5.64E+00 Direction:

9.3206-07 [1/hr]
7.000e-02
1.000£-01
1.825e+04 [day]

1.000e-01

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

CM-244 1.000E+00  2.020E-03
PU-240 0.000e+00  3.540€-03
u-236 0.000E+00  2.690E-04
TH-232 0.000E+00  2.730£-03
TH-228 0.000E+00  8.086E-04
RA-228 0.000E+00  1.442e-03
Source: 2

Location:: Room : 1 x: 4.

Geometry:: Type: Area

Pathway ::

D1rQCt Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Radon Release Fraction:

Contamination::

Inhalation Submersion
[mrem/pCi] [mrem/yr/
(pCi/m3)]
2.480e-01  5.735€-07
4,290E-01  §.548E-07
1.250E-01  5.852€-07
1.640E+00 1.018E-06
3.454e-01  9,378€-03
5.078e-03  5.583e-03

24 y:  0.00

z:  1.25[m %
Length[m] :8.47E+00 width[m]:2.49e+00 Direction:

9.320e~07 [1/hr]
7.000E~02
1.000e~01
1.823e+04 [day]

1.000e-01

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pci]

Inhalation Submersion
[mrem/pCil [mrem/yr/
(pCi/m3)]

** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:12:41 Page: 5 #¥

Title : Humboldt Bay DCGL_Cm244
Input File : C:\RESRAD_Family\BUILD\3.

M-244 1.000e+00  2.020e-03  2.480E-01  5.735€-07

PU-240 0.000E+00  3.540E-03  4.290e-01  5.548e-07

U-236 0.000e+00  2.690E-04  1.250E-01  5.852e-07

TH-232 0.000E+00  2.730e-03  1.6408+00 1.018e-06

TH-228 0.000e+00  8.086E-04 3.454E-01  9.378e-03

RA-228 0.000e+00  1.442e-03 5.078e-03  5.583£-03

Source: 3

Location:: Room : 1 x: ©0.00y: 2.8 =2z: 1.25[m}
Geometry:: Type: Area Length{m]:5.64E+00 width[m]):2.49e+00 Direction:
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination::

5\HB_DCGL~Cm244.b1d

9.320E-07 [1/hr]
7.000E—02

1.000e-01
1.813e+04 ([day]
1.000e-01

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

CM-244 1.000e+00  2.020E-03
PU-240 0.000e+00  3.540E-03
u-236 0.000e+00  2.690£-04
TH-232 0.000e+00  2.730E-03
TH-228 0.000e+00  8.0B6E-04
RA-228 0.000e+00  1.442E-03

Inhalation Submersion
[mrem/pCi] Emrem/yr/
pC1/m3)]
2.480e-01 5.735e-07
4.290e-01  5.548e-07
1.250e-01  5.852€-07
1.640e+00 1.018E-06
3.454e-01  9.378€-03
5.078e-03  5.583e-03

** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:12:41 Page: 6 **

Title : Humboldt Bay DCGL_Cm2
Input File : C:\RESRAD_ Fam11y\BUILD\3

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

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

5\HB_DCGL-Cm244.b1d

24y
9.320e~07 [1/hr]
7.000E~02
1.000€-01
1.821e+04 [day]
1.000€-01

1.25[m]
Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
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Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3)]
M-244 1.000e+00 2.020E-03  2.480e-01 5.735e-07
PU-240 0.000E+00  3.540e-03  4.290E-01 5.548e-07
u-236 0.000e+00  2.690E-04  1.250e-01 5.852€-07
TH-232 0.000E+00  2.730e-03  1.640e+00 1.018e-06
TH-228 0.000e+00 8.086E-04  3.454e-01 9.378e-03
RA-228 0.000E+00  1.442e-03 5.078e-03 5.583e-03
Source: 5
Location:: Room : 1 x: B8.47 y 82 25[m {
Geo:etry:: Type: Area Length[m] 5. 64E+00 mdth m):2.49e+00 Direction: x
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination:: .
Nuclide Concentration

9.320e-07 [1/hr]
'7.000E-02
1.000E-01
1.809e+04 [day]

1.000e-01

Dose Conversion Factor (Library: FGR 11)

Ingestion

{pCi/m2] {mrem/pci]

CM-244 1.000e+00  2.020€-03
PU-240 0.000E+00  3.540€-03
u-236 0.000e+00  2.690€-04

** RESRAD-BUILD Dose Program Qutput, version 3,50 01/25/12 10:12:41 Page:

Title : Humboldt Bay DCGL_Cm244

Input File : C:\RESRAD_Family\BUILD\3.
TH-232 0.000e+00  2.730€-03
TH-228 0.000E+00  8.086E-04
RA-228 0.000e+00  1.442e-03

Source: 6

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

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

Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

Inhalation Submers1on
[mrem/pcil [mrem/§
(pCi/m3)
2.480E-01  5.735E~ 07
4.290e-01  5.548e-07
1.250e-01  5.852E-07

7 *x

5\HB_DCGL-Cm244.b1d

1.640e+00  1.018E-06
3.454e-01  9.378e-03
5.078e-03  5.583e-03

24y 2.82 z: 49(m]
Length[m] 8.47€+00 W1dth[m] 5.64E+00 Direction: z

9.320E-07 [1/hr]

7.000€-02
1.000E-01

1.825€+04 [day]

1.000E-01

Dose Conversion Factor (Library: FGR 11)

Ingestion

[pCi/m2] [mrem/pCi]

M-244 1.000e+00  2.020€-03
PU-240 0.000E+00  3.540£-03
U-236 0.000E+00  2.690€-04
TH-232 0.000E+00  2.730QE-03
TH-228 0.000E+00  8.086E-04
RA-228 0.000e+00  1.442e-03

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 Page:

Title : Humboldt Bay DCGL_Cm244
Input File : C:\RESRAD_Family\BUILD\3.
Evaluation Time:

Inhalation Submersion
[mrem/pCil [mrem/yr/
(pCi/m3)]
2.480E-01  5.735e-07
4.290E-01  5.548e-07
1.250e-01  5.852e-07
1.640e+00 1.018e-06
3.454E-01 9.378e-03
5.078e-03  5.583e-03

8#*
5\HB_DCGL-Cm244.b1d

0.00000000E+00 years

Assessment for

Time =0.00E+00 yr

Time: 1

==z=z==x

source: 1
Location:: Room : 1 x: 4,
Geometry:: Type: Area
pPathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Contamination:: Nuclide
CM-244
PU-240
u-236
TH-232
TH-228

Source Information

24 y 82 0.00 [m]
Length[m] 8. 47E+00 width{m]:5.64€E+00 Direction: z

9.320E-07 [1/hr]
7.000€-02
1.000e-01
1.825€+04 [day]

Concentration
[pCi/m2]
1.000€e+00
0.000E+00
0.000€E+00
0.000E+00
0.000€e+00
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RA-228 0.000€e+00
Source: 2
Location:: Room : 1 x: 4,24y [m]
Geoﬁetry Type: Area Length[m] 8 47E+00 W1dth[m] 2.498+400 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-244 1.000€+00
PU-240 0.000E+00
U-236 0.000e+00
TH-232 0.000E+00
TH-228 0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 Page: 9 #x
Title : Humboldt Bay DCGL_Cm244

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm244,b1d

Evalvation Time: 0.00000000£+00 years

RA-228 0.000E+00
Source: 3
Location:: Room : 1 x: 0.00y 1.25 [m]
Geometry : Type: Area Length[m] 5 64E+00 width[m]:2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.3205-07 [1/hr]
Fraction released to air: 7.0
Removable fraction: 1. 000 01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
M-244 1.000€+00
PU-240 0.000E+00
U-236 0.000E+00
TH-232 0.000E+00
TH-228 0.000€+00
RA-228 0.000E+00
Source: 4
Location:: Room : 1 x: 4,24 y S [m]
Geo:etry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2}
CM-244 1.000€+00
PU-240 0.000E+00
U-236 0.000€+00
TH-232 0.000€e+00
TH-228 0.000E+00
RA-228 0.000€+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 Page: 10 **
Title : Humboldt Bay DCGL_Cm244

Input File : C:\RESRAD_Family\BUILD\3.5\KB_DCGL-Cm244.bld

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: B8.47 y 82 25 [m]
GeoEetry:: Type: Area Length[m] 5. 64E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.3205-07 {1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1 00 -01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentrat1on
[pCi/m2]
CM-244 1.000E+00
PU-240 0.000E+00
u-236 0.000E+00
TH-232 0.000e+00
TH-228 0.000E+00
RA-228 0.000£+00
Source: 6
Location:: Room : 1 x: 4,24 y z: 2.49 [m]
GeOﬂetry:: Type: Area Length[m] 8 47e+00 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9. 320E-07 [1/hr]
Fraction released to air: 7 000E-0
Removable fraction: 1.000€E~ 01

y
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Time to Remove: 1.8256+04 [day]
Contamination:: Nuclide Concentration

[pCi/m2]

CM-244 1.000E+00

PU-240 0.000£+00

u-236 0.000E+00

TH-232 0.000e+00

TH-228 0.000E+00

RA-228 0.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:12:41 rpage: 11 **
Title : Humboldt Bay DCGL_Cm244

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm244.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

n

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Rece?tor 1 2.87e-05 1.27E-05 8.46E-06 1.27€-05 8.47€-06 2.87E-05 9.98E-05
Tota 2.87€-05 1.27€-05 8.46E-06 1.27E-05 8.47E-06 2.87€-05 9.98E-05
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Cm-245 Results:

** RESRAD-BUILD Dose Program Output Vversion 3.50 01/25/12 10:16:05 Page: 1 *=*
Title : Humboldt Bay DCGL_Cm
Input File : C:\RESRAD_ Fam1'ly\BUILD\3 S\HB_DCGL-Cm245.b1d

=== RESRAD-BUILD Table of Contents
===
RESRAD-BUILD Input ParametersS.......cees. 2
Building Information............ [ . 3
Source Informatwn .............. 4
For time = 0.Q0E+00 yr
Time spec1f1c Parameters.....ouvveass .. 8
Receptor-Source Dose Summary.......... 11
Dose by Pathway Detail................ 12
Dose by Nuclide petail................ 13
For time = 1,00E+00 yr
Time Specific Parameters.....uivveesnas 15
Receptor-source Dose Summary.......... 18
Dose by Pathway Detail.........vavvnan 19
Dose by Nuclide Detail..vivvivvnrnnnas 20
For time = 5,00E+00 yr
Time Spec1f1c Parameters....ersveennas 22
Receptor-Source Dose Summary .......... 25
Dose by Pathway Detail.......... Ceneas 26
Dose by Nuclide Detail.......... aeeas 27
FUTT SUMMArY...cvvseneernnarannnans . 29

*% RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:16:05 Page: 2 ww
Title : Humboldt Bay DCGL_Cm245
Input File : C:\RESRAD_Family\BUILD\3.5\H8_DCGL-Cm245.b1d

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 4,240 2.820 1.000 1.000 4.56e+01 1.00e-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
g/cm3 [em

1.00E+00 0.00E+00 Concrete
1.00E+00 O0.00E+00 Concrete
. 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:16:05 Page: 3
Title : Humboldt Bay DCGL_Cm24
Input File : C:\RESRAD_ Famﬂy\BUILD\S S\HB_DCGL-Cm245.b1d

e L
OUAWNE
=
=3
S
m
+
=3
S

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

Building Air Exchange Rate: 8.36e-01 1/hr

He1ght[m} Air Exchanges [m3/hr]
Area [m2
LA 2 2 1] E2 220 * *
* *
* *
* <=Q01: 9.94E+01
H1: 2.490 hd Room 1 *® Ql0 : 9.94E+01
*  LAMBDA: 8,36E-01 ®
Area 47.770 : :
LR S22 22022 222 s sl s )

Deposition velocity: 1.52e-05 [m/s] Resuspension Rate: 6.70€-10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:16:05 Page: 4 #¥

Title : Humbo]dt Bay DCGL_Cm245
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm245.b1d
======== Source Information ==s==2=
Source: 1
Location:: Room : 1 x: 4.2 y 2.82 0.0 [{
Type: Area Length[m] 8. 47E+00 width[m]:5.64E+00 Direction:
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E—02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

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

(pCi/m3)]
CM-245 1.000E+00  3.740E-03  4.550E-01  4.625€-
PU-241 0.000E+00  6.840E-05 2508-03  2.555E-08
AM-241 0.000E+00  3.640e-03 440E-01  9.554E-05

8.

4.
NP-237 0.000E+00  4.444g-03  5.4008-01 1.212€-03
u-233 0.000e+00  2.890e-04 1.
TH-229 0.000E+00  4.027E-03  2.169E+00 1.741E-03

Source: 2
Location:: Room : 1 x: 4.24y: 0.00 z: 1.25[m]
Geo:etry:: Type: Area Length[m]:8.47e+00 width[m]:2.49E+00 Direction:
Pathway ::

Direct Ingestion Rate: 9,320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]

Contamination:: X i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

K Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCil [mrem/yr/
(pci/m3)]

** RESRAD-BUILD Dose Program output. Version 3.50 01/25/12 10:16:05 Page: 5 &%
Title : Humboldt Bay DCGL_Cm2
Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-Cm245.b1d

CM-245 1.000e+00 3.740E-03  4.550E-01  4.625e-04
PU-241 0.000e+00  6.840e-05 8.250E-03  2.555€-08
AM-241 0.000E+00  3.640E-03  4.440e-01  9.554€-05
NP-237 0.000€+00  4.444e-03  5.400e-01 1.212e-03
u-233 0.000E+00  2.890E-04 1.350e-01  1.904e-06
TH-229 0.000E+00 4.027e-03  2.169e+00 1.741e-03
Source: 3
Location:: Room : 1 x: 0.00 y 25[m}
GeoEetry:: Type: Area Length[m] 5 64E+00 \mdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1. OOOE-()
Time to Remove: 1.813e+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] (mrem/pci]l [mrem/yr/
(pCi/m3)]

CM-245 1.000E+00 3.740E-03  4.550e-01 4.625e-04
PU-241 0.000e+00  6.840£-05 8.250E-03  2,555E-08
AM-241 0.000E+00  3.640E-03  4.440E-01  9.554E-05
NP-237 0.000E+00  4.444E-03  5.400e-01 1.212e-03
u-233 0.000E+00  2.890E-04  1.350e-01  1.904e-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741¢-03

*+ RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:16:05 Page: 6 **
- Title : Humboldt Bay DCGL_Cm245
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm245.b1d

Source: 4
Location:: Room : 1 x: 4.24 y 1.25[m]
Geo?‘\etry : Type: Area Length[m] 8 47F_+00 width[m]:2.49e+00 Direction:
pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: OOOE-OZ
Removable fraction: 1.000E-01

Time to Remove: 1.821E+04 [day]
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Contamination:: X .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi} [mrem/pCi) I(:mrem/yr/

M-245 1.000e+00  3.740e-03  4.550E-01 4.625e-04
pU-241 0.000E+00  6.840E~05  8.250E-03  2.555E-08
AM-241 0.000e+00  3.640E-03  4.440E-01  9.554£-05
NP-237 0.000E+00  4.444E~03  5.400E-01 1.212e-03
u-233 0.000E+00  2.890E-04  1.350E-01  1.904E-06
TH-229 0.000E+00  4.027€-03  2.169E+00 1.741E-03
Source: 5
Location:: Room : 1 x: 8.47 y 82 25{m]
Geoaetry Type: Area Length[m] is. 64E+00 mdth[m] 2.49e+00 Direction: x
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7 000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809€+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi]l [mrem/yr/
(pCi/m3)]
CM-245 1.000e+00  3.740€-03  4.550e-01  4,6256~04
PU-241 0.000E+00  6.B40E-05  8.250E-03  2.555E-~08
AM-241 0.000e+00  3.640E-03  4.440E-01  9.554E-05

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:16:05 Page: 7 =*
Title : Humboldt Bay DCGL_Cm245
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm245.b1d

NP-237 0.000e+00  4.444E~03  5.400e-01 1.212E-03
U-233 0.000E+00  2.890E-04  1.350e-01  1.904€£-06
TH-229 0.000e+00  4.027e-03  2.169e+00 1.741E-03

Source: 6
Location:: Room : 1 x: 4.24y 82 49[m
Geometry Type: Area Length[m] '8, 47E+00 W'ldth[m] 5.64e+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]

Contamination:: A K K
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submers'lon

[pCi/m2] [mrem/pCi] [mrem/pCi] [mrer;/g

(pCi/m
CM-245 1.000e+00 3.740E-03  4.550E-01 4.625E- 04
PU-241 0.000E+00  6.840E-05  8,250E-03  2.555€-08
AM-241 0.000e+00  3.6408-03  4.440e-01  9.554E-05
NP-237 0.000E+00  4.444E-03  5.400e-01  1.212e-03
u-233 0.000e+00  2.8908-04 1.350e-01  1.904E-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741e-03

** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:16:05 Page: 8 **
Title : Humboldt Bay DCGL_Cm245

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm245.bld

Evaluation Time: 0.00000000E+00 years

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

======== Source Information ========
Source: 1
Location:: Room : 1 x: 4.24 y: 2.82 2 m)
Geor}n‘etry Type: Area Length[m] 8.47E+00 W1dt [m]:5.64E+00 Direction: z
Pathway :
Direct Ingestion Rate: 9.320E~07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.8256+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-245 1.000E+00
PU-241 0.000E+00
AM-241 0.000€+00
NP-237 0.000E+00
u-233 0.000E+00
TH-229 0.000E+00
Source: 2

Location:: Room : 1 x: 4.24 y: 0.00 z: 1.25 [m]
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Geometry:: Length{m]:8.47E+00 width[m]:2.49e+00 Direction: y
Pathway :

D1 rect Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: 1.823E+04 [day]

Type: Area

Contamination:: Nuclide Concentration
[pCi/m2]
CM-245 1.000E+00
PU-241 0.000€+00
AM-241 0.000E+00
NP-237 0.000£+00
u-233 0.000E+00

#* RESRAD-BUILD Dose Program Output Version 3.50 01/25/12 10:16:05 Page: 9 **
Title : Humboldt Bay DCGL_C

Input File : C:\RESRAD_| Fam1'ly\BUILD\3 5\HB_DCGL-Cm245 .b1d

Evaluation Time: 0.00000000E+00 years

TH-229 0.000E+00
Source: 3
Location:: Room : 1 x: 0,00y 25
Geometry:: Type: Area Length[m] 5 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate: 320E 07 [1/hr]
Fraction released to air: 7 000

Removable fraction: 000 0

Time to Remove: 1.813e+04 [day]

Contamination:: Nuclide Concentration
[pci/m2]

CM-245 1.000E+00

pPU-241 0.000£+00

AM-241 0.000€+00

NP-237 0.000E+00

u-233 0.000E+00

TH-229 0.000E+00

Source: 4 :

Location:: Room : 1 x: 4,24 y 5 [m]
Geometry:: Type: Area Length[m] 8 47E+00 mdth[m] 2.49e+00 Direction: y
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: .000E-01
Time to Remove: 1.821e+04 [day]

Contamination:: Nuclide Concentration
pCi/m
CM-245 1.000E+00
PU-241 0.000e+00
AM-241 0.000E+00
NP-237 0.000e+00
u-233 0.000e+00
TH-229 0.000€+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:16:05 Page: 10 **
Title : Humboldt Bay DCGL_Cm245
Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-Cm245.b1d

Evaluation Time: 0.00000000E+00 years

Source: 5
Location:: Room : 1 x: B.47y 82
Geo:etry:: Type: Area Length[m] 5. 64E+00 vndth[m] 2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000E-01
Time to Remove: 1.809e+04 [day]

Contamination:: Nuclide Concentration
pCi/m

CM-245 1.000E+00

pU-241 0.000€+00

AM-241 0.000€e+00

NP-237 0.000E+00

u-233 0.000e+00

TH-229 0.000€+00 3

Source: 6

Location:: Room : 1 x: 4,24y 2.49 [m])
Geometry:: Type: Area Lengr_h[m] 8 47E+00 width[m]:5.64E+00 Direction: z
Pathway ::

Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 1.825e+04 [day]
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Contamination:: Nuclide Concentration

[pci/m2]
CM-245 1.000E+00
PU-241 0.000E+00
AM-241 0.000E+00
NP-237 0.000E+00
u-233 0.000€+00
TH-229 0.000E+00

*% RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:16:05 Page: 11 **
Title : Humboldt Bay DCGL_Cm245

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm245.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
source Source Source Source  Source saugce Total
1

Rece?tor 1 8.026-05 2.90E-05 1.80E-05 2.90E-05 1.80£-05 7.34E-05 2.48E-04
Tota 8.02E-05 2.90E-05 1.80E-05 2.90E-05 1.80E-05 7.34e-05 2.48E-04
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Cm-246 Results:

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:20:05 Page: 1 **
Title : Humboldt Bay DCGL_Cm246
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters. 2
Building Information.. . 3
Source Information.......ovevieviiinananan 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...... P ¥ ]
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
For time = 5,00E+00 yr
Time Speciﬁc Parameters....... 21
Receptor-Source Dose Summary. 24
Dose by Pathway Detail....... . 25
Dose by Nuclide Detail......... 26
For time = 1,00E+02 yr
Time Specific Parameters....... [ 28
Receptor-Source Dose Summary 31
Dose by Pathway Detail 32
Dose by Nuclide petail 33
Full Summary.....eeevavacns . 35
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05 Page: 2 *x
Title : Humboldt Bay DCGL_Cm246
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors

Total Time 3. 650000E+02 days
Fraction Inside :  2.670000e-01

m========= Receptor Information ========—=

Receptor Room X y z  FracTime Inhalation Ingestion(Dust)
[m] [m] fm] [m3/day] m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56e+01 1.00€-04

=== Receptor-Source Shielding Relationship

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

1.00E+00 0.00e+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00E+00 0.00e+00 Concrete
1.00e+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05 Page: 3 =
Title : Humboldt Bay DCGL_Cm246
Input File : C:\RESRAD. Fam1'|y\BUILD\3 S\HB_DCGL-Cm246.b1d

e e
- S P SWINT

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2)
HA AR AR R AT R A AT I A AT R AT R T TN AL
* *
* *
w <=Q01: 9.94€+01
H1l:  2.490 * Room 1 * Ql0 : 9.94e+01
*  LAMBDA: 8.36E-01 w
Area 47.770 : :
A E2 AR AT ISR RS2 2]

Deposition velocity: 1.52E-05 [m/s] Resuspension Rate: 6.70E-10 [1/s]

#* RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05 Page: 4 **
Title : Humboldt Bay DCGL_Cm246
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d

Source: 1
Location:: Room : 1 x: 4.24y 2.82 00[m]
Geometry:: Type: Area Length[m] 8. 47E+00 mdth[m] 5.64E400 Direction:
Pathway ::
Direct Ingestion Rate: 9.320€~ 07 [1/hr]
Fraction released to air: 7 000E-
Removable fraction: - 1. OOOE-O
Time to Remove: 1.825E+04 [day]}

Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] Emrem/g;{
m
CM-246 1.000e+00 3.700e-03  4.510e-01  5.209e-07

Source: 2
Location:: Room : 1 x: 4,24y 0.00 z: 25[m J[
Georfr]\etry:: Type: Area Length[m] 8.47€+00 W1dth m}:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e- 07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
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Contamination:: . X
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pcCi} Emrem/g;{
Ci/m
CM-246 1.000E+00 3.700E-03  4.5108-01 5.209e-07

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05

Title : Humbo1dt Bay DCGL_Cm24
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d
Source: 3
Location:: Room : 1 x: 0.00 y 25[m]
Geometry Type: Area Length[m] 5 64E+00 vndth[m]
Pathway ::
Direct Ingestion Rate: 9.320€- 07 {1/hr]
Fraction released to air: 7.000e-0
Removable fraction: 1.000E-~ 01
Time to Remove: 1.813e+04 [day]

Contamination:: i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCil [mrem/pCil [mrer;/g%
Ci/m
CM-246 1.000E+00  3.700E~03 4.510e-01 5.209e~07

Source: 4
Location:: Room : 1 x: 4.24 y 1.25[m]
' Geometry:: Type: Area Length[m] 8 47E+00 width[m]:
Pathway ::
Direct Ingestion Rate: 9.320€- 07 [i/hr]
Fraction released to air: 7.000e-
Removable fraction: 1.000€- 01
Time to Remove: 1.821+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
{pCi/m2] {mrem/pCi] [mrem/pCil Emrem/g%
/m
CM-246 1.000e+00  3.700E-03  4.510e-01 5.209e-07

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05
Title : Humboldt Bay DCGL_Cm246
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d

Source: 5

Location:: Room : 1 x: 8.47 y z: 25[m)
Geometry:: Type: Area Length[m] 5 64E+00 mdth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: 1.809E+O4 {day]

Contamination:: X .
Nuclide Concentration Dose Conversion Facter (Library: FGR 11)

. Ingestion  Inhalation Submersion

[pCi/m2] {mrem/pCi] [mrem/pCil [mrem/yr/

(pCi/m3)]

CM-246 1.000e+00  3.700e-03 4.510E-01  5.209e-07

Source: 6

Location:: Room : 1 x: 4,24y 2.82 z: 49[m]
Geometry:: Type: Area Length[m] 8.47e+00 mdth[m]
Pathway ::

Direct Ingestion Rate: 9.320E~07 [1/hr]

Fraction released to air: 7 000€e-02

Removable fraction: 1.000e-01

Time to Remove: 1.825e+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submers1on
[pCi/m2] [mrem/pCil [mrem/pCi} [mrer}l/g
Ci/m
CM-246 1.000E+00  3.700E-03  4.510E-01  5.209E- 07

** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:20:05
Title : Humboldt Bay DCGL_Cm246

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d
Evaluation Time: 0.00000000E+00 years

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

page: .5 **

2.49e+00 Direction:

2.49e+00 Direction:

Page: 6 **

2.49e+00 Direction:

5.64E+00 Direction:

Page: 7 ¥
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=m====== Source Information =======a=
Source: 1
Location:: Room : 1 x: 4.24 y 82 0.00 [m]
Georrr:etry:: Type: Area Length[m] :8. 47E+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7 000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825€+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM~246 1. 0005+00
Source: 2
Location:: Room : 1 x: 4.24y 00 z: 1.25 [m] .
Georﬂetry:: Type: Area Length[m] 18.47€+00 width[m]:2.49e400 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-246 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05 Page: 8 *x
Title : Humboldt Bay DCGL_Cm246

Input File : C:\RESRAD_Family\BUTILD\3.5\HB_DCGL-Cm246.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 5 {m]
Geor’r‘\e\:ry 1 Type: Area Length[m] S64E+00 mdth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000€-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-246 1. 000E+00
Source: 4
Location:: Room : 1 x: 4.24 y z: 1.25 [m]
Geortr]\etry 1 Type: Area Length[m] 8 47E+00 width{m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320€-07 [1/hr]
Fraction released to air: 7.000E-02 .
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
CM-246 1. 000E+00
Source: 5
‘Location:: Room : 1 x: 8.47y 82 1.25 [m] i .
Geometry:: Type: Area Length[m] iS. 64E+00 width[m]:2.49e+00 Direction: x

Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02

Removable fraction: * 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-246 1.000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:20:05 Page: 9 **
Title : Humboldt Bay DCGL.Cm246

Input File : C:\RESRAD_ Fam11y\BUILD\3.S\HB_DCGL-Cm246.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.24y 9 [m]
Geo;r‘\etry Type: Area Length[m] 8 47E+00 mdth[m] 5.64£+00 Direction: z
Pathwa
D¥rect Ingestion Rate: 9.320e-07 [1/hr)
Fraction released to air: 7.000€~02
Removable fraction: 1.000e-~01
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Time to Remove: 1.825€6+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-246 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:20:05 Page: 10 **
Title : Humboldt Bay DCGL_Cm246

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cm246.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Souice Sougce source Source Source Source Total
4

Receptor 1 6.14€-05 2.52E-05 1.64E-05 2.52E-05 1.64E-05 5.93E-05 2.04E-04
Totaq 6.14€6-05 2.52E-05 1.64€-05 2.52E~05 1.64E-05 5.93E-05 2.04£-04
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Co-60 Results:

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:22:41 Page: 1 **

Title : Humboldt Bay DCGL_Cob60
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C060.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
guilding Information.......... . 3
source Information, 4
For time = 0.00E+00 yr

Time Spec1f1c Parameters..... 7
Receptor-source Dose Summary. 10
Dose by Pathway Detail....... e 1
Dose by Nuclide Detail................ 12
For time = 1,00E+00 yr
Time Spec1f1c Parameters...cavveeeosees 14
Receptor-Source Dose 5ummary. 17
Dose by Pathway Detail. . 18
Dose by Nuclide Detail. . 19
For time = 5.00€+00 yr
Time Specif\c Parameters. ... 21
Receptor-Source Dose Summary, 24
Dose by Pathway Detail..... e 25
Dose by Nuclide petail..... .. 26
FUTT SUMMArY..vcvsvinrnnrernncnns 28

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:22:41 Page: 2 %

Title : Humboldt Bay DCGL._Co60
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~C060.b1d

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 2z FracTime Inhalation Ingest1on(Dust)
(m] [m] [m] [m /day] m2/hr]
1 1 4,240 2.820 1.000 1.000 4.56E+01 OE 04

== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
g/cm3 [cm]

1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

e e
SnBwWN

#% RESRAD-BUILD Dose Program output Version 3.50 01/25/12 10:22:41 Page: 3 =¥

Title : Humboldt Bay DCGL_Co6!
Input File : C:\RESRAD_ Fam1'|y\BUILD\3 5\HB_DCGL-C060.b1d

=s====== Building Information ==s=====

Building Air Exchange Rate: 8.36E-01 1/hr

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

kA AR ATk A AR e Ak A Ak Ak

* *

* *

* <=Q01: 9.94E+01
H1: 2,490 w Room 1 * Q10 : 9.9%4e+01
. *  LAMBDA: 8.36e-01 *
Area 47.770 * :

*

LA AL S22 2222 R R R R 8] )

Deposition velocity: 4.78e-04 [m/s] Resuspension Rate: 6.70€-10 [1/s]
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*% RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:22:41 Page: 4 **

Title : Humboldt Bay DCGL_C

Input File :
Source: 1
Location:: Room :

Geometry:: Type:
Pathway ::

1 x:
Area

Direct Ingestion Rate:
Fraction released to air: 7.
Removable fraction:
Time to Remove:

Contamination:: |
Nuclide Concentration

Co60
C:\RESRAD__Fami1y\BUILD\3.5\HB_DCGL-C060.b1d

4.24 y
9.320e-07 (1/hr]
Q00E-02

.000E-01
5.270E+04 [day]

0.00[m
Length[m] 8 47E+00 width

Em] :5.64E+00 Direction: z

Dose Conversion Factor (Library: FGR 11)

fpci/m2]
C0-60 1,000€+00

Source: 2

Location:: Room :

Geometry:: Type:
Pathway ::

Ingestion

[mrem/pCi

2.690£-05

1 x:
Area

Direct Ingestion Rate:

Fraction released to air: 7.

Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration

Inhalation Submersion
1 [mrem/pCil [mrem/yr/
Ci/m 3)]
2.190E-04 1 472€-0

4.24 y: 00 1.25[m
Length[m] '8, 47E+00 width
9.320E-07 [1/hr]

000E-02

1.000e-01
5.272e+04 [day]

%m] :2.49e+00 Direction: y

Dose Conversion Factor (Library: FGR 11)

[pCi/m2]
C0~60 1.000e+00

Ingestion
[mrem/pCi

2.690£-05

Inhalation Submersion
1 [mrem/pCil [mrem/yr/
pCi/m3)
2.190e-04 1. 472E 0

*% RESRAD-BUILD Dose Program Output, Version 3,50 01/25/12 10:22:41 Page: 5 **
Title : Humboldt Bay DCGL_C060

Input File :
Source: 3
Location:: Room :

Geometry:: Type:
Pathway ::

1 x:
Area

Direct Ingestion Rate:
Fraction released to air: 7.
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration

C:\RESRAD_Fami 1y\BUILD\3.5\HB_DCGL-C060.b1d

0.00 y 82 25[m
Length[m] 5. 64E+00 W1dth

9.320-07 [1/hr]
000€e-02

1.000e-01

5.278e+04 [day]

]
[m]:2,49e+00 Direction: x

Dose Conversion Factor (Library: FGR 11)

[pCi/m2]
C0-60 1.000E+00

Source: 4

Location:: Room :

Geometry:: Type:
Pathway ::

Ingestion
[mrem/pCi

2.690€E~05

1 x:
Area

Direct Ingestion Rate:
Fraction released to air: 7.000e-02
Removable fraction:
Time to Remove:

Contamination::

Inhalation Submers1on
1 [mrem/pcCi} [mrem/§

2,190e-04 1. 472E 02

4.24 y 5.64

z: 25[m
Length[m] 8,47e+00 W1dth m]):2.49e+00 Direction: y

9.320E-07 [1/hr]

1.000e-01
5.273e+04 [day]

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

[pCi/m2]
. C0o-60 1.000E+00

Ingestion
[mrem/pcCi

2.690€E-05

Inhalation Submersion
] ([mrem/pCi] [mrem/yr/
(pCi/m3)]
2.190e-04 1 472e-02

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:22:41 page: 6 **
Title : Humboldt Bay DCGL_C060
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C060.b1d

source: 5

Location:: Room :

Geometry:: Type:
Pathway ::

1 x:
Area

Direct Ingestion Rate:
Fraction released to air: 7.000E-02
Removable fraction:
Time to Remove:

8.47 y 1.25
Length[m] 5 64E+00 w1dth

9.320€-07 [1/hr]

1.000E-01
5.271E+04 [day]

[m] 2.49e+00 Direction: x
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Contamination:: .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
{pCi/m2] [mrem/pCi] [mrem/pCil [mrem/yr/

(pCi/m 3)]
Co-60 1.000E+00  2.690E-05 2.190€-04 1.472E-02
Source: 6
Location: Room : 1 «x: 4.24 y 49[m]
Geo:etry Type: Area Length[m] 8 47E+00 w1dth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 f1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.262E+04 [day]

Contamination:: . . K
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion Inhalation Submersion
{pCi/m2] [mrem/pCi] [mrem/pCi} [mrem/yr/
(pCi/m3)1
C0o-60 1.000E+00  2.6906-05  2.190E-04 1.472e-02

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:22:41 Ppage: 7 **
Title : Humboldt Bay DCGL_C060

Input File : C:\RESRAD_Family\BUILD\3,5\HB_DCGL~C060.b1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1
Location:: Room : 1 x: 4,24y 82 0.00 {m]
Geoaetry:: Type: Area Length[m] i8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7 000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.270E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
Co-60 1.000E+00
Source: 2 :
Location:: Room : 1 x: 4.24 y 00 1.25
Geogetry:: Type: Area Length[m] ‘8. 47E+00 \mdth[m] 2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.272e+04 (day]
Contamination:: NucTide Concentration
[pCi/m2
€0-60 1.000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:22:41 Page: 8 **
Title : Humboldt Bay DCGL_Co60

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C060.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 2.82 25 [m]
Geogetry:: Type: Area Length[m] 5. 64E+00 W'Idth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.278e+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
C0-60 1. 0005+00
Source: 4 :
Location:: Room : 1 x: 4.24y 1.25 [m)
Geor[n\etr‘y:: Type: Area Length[m] 8 47E+00 W'ldth[m] 2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 320E 07 [1/hr]
Fraction released to air: 7 000
Removable fraction: 1. 00
Time to Remove: .273E+04 [day]
BARTLETTY
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Contamination:: Nuclide Concentration
[pCi/m2]
C0-60 1.000E+00
source: 5 |
Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m]
Geowetry:: Type: Area Length[m]:5.64E+00 width[m]:2.49e+00 Direction: x
Pathway :: .
Direct Ingestion Rate: 9.320E~07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.271e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
€0-60 1.000£+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:22:41 Page: 9
Title : Humboldt Bay DCGL_Co60

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C060.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.24 y: 2.82 z: 2.49 [m]
GeoEetry:: Type: Area Length[m]:8.47E+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.262E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
Cco-60 1.000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:22:41 Page: 10 **
Title : Humboldt Bay DCGL_C060

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-C060.b1d

Evaluation Time: 0.00000000£+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Receqtor 1 1.78E-05 3.50E-06 1.45€E-06 3.50E-06 1.45€-06 1.32E-05 4.09E~05
Tota 1.78€-05 3.50E-06 1.45E-06 3.50E-06 1.45E-06 1.32E-05 4.09E~05
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Cs-137 Results:

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:25:02 Page: 1 #*
Title : Humboldt Bay DCGL_Cs137
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cs137.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters...... veaaas 2
Building Information.......... . . 3
source Information......... . 4
For time = 0.00E+00 yr
Time Specific Parameters..... 7
Receptor-Source Dose Summary.. . 10
Dose by Pathway Detail.......... .11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters.......c..eue- 14
Receptor-Source Dose Summary.... 17
Dose by pathway Detail.......... . 18
Dose by Nuclide Detail...coivvasucanns 19
For time = 5.00E+00 yr
Time Specific Parameters.......o.uvuun 21
Receptor-Source Dose Summary.... 24
Dose by Pathway Detail.......... 25
Dose by Nuclide petail.. . 26
FUll Summary.....oeeveeeavas 28

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:25:02 page: 2 **
Title : Humboldt Bay DCGL_Cs137
Input File : C:\RESRAD_Family\BUIiD\3.5\HB_DCGL-Cs137.b1d

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 s===c==x==
Receptor Room X y Zz_ FracTime Inhalation Ingestion(Dust)
m] [m) m [m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56E+01 1.00e-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
g/cm3 [em]

1.00e+00 0.00E+00 Concrete
1.00E+00 0.00£+00 Concrete
1.00E+00 (0) 00E+0Q Concrete
V]
1]

1.00E4+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.006+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:25:02 Page: 3
Title : Humboldt Bay DCGL_Cs5137
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cs137.bld

e e
B W

========Building Information ========

8uilding Air Exchange Rate: 8.36e-01 1/hr

Room
LAMBDA: 8.36E-01 .
"
ERAA R A AN A AR AR AN A A A RN R AT A AR

Deposition velocity: 4.786-04 [m/s] Resuspension Rate: 6.70E-10 [1/s)

Area 47.770

Height[m} Air Exchanges [m3/hr]
Area [mz Akhreh kA RStk r b ke A a bty
* -
* E3
* <=Q01: 9.94g+01 .
Hl:  2.490 : 1 : Q10 : 9.94e+01
*
*

@BARTLETT Page 51



Bartlett Engineering

Humboldt Bay Building Surface DCGLs

ENG-HB-004
Rev. 0

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:25:02

Title : Humboldt Bay DCGL_Cs137

Input File : C:\RESRAD_Family\BUILD\3.

======== Source Information ==s=====
Source: 1

Location:: Room : 1 x: 4.24y 82 00[m]
Geometry:: Type: Area Length[m] :8. 47E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 5.270e+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

S\HB_DCGL-Cs137.b1d

K Ingestion
[pCi/m2] [mrem/pCi]

Cs-137 1.000e+00  5.000e-05

Source: 2
Location:: Room : 1 x: 4.
Geometry:: Type: Area
Pathway ::

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

Time to Remove:

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Inhalation Submersion

[mrem/pCil [mrem/yr/
(pCi/m3)]

3.190e-05  3.183e-03

24 y: 00 25[m
Length[m] 8 47E+00 w1dth

9.320E~07 [1/hr]
7 000E-02
1.000e-01
5.272e+04 [day]

Ingestion
[pCi/m2] [mrem/pCi]
C€s-137 1.000e+00  5.000€-05

*%* RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:25:02

Title : Humboldt Bay DCGL_Cs137
Input File : C:\RESRAD_Family\BUILD\3.

Source: 3

Geometry:: Type: Area
Pathway ::
D1rect Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination::

Location:: Room : 1 x: 0.00 y

Inhalation Submers1on

{mrem/pCil [mrem/§
i/m3)

3.190e-05  3.18B3€- 03

S\HB_DCGL-Cs137.bld

1.25[m
Length[m] S 64E+00 w1dth

9.3206-07 [1/hr]
7.000E-02
1.000E-01
5.278E+04 [day]

]
[m:

]
[m]):

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

cs-137 1.000e+00  5.000E-05

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Inhalation Submersion
[mrem/pcCi} [mrgm/ r/

{pC
3.190e-05 3. 183E 03

24y 25[m
Length[m] 8 47E+00 W1dth

9.320e-07 [1/hr]
7.000E-02
1.000e-01
5.273e+04 [day]

source: 4 A
Location:: Room : 1 x: 4.
Geometry:: Type: Area
pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Contamination::
. Ingestion
(pCi/m2] [mrem/pCi]
Ccs-137 1.000e4+00  5.000£-05

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:25:02

Title : Humboldt Bay DCGL_Cs137
Input File : C:\RESRAD_Family\BUILD\3.

Source: 5
Location:: Room : 1 x: 8.
Geometry:: Type: Area
Pathway ::

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

Time to Remove:

Inhalation Submersion

[mrem/pCil [mrem/yr/
pCi/m3)]

3.190e-05 3 183e-03

5\HB_DCGL-Cs137.b1d

47 y
Length[m] 5 64E+00 W1dth

9.320e-07 [1/hr]
7.000e-02
1.000e-01
5.271E+04 [day]

]
[m]:

23l

Page: 4 w*

5.64E+00 Direction: z

2,49e+00 Direction: y

Page: 5 ¥*

2.49e+00 Direction: x

2.49e+00 Direction: y

Page: 6 *¥

12.49e+00 Direction: x
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Contamination:: i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
{pCi/m2] [mrem/pCi] [mrem/pCi] [mrey/y%
m3
€s-137 1.000e+00 S5.000E-05  3.190e-05 3.183e-03

Source: 6

Location:: Room : 1 x: 4.24y 82 49[m %
Geometry:: Type: Area Length[m] :8. 47E+00 vndth m]:5.64e+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

fFraction released to air: 7.000e-02

Removable fraction: 1.000e-01

Time to Remove: 5.262e+04 [day]

Contamination:: i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersmn
[pCi/m2] [mrem/pCi] [mrem/pCi] [mre?/g
: C1/m
cs~137 1.000e+00 5.000E-05  3.190E-05  3.183E- 03

** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:25:02 Page: 7 x*
Title : Humboldt Bay DCGL_Cs137 :
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cs137.b1d

Evaluation Time: 0.00000000E+00 vyears

=== Assessment for Time: 1
=== Time =0.00E+00 yr
========Source Information ========
Source: 1
Location:: Room : 1 x: 4.24y 2.82 0.00 [
Geometry:: Type: Area Length[m] 8. 47E+00 mdth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 5.270E+04 [day]
- Contamination:: Nuclide Concentration
[pCi/m2]
€s-137 1.000E+00
Source: 2
Location:: Room : 1 x: 4.24 y 00 5 [m]
Geowetry:: Type: Area Length[m] 8. 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.3208-07 [1/hr]

Fraction released to air: 7. 000 -02

Removable fraction: 01
Time to Remove: 5.27ZE+04 {day]
Contamination:: Nuclide Concentration
pCi/m2]
€s-137 1. 000E+00

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:25:02 Page: 8 **
Title : Humboldt Bay DCGL_Cs137

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cs137.bld

Evaluation Time: 0.00000000E+00 vyears

Source: 3

Location:: Room : 1 x: 0.00 y £
Georﬂetry:: Type: Area Length[m] 5 64E+00 W1dt [m]:2.496+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7 000e-02

Removable fraction: 1.000€E- 01

Time to Remove: 5.278e+04 [day]
Contamination:: Nuclide Concentration

{pCi/m
Ccs-137 1.000€+00
Source: 4

Location:: Room : 1 x: 4,24y 5 [m]
Geor}r:etry Type: Area Length[m] 8 47E+00 W'ldth[m] 2.49e+00 Direction:
Pathwa

D¥rect Ingestion Rate: 9.320€e-07 {1/hr]}

Fraction released to air: 7.000£-02

z

y
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Removable fraction: 1.000é-01
Time to Remove: . 5.273e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
€s-137 1. 000E+00
Source: 5
. tocation:: Room : 1 x: B8.47 y 1.25 [m]
Geor'r]netry:: Type: Area Length[m] 5 64E+00 width[m]:2.49E+00 Direction:
pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000€-02
Removable fraction: 1.000e-01
Time to Remove: 5.271e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
€s-137 1. 000E+00

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:25:02 Page: 9 **
Title : Humboldt Bay DCGL_Cs137

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Cs137.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6

Location:: Room : 1 x: 4,24 y: 2.82 z: 2.49 [m]
Georﬂetry:: Type: Area Length[m]:8.47e4+00 width[m]:5.64€+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E—02
Removable fraction: 1.000e-01
Time to Remove: 5.262£+04 [day]
Contamination:: Nuclide Concentration
’ [pCi/m2]
cs-137 1.000E+00

** RESRAD-BUILD Dose Praogram Output Version 3.50 01/25/12 10:25:02 Page: 10 **
Title : Humboldt Bay DCGL_Cs137

Input File : C:\RESRAD_Family\BUILD\3.S5\HB_DCGL-Cs137.bld

Evaluation Time: 0.00000000€+00 years

RESRAD-BUILD Dose Tables

source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Receptor 1 4.93e~06 1.08E-06 4.99€-07 1.08E-06 5.00E-07 3.77E-06 1.19€-05
Tota 4.93e~06 1.08€-06 4.99E-07 1.08E-06 5.00e-07 3.77E-06 1.19€-05
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Eu-152 Results:

** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:30:22 Page: 1 **
Title : Humboldt Bay DCGL_E
Input File : C:\RESRAD_ Fam1'|y\BUILD\3 S\HB_DCGL-Eu152.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input ParamelerS......ceeses 2
Building Information 3
source Information....veveevieinaniannan 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-source Dose SUMMArY.......... 10
Dose by Pathway Detail.....ivievunnaas 11
. Dose by Nuclide Detaﬂ ................ 12
For time = 1,00E+00 yr
Time Specific Parameters.......eovvins 14
Receptor-Source DOS€ SUMMArY......vaes 17
Dose by Pathway Detail................ 18
Dose by Nuclide Detail................ 19
For time = 5.00E+00 yr
Time Specific Parameters.............. 21
Receptor-Source DOSE SUMMArY.......... 24
Dose by pPathway Detail..........cevues 25
Dose by Nuclide Detail. 26
FUT] SUMMArY...viereeenanvosnarnasnannens 28

** RESRAD-BUILD Dose Program 0utput version 3.50 01/25/12 10:30:22 Ppage: 2 ¥*
Title : Humboldt Bay DCGL_Eu
Input File : C:\RESRAD_ Famﬂy\BUILD\3.5\HB_DCGL-Eu152.b1d

I

RESRAD-BUILD Input Parameters

nHw
i
tl

L]

Number of Sources : 6

Number of Receptors: 1

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

Receptor Information ==

Receptor Room 3 y z_ FracTime Inhalation Ingesnon(oust)
[m] [m] [m} [m3/day hr]
1 1 4.240 2.820 1.000 1.000 4. 56E+01 1.005—04

=== Receptor-Source Shielding Relationship ===

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

1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00e+00 Concrete
1.00E400 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program 0utput version 3.50 01/25/12 10:30:22 Page: 3w
Title : Humboldt Bay DCGL_EulS52
Input File : C:\RESRAD. Fam1'|y\BUILD\3 S5\HB_DCGL-Eul52.bld

e
=XV SWINTIN

Building Information =====c==

Building Air Exchange Rate: 8.36e-01 1/hr

He1ght[m} Air Exchanges [m3/hr]
Area [m2
A2 222222 A 222222222222 221

*

: -
* <=Q01: 9.94E+01
H1: 2,490 * Room 1 * Q10 @ 9.94e+01
*
*
*
*

* ®

LAMBDA: 8.36E-01
Area 47.770

*

L2 3] * L *

Deposition velocity: 4.788-04 [m/s] Resuspension Rate: 6.70E~10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:30:22 Page: 4 **
Title : Humboldt Bay DCGL_Eul
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul52.bld

Source: 1 |
Location:: Room : 1 x: 4.24 y z: 00{m]
Geowetry:: Type: Area Length[m] 8 47400 W'ldth[m] 5.64E+00 Direction: z
Pathway ::

Direct Ingestion Rate: 9,320e-07 [1/hr])
Fraction released to air: 7.000E-02
Removable fraction: 1. 000 01
Time to Remove: 5.270e+04 [day]

Contamination:: . A .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi]} %mre.r}n/ l)‘{
pCi/m
GD-152 0.000E+00 1.610E-04  2.430e-01  0.000£+00
EU-152 1.000E+00 6.4808-06 2.210E-04  6.5996-03

Source: 2
Location:: Room : 1 x: 4.24 y 00 1.25[m]
Geor}r\netry:: Type: Area Length[m] :8. 47E+00 mdth[m] 2.49e+00 Direction: y
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: .000e-01
Time to Remove: . 5.272e+04 [day]

Contamination:: | . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCil [mrem/pCil [mrem/yr/

pCi/m3)]
Gp-152 0.000E+00  1.610e-04  2.430e-01 0. OOOE+00
Eu-152 1.000e+00 6.480E-06 2, 210E 04  6,599e-03
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:30:22 Page: 5 *x
Title : Humboldt Bay DCGL_Eul52
Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-Eul52.b1d

Source: 3 |

Location:: Room : 1 x: 0.00 82 25{m]

Geometry:: Type: Area Length[m] 564E+00 md\:h[m] 2.49e+00 Direction: x

Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr)
Fraction released to air: 7.000t-
Removable fraction: 1. OOOE-Ol
Time to Remove: 3.305e+04 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi} [mrgm/gr/

pC
6D-152 0.000E+00 1.610-04 2.430E-01  0.000E+0D
EU-152 1.000E+00  6.480E-06 2.2106-04  6.599€-03

Source: 4

Location:: Room : 1 x: 4.2 y 1.25[m
Geor}r]letry:: Type: Area Length[m] 8 47E+00 wu:h:h[m] 2.49e+00 Direction: y
Pathwa
D¥rect Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E~02
Removable fraction: 1.000E~01
Time to Remove: 1.821E+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi] [mEem/)g;{
i/m
GD-152 0.000€e+00 1.610E-04  2.430E-01  0.00QE+00
EU-152 1.000E+00 6.480E-06 2.210E-04  6.599e-03

*+ RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:30:22 Page: 6 **

Title : Humboldt Bay DCGL_Eul52
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul52.b1d

Source: 5

Location:: Room : 1 x: B8.47y 2.82 2z 1.,25[m %
Georfr‘netry:: Type: Area Length[m] 5.64E+00 W1dth m]:2.496+00 Direction: x
Pathway ::

Direct Ingestion Rate: 9.320€- 07 [1/hr])
Fraction released to air: 7.000E-0.
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Removable fraction: 1.000e-01
Time to Remove: 3.311e+04 [day]

Contamination:: X .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3) ]
GD-152 0.000e+00 1.610£-04 2.430e-01  0.000e+00
EU-152 1.000e+00 6.480E-06 2.210e-04 6.599e-03
Source: 6
Location:: Room : 1 x: 4.24y 2.49[m 1
Geometry 1 Type: Area Length[m] 8 47E+00 width[m] :5.64E400 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7. OOOE-O
Removable fraction: 1.000£-01
Time to Remove: 5.262E+04 [day]

Contamination:: | i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)}
GD-132 0.000E+00  1,610e-04 2.430E-01  0.000E+00
Eu-152 1.000E+00  6.480E-06 2.210E-04  6.599E-03

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:30:22 Page: 7 %*
Title : Humboldt Bay DCGL_Eul52

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul52.b1d

Evaluation Time: 0.00000000e+00 years

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

=== Source Information

Source: 1

Location:: Room : 1 x: 4,24y :0.00 [m]
Geometry:: Type: Area Length[m] 8 47E 00 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000€-01
Time to Remove: 5.270E+04 [day]
Contamination:: Nuclide COncen}rg§1on
m
GD-152 0.000E+00
EU-152 1.000e+00
Source: 2
Location:: Room : 1 x: 4.24y 5 [m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 5.27ZE+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
GD-152 0. 000E+00
EU-152 1.000€+00

#* RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:30:22 Page: g **
Title : Humboldt Bay DCGL_Eul52

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~Eul52.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 0.00y 82 1.25 [m]
GeoEetry 1 Type: Area Length[m] 5. 64E+00 W1dth[m} 2.49£+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320eE-07 [1/hr]
Fraction released to air: 7. 000 -02
Removable fraction: 1.000e-01
Time to Remove: 3.305€+04 [day]
Contamination:: Nuclide Co?cen>r3§1on
GD-152 0. 000E+00
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Eu-152 1.000€+00
Source: 4
Location:: Room : 1 x: 4.24y 5.64 z: 1.25 [m]
GeoEetry:: Type: Area Length[m] 8.47e+00 width{m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9 320€E- 07 [1/hr]
Fraction released to air: 7.000E-0
Removable fraction: 1. 00! OE-Ol
Time to Remove: 1.821e+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
Gb-152 0.000E+00
EU-152 1.000E+00
Source: 5
Location:: Room : 1 x: 8.47 y 2.82 z: 1.25 [m] ‘
Geowetry : Type: Area Length[m] 5.64E+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000€-02
Removable fraction: 1.000€-01
Time to Remove: 3.311e+04 [day])
Contamination:: Nuclide Concentration
[pCi/m2]

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:30:22 Page: 9 **
Title : Humboldt Bay DCGL_Eul52
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul52.bl1d

Evaluation Time: 0.00000000E+00 years

GD-152 0.000E+00
EU-152 1.000e+00
Source: 6
Location:: Room : 1 x: 4,24 y 2.82 49 [m]
Geogetry:: Type: Area Length[m] 8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove:. 5.262E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
GD-152 0.000E+00
EU-152 1.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:30:22 Ppage: 10 **

Title : Humboldt Bay DCGL_Eul52
Input File : C:\RESRAD_family\BUILD\3.5\HB_DCGL-Eul52.bld
Evaluation Time: 0.00000000£+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Source Total
2 3 4

H
8.83€-06 1.72E-06 7.09e-07 1.726-06 7.11E-07 6.52E-06 2.02E-05

Receqtor 1 . - .
Tota 8.83E-06 1.72E-06 7.09e-07 1.72€-06 7.11e-07 6.52e-06 2.02e-05
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Eu-154 Results:

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:31:37 Page: 1 **
Title : Humboldt Bay DCGL_|
Input File : C:\RESRAD_| Fam11y\BUILD\3 5\HB_DCGL-Eu154.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters........s-us 2
Building Information 3
Source Information......oeevvvivan 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary .. 10
Dose by Pathway Detail........... oo 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters........cov-u. 14
Receptor-Source Dose Summary .. 17
Dose by pathway Detail........... .. 18
Dose by Nuclide Detail..........euvune 19
For time = 5.00E+00 yr
Time Specific Parameters.............. 21
Receptor-Source Dose Summary 24
Dose by Pathway Detail 25
Dose by Nuclide Detail... .. 26
Full Summary....cooeevenees 28

** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:31:37 Page: 2 **
Title : Humboldt Bay DCGL_Eu
Input File : C:\RESRAD_ Fam11y\BUILD\3 S5\HB_DCGL-Eul54.b1d

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors 1

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

========== Receptor Information ===—======

Receptor Room X y z FracTime Inhalation Ingestion{Dust)
[m] [m) [m] [m3/day] . _[m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56e+01 1.00e-04

=== Receptor-Source Shielding Relationship

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

1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00E+00 0.00£+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:31:37 Page: 3 %
Title : Humboldt Bay DCGL_Eul54
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul54.b1d

It bk e
VD WN

Building Information

Building Air Exchange Rate: 8.36E-01 1/hr

He1ght[m] Air €xchanges {m3/hr}
Area [mz ThkE A AR b E A A kRN Rk Ak kd
- ¥
*
<=Q01: 9.94g+01
Hl:  2.490 1 * Ql0 : 9.94e+01

* %

Area 47,770

*

*

*

* Room

: LAMBDA: 8.36E-01
*

*

L1 A kA Eh

Deposition velocity: 4.78e-04 {m/s] Resuspension Rate: 6.70E-10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:31:37 Page: 4 **
Title : Humboldt Bay DCGL_Eul54
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul54.b1d
Source Information
Source: 1
Location:: Room : 1 x: 4.24 y 2.82 z: 0.00[m 1
Geoaetry:: Type: Area Length[m] 8.47E+00 wWidth[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.270e+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
Ingestion_ 1Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrgm/yr/
(pCi/m3)]
EU-154 1.000e+00 9.550E-06 2.860€-04 7.172E-03
Source: 2
Location:: Room : 1 x: 4,24 y 0.00 z: 25[(m }
Geoﬁetry:: Type: Area Length[m] 8. 47E+OO W1dth m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: . 5.272e+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
i Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] Emre7/§;§
Ci/m
EU-154 1.000E+00  9.550E-06 2.860E-04 7.172E-03
** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:31:37 Page: 5 **
Title : Humboldt Bay DCGL_Eul54
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul54.b1d
Source: 3
Location:: Room : 1 x: 0.00 y 2.82 1.25[m {
GeoEetry:: Type: Area Length[m] 5. 64E+00 width m]:2.49e4+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.305e+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: fGR 11)
Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3)]
EU-154 1.000e+00  9.550E-06 2.860E-04 7.172e-03
Source: 4
tocation:: Room : 1 x: 4,24y 25(m)
Geometry Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+400 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320E~07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000e-01
Time to Remove: 5.273e+04 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCil [mre7/§;{
Ci/m
EU-154 1.000e+00  9.550e-06 2.860e-04 7.172e-03
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:31:37 Page: 6 **
Title : Humboldt Bay DCGL_Eul54
Input Filte : C:\RESRAD_family\BUILD\3.5\HB_DCGL-Eul54.bl1d
Source: 5
Location:: Room : 1 x: 8.47 y 2.82 1.25(m {
GeoEetry Type: Area Length[m] 5. 64E+00 width m]:2.49e4+00 Direction: x
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 3.311e+04 [day]
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Contamination: : . i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCi) Emrer}l/g;{
m.
EU-154 1.000E+00  9.550e-06  2.860E-04 7.172£-03

Source: 6
Location:: Room : 1 x: 4.24 y 49[m]
Geor'r:etry:: Type: Area Length[m] 8 47E+00 W'ldth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.262e+04 [day]

Contamination:: .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3)]
EU-154 1.000e+00 9.550E-06 2.860e-04 7.172E-03

** RESRAD-BUILD Dose Program Output, version 3,50 01/25/12 10:31:37 Page: 7 =¥
Title : Humboldt Bay DCGL_Eul54

Input File : C:\RESRAD_Fami1y\BUILD\3.5\HB_DCGL-Eul54.b1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1
Location:: Room : 1 x: 4.24 y: 82 0.00 [m]
Georﬁetry:: Type: Area Length[m] :8. 47E+00 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1.000E-01
Time to Remove: $.270E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
£U-154 1.000e+00
Source: 2
Location:: Room : 1 x: 4.24y 00 1.25 [m]
Geo:etry Type: Area Length[m] :8. 47E+00 mdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.272e+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
EU-154 1. OOOE+00

#% RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:31:37 Page: g **
Title : Humboldt Bay DCGL_Eul54

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul54.b1d

Evaluation Time: 0.00000000e+00 years

Source: 3
Location:: Room : 1 x: 0.00y S [m]
Geor’r]letry Type: Area Length[m] 5 64E+00 W'ldr.h[m] 2.49e+00 Direction:
pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.3056+04 [day]
Contamination:: Nuclide Co?cen;rgF on
EU-154 1.000E+00
Source: 4
Location:: Room : 1 x: 4.24 y 5 [m]
Geor’rlietry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320eE-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
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Time to Remove: 5.273€+04 [day]
Contamination:: Nuclide Concentration
pCi/m2}
EU-154 1. 000E+00
Source: 5
Location:: Room : 1 x: 8.47y o 1.25 [m]
GeOﬂetry:: Type: Area Length[m] 5 64E 00 width{m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320€E- 07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 01
Time to Remove: 3.311E+04 {day]
Contamination:: Nuclide Concentration
[pCi/m2]
EU-154 1. 000E+00
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:31:37 Page: 9 *x
Title : Humboldt Bay DCGL_EulS4
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Eul54.bld
Evaluation Time: 0.00000000€+00 years
Source: 6
Location:: Room : 1 x: 4.24y 2.82 2.49 [m]
Geometry:: Type: Area Length[m] 8. 47E+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320€e- 07 [1/hr]
Fraction released to air: 7. 00 E-
Removable fraction: 1.000€ 0
Time to Remove: 5.262e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
EU-154 1. OOOE+00
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:31:37 Page: 10 **
Title : Humboldt Bay DCGL_Eul54
Input File : C:\RESRAD_Family\BUILD\3,5\HB_DCGL-Eul54.bld
Evaluation Time: 0.00000000E+00 years
RESRAD-BUILD Dose Tables
Source Contributions to Receptor Doses
[mrem]
Sou;ce Sou;ce Sou;ce Sou;ce Sours'ce 50ugce Total
Recegl)tor 1 9.36E-06 1.83E-06 7.56E-07 1.83E-06 7.58E-07 6.92E-06 2.15€-05
Tota 9.36E-06 1.83e-06 7.56E-07 1.83E-06 7.58E-07 6.92E-06 2.15e-05
NBARTLETT
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H-3 Results:

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: 1 **
Title : Humboldt Bay DCGL_H3
Input File : C:\RESRAD_FamiTly\BUILD\3.5\HB_DCGL-H3.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD INnput ParametersS.....ceieves 2
Building Information 3
source Information.. 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary... wesn 10
Dose by Pathway Detail......... eees 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary. 17
Dose by Pathway Detail....... ee. 18
Dose by Nuclide Detail................ 19
For time = 5,00E+00 yr
Time Spec1f1c Parameters....cceerovnens 21
Receptor-source Dose Summary. vees 24
Dose by Pathway Detail....... vees 25
Dose by Nuclide pDetail... 26
Full Summary...... [P 28

** RESRAD-BUILD Dose Program Output, Versjon 3.50 01/25/12 10:32:46 Page: 2 *®
Title : Humboldt Bay DCGL_H3
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.bld

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

Total Time 3.650000E+02 days
Fraction Inside 1 2.670000E-01

=====z=====_Receptor Information ===—=====

Receptor Room X y z FracTime Inha1at1on Ingest1on(Dust)
[m} [m] [m] [m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56E+01 1.00e-04

=== Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material
g/cm3 fem]

1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: 3 *¥
Title : Humboldt Bay DCGL
Input File : C:\RESRAD_| Famﬂy\BUILD\S S\HB_DCGL-H3.b1d

e
B WNE

Building Information

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
P22 222 222222222 R by s )

%
*

<=Q01: 9.94e+01
H1: 2,490 Room 1 * Ql0 : 9.94e+01
LAMBDA: 8.36E-01 *

Area 47.770 *

*

FE

Deposition velocity: 4.78e-04 [m/s] Resuspension Rate: 6.70E-10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3,50 01/25/12 10:32:46
Title : Humboldt Bay DCGL_H3
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.b1d

========Source Information
Source: 1

Location:: Room : 1 x: 4.24 y 00[m %
Geometry:: Type: Area Length[m] 8 47E+00 vndth ]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 1.000£+00

Removable fraction: 1.000e-01

Time to Remove: 1.825e+04 [day]

Contamination:: R
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] {mrem/yr/

(pCi/m3)]
H-3 1.000E+00 6.400E-08 6.400E-08 3.866E-08
Source: 2
Location:: Room : 1 x: 4.24y 00 25[m)]
Geometry:: Type: Area Length[m] ‘8. 47E+00 mdth[m]
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr])
Fraction released to air: 1 000E+00
Removable fraction: 1.000e-01
Time to Remove: 1.823E+04 [day]

Contamination:: | i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrey/%;{
Ci/m
H-3 1.000E+00  6.400E-08 6.400E-08 3.866E-08

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46
Title : Humboldt Bay DCGL_H3
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.bld

Source: 3

Location:: Room : 1 x: 0.00y 2.82 z: 1.25[m]
Geometry Type: Area Length[m] 5.64E+00 W1dth[m]
Pathway N

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 1.000E+00

Removable fraction: 1.000e-01

Time to Remove: 1.813e+04 [day]

Contamination:: . R
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2) [mrem/pCi) [mrem/pCi) {mrem/yr/

(pCi/m3)]
H-3 1.000E+00  6.400E-08 6.400E-08 3.866£-08
Source: 4
Location:: Room : 1 x: 4.2 y 5.64 25[m]
Geometry Type: Area Length[m] 8. 47E+00 W1dth[m]
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 1.000e+00
Removable fraction: 1.000€e-01
Time to Remove: 1.821e+04 [day]

Contamination:: i . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
{pCi/m2] [mrem/pCi] [mrem/pCi] [mre7/)3(;{
Ci/m
H-3 1.000E+00  6.400e-08 6.400e-08 3.866E-08

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46
Title : Humboldt Bay DCGL_H3
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.b1d

Source: 5
Location:: Room : 1 x: 8.47 y 2.82 z: 25[m]
Geometry Type: Area Length[m] 5.64E+00 mdth[m]
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 1.000e+00

Removable fraction: .000e-01
Time to Remove: 1.809e+04 {day}

Page: 4 **

5.64E+00 Direction:

2 .49e+00 Direction:

Page: 5 **

2.49e+00 Direction:

2.496+00 Direction:

Page: 6 **

2.49E+00 Direction:

z

y

X

y

X
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Contamination:: i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

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

(pCi/m3) ]
H-3 1.000e+00 6.400E-08 6.400e-08 3.866E-08
Source: 6
Location:: Room : 1 x: 4.24 y 49[m %
Geometry:: Type: Area Length[m] 8 47E+OO W1dth m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 1.0
Removable fraction: 1. OOOE 01
Time to Remove: 1.825€+04 [day]

Contamination:: i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] {mrem/pCil [mre7/§;§
Ci/m
H-3 1.000E+00  6.400E-08 6.400E-08 3.866E-08

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: 7 %%
Title : Humboldt Bay DCGL_H3

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.b1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1
Location:: Room : 1 x: 4.24y 82 z: 0.00 [m]
Geor}r‘vetry:: Type: Area Length[m] 18.47E400 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 1.000E+00
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
H-3 1.000e+00
Source: 2
Location:: Room : 1 x: 4,24y 0.00 z: S [m]
Geometry:: Type: Area Length[m] 8.47€+00 W1dth[m] 2.49e+00 Direction:
pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 1.000E+00
Removable fraction: 1.000E-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
H-3 1.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: g **
Title : Humboldt Bay DCGL_H3

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGt-H3.b1ld

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 2.82 z: 5 [m]
Geometry:: Type: Area Length[m] 5.64E+00 mdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320€e-07 [1/hr]
Fraction released to air: 1.000e+00
Removable fraction: 1.000e-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
H-3 1.000e+00
Source: 4
Location:: Room : 1 x: 4.24y 1.25 {m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9,320E- 07 (1/hr]

Fraction released to air: 1 000€e+00
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Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]
t
Contamination:: Nuclide Concentration
[pci/m2]
H-3 1.000E+00 . |
Source: 5
Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m}
Geowetry:: Type: Area Lengthfm]:5.646+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 1.000E+00
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
H-3 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: 9 =
Title : Humboldt Bay DCGL_H3

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6

Location:: Room : 1 x: 4.24 y: 2.82 z: 2.49 [m]
Geometry:: Type: Area Length[m]:8.47E+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]}
Fraction released to air: 1.000E+00
Removable fraction: 1.000e-01
Time to Remove: 1.825€e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
H-3 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:32:46 Page: 10 **
Title : Humboldt Bay DCGL_H3

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-H3.b1ld

Evaluation Time: 0.00000000E+00 vyears

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total

1
Rece?tor 1 8.66E-10 3.82E-10 2,55€-10 3.82E-10 2.556-10 8.66E-10 3.01E-09
Tota 8.66E-10 3.826-10 2.55£-10 3.82e-10 2,55E-10 8.66€-10 3.01E-09

@BARTLETT Page 66



Bartlett Engineering : ENG-HB-004
Humboldt Bay Building Surface DCGLs Rev. 0

I-129 Results:

** RESRAD-BUILD Dose Program Output Version 3.50 01/25/12 10:34:05 Page: 1 #*
Title : Humboldt Bay DCGL_I1
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-I129. b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters........ vea 2
Building Information . 3
Source Information.....vesrseaisananinaan 4
For time = 0.00E+00 yr
Time Spec'lﬁc Parameters.......eeeeees 7
Receptor-Source Dose Summary.. 10
Dose by Pathway Detail........ &
Dose by Nuclide Detail................ 12
For time = 1,00E+00 yr
Time Specific Parameters......oveeena. 14
Receptor-Source Dose Summary.. .o 17
Dose by pathway Detail........ .. 18
Dose by Nuclide Detail... 19
For time = 5.00E+00 yr
Time Spec1f1c Parameters. 21
Receptor-Source Dose Summary 24
Dose by Pathway Detail... 25
Dose by Nuclide petail... .. 26
FUTT SUMMArY..vvivevransnssocaransasonnas 28

** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:34:05 Page: 2 w¥
Title : Humboldt Bay DCGL_I129
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-1129.b1d

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors 1
Total Time :  3.650000E+02 days
Fraction Inside :  2.670000€-01

Receptor Information ==========

Receptor Room X z  FracTime Inha1at1on Ingestion(Dust)
[m] m m2/hr]
1 1 4.240

oo

[m
.820 1.000 1.000 4 56E+01 1.00e-04

N
~<

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
fa/cm3] [em}

1 1 1.00e+00 0.00E+00 Concrete
1 2 1.00E+00 0.00E+00 Concrete
1 3 1.00E+00 0.00E+00 Concrete
1 4 1.00e+00 0.00E+00 Concrete
i (5; 1.00€+00 8.00E+00 Concrete

1.00E+00

** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:34:05 pPage: 3 **
Title : Humboldt Bay DCGL_I129
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-1129.b1d

.00E+00 Concrete

========Building Information ========

Building Air Exchange Rate: 8.36e-01 i/hr

Room
LAMBDA: 8.36E-01 M
*

Height[m} Air Exchanges [m3/hr]
Area [mz R A R AR AL a2 2222222222222 27
* u
* *
* <=Q01: 9.94€E+01
H1: 2,490 : 1 : Q10 : 9.94e+01
*
*

Area 47.770

Deposition velocity: 4.78e-04 [m/s] Resuspension Rate: 6.70e-10 [1/s]
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** RESRAD-BUILD Dose Program 0utput version 3.50 01/25/12 10:34:05
Title : Humboldt Bay DCGL_I1
Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-I129.b1d

source Information

Source: 1

Location:: Room : 1 x: 4.24 y 82 0.00[m {
Geometry Type: Area Length[m] :8. 47E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000e-02

Removable fraction: 1.000E-01

Time to Remove: $.270E+04 [day]

Contamination:: R : . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/{r/

i/m3)]
1-129 1.000E+00 2,760e-04 1.740€e-04 4.438e-05
Source: 2
Location:: Room : 1 x: 4.24 y 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
Pathway :
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.272e+04 [day]

Contamination:: . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/y;{
Ci
1-129 1.000E400 2.760E-04 1.740E-04  4.438E-05

** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:34:05
Title : Humboldt Bay DCGL_
Input File : C:\RESRAD_ Fa.mﬂy\BUILD\S S\HB_DCGL-I129.b1d

Source:
Room : 1 x: 0.00 y: 2.82 z: 1.25[m{
Type: Area Length[m]:5.64E+00 Width[m]
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 5.278E+04 [day]

Contamination:: i . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi} [mrem/yr/

1/m3)]
1-129 1.000E+00 2.760e-04  1.740E-04 4 438e-0
Source: 4
tocation:: Room : 1 x: 4.24y 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
pathway ::
Direct Ingestion Rate: 9.320€-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000e-01
Time to Remove: 5.273e+04 [day]

Contamination:: i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCi] [mre7/§;{
I-129 1.000E+00 2.760e-04 1.740e-04 4.438e-05

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:34:05

Title : Humboldt Bay DCGL_I129
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-I129.bld

Source: 5

Location:: Room : 1 x: 8.47 y 2.82 1.25[m %
Geometry:: Type: Area Length[m] 5. 64E+00 width m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7 000E-02

Removable fraction: 1.000e-01

Time to Remove: 5.271E+04 [day]

Page: 4 **

5.64E+00 Direction: z

2.49e+00 Direction: y

Page: 5 **

:2.49e+00 Direction: x

2.49e+00 Direction: y

Page: 6 **

2.49e+00 Direction: x
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Contamination:: .
Nuclide Concentration

Dose Conversion Factor (Library: FGR 11)

Ingestion

[pCi/m2] [mrem/pCi]
I-129 1.000e+00  2.760e-04
Source: 6
Location:: Room : 1 x: 4.
Geometry:: Type: Area
Pathway ::

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

Time to Remove:

Contamination::
Nuclide Concentration

Dose Conversion Factor

Ingestion
[pCi/m2] [mrem/pCi]
1-129 1.000e+00  2.760E-04

*% RESRAD-BUILD Dose Program ggtput version 3.50 01/25/12 10:34:05 Page:

Title : Humboldt Bay DCGL_.
Input File
Evaluation Time:

Inhalation Submersion
[mrem/pCi] [mrem/yr/
(pCi/m3)]

1.740E-04  4.438€-05
24 y 82 49[m }
Length[m] i8. 47E+00 W1dth m]:5.64E+00 Direction: z
9.320e-07 [1/hr]

7.000E-02

1.000E-01

5.262E+04 [day]

(Library: FGR 11)

Inhalation Submersion
[mrem/pci] [mrem/gr/
1.740E-04 4.438E-0 5

7 wx

: C:\RESRAD_| Fam1'|y\BUILD\3 S\HB_DCGL-I129.b1d
0.00000000E+00 years

Time

Assessment fOf‘ Time: 1
=0.00E+00 yr

Source: 1
Location:: Room : 1 x:
Geometry:: Type: Area
pathway ::

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

Time to Remove:

= Source Information

4.24 y :
Length[m] 8 47E 00

0.00 [
W1dth[m] 5.64E+00 Direction: 2

9.320€-07 [1/hr]
i.OOOE-OZ

.000€-01
5.270e+04 [day]

Contamination:: Nuclide Concentration
pCi/m2]
I-129 1.000€+00
Source: 2
Location:: Room : 1 x: 4,24y 00 z: 1.25 [m]
Geometry:: Type: Area Length[m] 18, 47E 00 width[m]:2.49e+00 Direction: y

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

Nuclide

1-129

Contamination::

** RESRAD-BUILD Dose Program ggtput Version 3.50 01/25/12 10:34:05
1

Title : Humboldt Bay DCGL_I
Input File
Evaluation Time:

Source: 3

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

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

Time to Remove:

9.320e-07 [1/hr]
7.000€e-02

1.000e-01
5.272e+04 [day]

Concentration
[pCi/m2]
1.000E+00

Page: 8 **

: C:\RESRAD_Family\BUILD\3.5\HB_DCGL-1129.bld
0.00000000E+00 years

0.00 y 1.25 [m]
Length[m] 5 64E+00 W1dth[m] 2.49e+00 Direction: x

9.3205—07 [1/hr]
7.000E-
1. 1

000E-
5.278e+04 [day}

Contamination:: Nuclide Concentration
[pCi/m2]
1-129 1.000€+00
Source: 4
Location:: Room : 1 x: 4.24 y 5.64 z: 5 [m]
Geogetry:: Type: Area Length[m] 8.47e+00 w1dth[m] 2.49e+00 Direction: y
Pathway ::

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

Time to Remove:

9.320e-07 [1/hr]
7.000€-02
1.000€-01
5.273e+04 [day]
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Contamination:: Nuclide Concentration
[pCi/m2]
1-129 1.000E+00
Source: 5
tocation:: Room : 1 x: 8.47 y 2.82 z: 1.25 [m]
Geowetry:: Type: Area Length[m] 5.64E+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320€-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 5.271e+04 [day}
Contamination:: Nuclide Concentration
[pCi/m2]
I1-129 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:34:05 Page: 9 *x
Title : Humboldt Bay DCGL_I129

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-I1129.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.24 y: 82 2.49 [m]
Geometry:: Type: Area Length[m] :8. 47E+OO width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.262e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
1-129 1.000€+00

%* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:34:05 Page: 10 **
Title : Humboldt Bay DCGL_I129

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-I1129.bl1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total

4 3
Rece tor 3.33E-06 1.40e-06 9.10E-07 1.40E-06 9.11E-07 3.28E-06 1.12E-05
q 3.33E-06 1.40E-06 9.10E-07 1.40E-06 9.11E-07 3.28E-06 1.12£-05
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Nb-94 Results:

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17 Page: 1 #=
Title : Humboldt Bay DCGL_Nb94 C
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input ParameterS........c.... 2
Building Information .o 3
Ssource Information....cvevvuverviraeessse 4
For time = 0.00e+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary .. 10
Dose by Pathway Detail............ ..o 11
Dose by Nuclide Detail.....coievununn. 12
For time = 1,00E+00 yr
Time Spec1f1c Parameters..ccveeanscass 14
Receptor-source Dose Summary 17
Dose by Pathway Detail............ .. 18
Dose by Nuclide Detail........c....uun 19
For time = 5.00e+00 yr
Time Spec1f1c Parameters. ..o erseranns 21
Receptor-Source Dose Summary .. 24
Dose by pathway Detail............ « 25
Dose by Nuclide Detail. . . 26
Full Summary.....oeeeees 28

** RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:36:17 Page: 2 **
Title : Humboldt Bay DCGL_Nb94
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~Nb94.b1d

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 Inha]ahon Ingestion{Dust)
[m] [m] [m) [m3/day] m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56e+01 1.00e-04

=== Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material
g/cm3 {em

1.00E+00 0.00£+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
. Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17 Page: 3 %
Title : Humboldt Bay DCGL_Nb94
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94,b1d

et o o
AV B WN

=

(=3

(=]

m

+

(=3

(=]

<

(=3

o

M

+

(=1

S

Building Information s===—==

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m) Air Exchanges [m3/hr]
Area [m2]
fkok EE 2
* *
* *
) * <=Q01: 9.94E+01 '
H1: 2.490 * Room 1 * Ql0 : 9.94e+01
* LAMBDA: 8.36E-01
Area 47.770 : :

Deposition velocity: 4.78E-04 [m/s] Resuspension Rate: 6.70E-10 [1/s]
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** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:36:17
Title : Humboldt Bay DCGL_Nb94
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb34.b1d

Source Information =

Source: 1

Location:: Room : 1 x: 4.24 y 00[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/bhr]

Fraction released to air: 7.000E-02

Removable fraction: .000E-01

Time to Remove: 5.270E+04 [day]

Contamination: : . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCil [mrem/yr/

m3
NB-94 1.000e+00  7.140e-06 4.140e-04 8. 994E 03

Source: 2

Location:: Room : 1 x: 4,24y 00 1.25[m)
Geometry:: Type: Area Length[m] 18. 47E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: 3.320e+04 [day]

Contamination:: . i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi) [mrem/gr/
(pCi/m
NB-94 1.000E+00 7.140e-06  4.140E-04  §.994E-03

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17
Title : Humboldt Bay DCGL_Nb94
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94.b1d

Source: 3
Location:: Room : 1 x: 0.00y 25[m]
Geometry:: Type: Area Length[m] 564E+00 mdth[m]
pathway ::

Direct Ingestion Rate: 9,320e-07 [1/br]
Fraction released to air: 7.000e-02
Removable fraction: .000e-01
Time to Remove: 1.813e+04 [day]

Contamination:: i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/ r/

pCi/m3)]
NB-94 1.000E+00  7.140E-06 4.140€-04 8 994E 03
Source: 4
Location:: Room : 1 x: 4,24 y z:  1.25[m]
Geometry:: Type: Area Length[m] 8 47e+00 vndth[m]
Pathway ::
Direct Ingestion Rate: 9.320€- 07 [1/hr]
Fraction released to air: 7 000E-
Removable fraction: 1.000€- 01
Time to Remove: 3.304E+04 [day]

Contamination:: . X
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mre7/y;§
Ci/m3
N8-94 1.000e+00 7.140e-06 4.140e-04  8.994g-03

*% RESRAD-BUILD Dose Program Qutput, version 3.50 01/25/12 10:36:17
Title : Humboldt Bay DCGL_Nb94
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb34.b1d

Source: 5

Location:: Room : 1 x: 8.47 y : 1.25[m]
Geometry:: Type: Area Length[m] 5 64E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000€-01

Time to Remove: 1.809e+04 [day]

Page: 4 **

5.64E+00 Direction:

2.49e+00 Direction:

Page: 5 **

2.49e+00 Direction:

2.49e+00 Direction:

Page: 6 ¥

2.49£+400 Direction:
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Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCi] [mrem/yr/

pCi/m3)]
NB-94 1.000e+00 7.140E-06 4.140e-04 8 994e-03
Source: 6 .
tocation:: Room : 1 x: 4.24 y 2. 9[%
Georrl:etry:: Type: Area Length[m] 8 47E+00 width{m]:5. 64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.262e+04 [day]

Contamination:: i . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] Emre?/);;{
Ci/m
NB-94 1.000e+00 7.140E-06 4.140E-04  8.994£-03

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17 Page: 7 ¥
Title : Humboldt Bay DCGL_Nb94

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94,b1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1

Location:: Room : 1 x: 4,24 y 2.82 z: 0.00 [m]
Geoaetry:: Type: Area Length[m] 8.47e+00 width{m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 5.270e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NB-94 1.000E+00
Source: 2
Location:: Room : 1 x: 4.24y 0.00 z: 5 [m]
Geometry:: Type: Area Length[m] 8.47e+00 w1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.320e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NB-94 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17 Page: 8 **
Title : Humboldt Bay DCGL_Nb94

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 82 1.25
Geor}r]letry:: Type: Area Length[m] 5. 64E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
birect Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NB-94 1.000E+00
Source: 4
Location:: Room : 1 x: 4.24y: 5.64 z: S [m]
Geor'r:etry:: Type: Area Length[m] 8.47e+00 mdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

y
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Removable fraction: .000e-01
Time to Remove: 3.304e+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
NB-94 1.000E+00
Source: 5
Location:: Room : 1 x: 8.47 y z: 1.25 [m]
Geometry:: Type: Area Length[m] 5 64E+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320€- 07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 01
Time to Remove: 1.809E+04 [day]
Contamination:: NucTide Concentration
[pCi/m2]
NB-94 1. 000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:36:17 Page: 9 **
Title : Humboldt Bay DCGL_Nb94

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Nb94.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.24 y 82 9 [m]
Geoﬂetry:: Type: Area Length[m] :8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 5.262e+04 [day]
Contamination:: NucTlide Concentration
[pCi/m2]
NB-94 1.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:36:17 Page: 10 **
Title : Humboldt Bay DCGL_Nb94

Input File : C:\RESRAD_Fami]ly\BUILD\3.5\HB_DCGL-Nb94.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Receqtor 1 1.256-05 2.44E-06 1.01E-06 2.44E-06 1.02E-06 9.21E-06 2.86E-05
Tota 1.25e-05 2.44e-06 1.01E-06 2.44g-06 1.02e-06 9.21E-06 2.86E-05
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Ni-59 Results:

#* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:37:29 Page:
Title : Humboldt Bay DCGL_Ni59
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input ParametersS......caesss 2
Building Information - 3
source Informat1on ....................... 4
For time = 0.00E+00 yr
Time Spec1f1c Parameters......oeeeuavs 7
Receptor-Source Dose Summary.. .. 10
Dose by Pathway Detail........ . 11
Dose by Nuclide Detail................ 12
For time = 1.00e+00 yr
Time Specific Parameters..... o 14
Receptor-Source Dose Summary 17
Dose by Pathway Detail. 18
Dose by Nuclide Detail. 19
For time = 5.00E+00 yr
Time Specific Parameters..........esus 21
Receptor-Source Dose Summary.. .. 24
Dose by Pathway Detail........ .. 25
Dose by Nuclide Detail... . 26
FUTT SUMMANY .. cuuseieannarrasasnrsansnsan 28

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:37:29 Page:
Title : Humboldt Bay DCGL_Ni59
Input File : C:\RESRAD_ Fam11y\BUILD\3 S\MB_DCGL-Ni59.b1d

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors 1
3.650000e+02 days

Total Time
Fraction Inside 2.670000€e-01

Receptor Information =

1 **

2 %

Receptor Room X y z_ FracTime Inhalation Ingestion(Dust)
. [m] [m] [m] {m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4. 56E+01 1.00E-04

=== Receptor-Source Shielding Relationship ===

Density Thickness Material

g/cm3 [cm

1.00E+00 0.00E+00

1.00e+00

1.00E+00 O

1.00€+00 8.00E+00
0

Receptor Source

Concrete
Concrete
Concrete
Concrete
Concrete
Concrete

1.00E+00
1.00e+00

** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:37:29 Page:
Title : Humboldt Bay DCGL_Ni59
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.bld

P L e
NN A WN

Building Information

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
L4822 82222 22222222 et tendsdsy
L 4 *
L 4 *
M <=Q01: 9.94€+01 .
H1:  2.490 * Room 1 * Q10 : 9.94£1+01
* LAMBDA: 8.36E-01 *
Area 47.770 * :
*

Deposition velocity: 4.78e-04 [m/s]

Resuspension Rate: 6.70e-10 [1/s]

3 *%
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#% RESRAD-BUILD Dose Program Output, version 3.50 01/25/12 10:37:29
Title : Humboldt Bay DCGL_Ni59
Input File : C:\RESRAD_ Fam11y\BUILD\3 S\HB_DCGL-Ni159.b1d

Source: 1

Location:: Room : 1 x: 4.24y 82 0.00[m]
Geometry:: Type: Area Length[m] :8. 47E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: 1.825e+04 [day]

Contamination:: . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCi] [mrem/yr/

pCi/m3)
NI-59 1.000e+00 2.100e-07 2.700e-06  0.000E+00
Source: 2

Location:: Room : 1 x: 4.24 y 1.25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000£-02

Removable fraction: 1.000e-01

Time to Remove: 1.823e+04 [day]

Contamination:: i i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2} [mrem/pCi]l [mrem/pCi) [mrem/{r/
pCi/m
NI-59 1.000e+00  2.100E-07 2.700e-06  0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:37:29
Title : Humboldt Bay DCGL_Ni5%
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.b1d

Source: 3
Location:: Room : 1 x: 0.00y 1.25[m {
Geometry:: Type: Area Length[m] 5 64E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-0
Time to Remove: 1.813e+04 [day]

Contamination:: . R .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

i Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

pCi/m3)]
NI-59 1.000e+00 2.100E-07 2.700e-06  0.000E+00
Source: 4
Location:: Room : 1 x: 4.24 y 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 {day]

Contamination:: i . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrey/g;{
m
NI-59 1.000E+00 2.100e-07 2.700eE-06  0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:37:29
Title : Humboldt Bay DCGL_Ni59
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.b1d

Source: 5

Location:: Room : 1 x: 8.47 y 25[m]
Geometry:: Type: Area Length[m] 5 64E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320E-07 {1/hr]

Fraction released to air: 7.

Removable fraction: OOOE 01

Time to Remove: 1.809E+04 [day]

Page: 4 **

5.64E+00 Direction:

2.49e+00 Direction:

Page: 5 **

2.49e+00 Direction:

2.49E+00 Direction:

Page: 6 **

2.49e+00 Direction:
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Contamination:: .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pci/m2] [mrem/pCi] [mrem/pcCi] Emrer}n/g;{
C1/m.
NI-59 1.000e+00  2.100e-07 2.700e-06  0.000e+00

Source: 6
Location::
Geometry
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02

Room : 1 x: 4.24 y 82

Removable fraction: 1.000E-01
Time to Remove: 1.825e+04 [day]

Contamination: : i .
Nuclide Concentration Dose Conversjon Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pci] [mrem/pCil [mrem/yr/

pCi/m3)
NI-59 1.000e+00 2.100E-07  2.700E-06  0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:37:29 Page: 7 **
Title : Humboldt Bay DCGL_Ni59

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.bld

Evaluation Time: 0.00000000E+00 years

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

======== Source Information =====—==

Source: ‘1

Locatijon:: Room : 1 x: 4.24 y 82 0 [m]
Georlr]letry:: Type: Area Length[m] ‘8. 47E+00 mdth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NI-59 1.000E+00
Source: 2
Location:: Room : 1 x: 4.24 y 1.25 [m]
Geo:\letry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
birect Ingestion Rate: 9,320E- 07 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pci/m2]
NI-59 1.000€E+00

** RESRAD-BUILD Dose Program Output Version 3. 50 01/25/12 10:37:29 Page: 8 *¥
Title : Humboldt Bay PCGL_Ni59

Input File : C:\RESRAD_Family\BUILD\3.5\HB_ DCGL Ni59.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 0.00 y 82 1.25 [m]
Geor’r:etry:: Type: Area Length[m] 5. 64E+00 width[m]:2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E- 07 [1/hr]
Fraction released to air: 7 000£-02
Removable fraction: 1.000£-01
Time to Remove: 1.813€+04 [day]
Contamination:: NucTide Concentration
[pci/m2]
NI-59 1.000€e+00
Source: 4
Location:: Room : 1 x: 4,24 y z: 5 [m]
Geometry:: Type: Area Length[m] 8 47E+OO vndth{m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr])
Fraction released to air: 7.000eE-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]

2.49[m
Type: Area ength[m] :8. 47E+00 mdth%m] :5.64E+00 Direction:
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Contamination:: Nuclide Concentration
[pCi/m2]
NI-59 1.000e+00
Source: S
Location:: Room : 1 x: 8.47 y 2.82 z: 1.25 [m]
GeOﬂetry Type: Area Length[m] S. 64E+00 width[m] :2.496+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [l/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2
NI-59 1.000E+00

** RESRAD-BUILD Dose Program OQutput, Version 3.50 01/25/12 10:37:29 Page: g *¥
Title : Humbo1dt Bay DCGL_Ni59

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.b1d

Evaluation Time: 0.00000000€+00 years

Source: 6
Location:: Room : 1 x: 4.24y 9 [m]
Geoaetry:: Type: Area Length[m] 8 47E+00 W1dth[m] 5.64e+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000€-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NI-59 1.000e+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:37:29 Page: 10 **
Title : Humboldt Bay DCGL_Ni59

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni59.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source  Source Sougce Source  Source Source Total
1 2 4

Receptor 1 2.53E-09 1.12E-09 7.43€-10 1.126-09 7.43e-10 2.53€-09 8.77e-09
Totaq 2.53e-09 1.12e-09 7.43e-10 1.126-09 7.43e-10 2.53E-09 8.77e-09"
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Ni-63 Results:

#* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:38:29 Page:
Title : Humboldt Bay DCGL_Ni63
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni63.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters.......es:.. 2
Building Information.. 3
Source Information,.. 4
For time = 0.00E+00 yr
Time Specific Parameters... 7
Receptor-source Dose Summary. 10
Dose by Pathway Detail....... Lo 11
Dose by Nuclide Detail..........c.vuvan 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
For time = 5.00E+00 yr
Time Specific Parameters.............. 21
Receptor-Source Dose Summary. 24
Dose by pathway Detail....... . 25
Dose by Nuclide Detail..........ovvnee 26
For time = 1.00E+01 yr
Time Specific Parameters............ue 28
Receptor-Source Dose Summary. e 31
Dose by pathway Detail....... e 32
Dose by Nuclide Detail.. e 33
FUTT SUMMArY..ersaenvsrrrnssarasannnnann 35

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:38:29 Page:
Title : Humboldt Bay DCGL_Ni63
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni63.b1d

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

[m] m
1 1

[m] [m3/day]
4.240  2.820

[m]
1.000 1.000 4.56€+01  1.00E-04

=== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
[g/cm3 [cm]
1 1 1.00e+00 0.00E+00 Concrete
1 2 1.00e+00 0.00E+00 Concrete
1 3 1.00e+00 0.00E+00 Concrete
1 4 1.00e+00 0.00E+00 Concrete
1 5 1.00e+00 0.00E+00 Concrete
1 6 1.00e4+00 0,00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:38:29 Page:
Title : Humboldt Bay DCGL_Ni63 A
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni163.b1d

Building Information

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
AR AR ARk h kA b A R rdeo
* *
* *
* <=Q01: 9.94E+01
H1l:  2.490 * rRoom 1 ® Ql0 : 9.94e+01
* LAMBDA: 8.36E-01 *
Area 47.770 * *
x *
L2 3] AEE A AAE

Deposition velocity: 4.78e-04 [m/s]

Resuspension Rate: 6.70e-10 [1/s]

1 *=

2 *%

FracTime Inhalation Ingestion(Dust)
m2/hr]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:38:29
Title : Humboldt Bay DCGL_Ni63
Input File : C:\RESRAD_FamiTly\BUILD\3.5\HB_DCGL-Ni63.b1d

========Source Information

Source: 1

Location:: Room : 1 x: 4.24 y 82 0.00[m]
Geometry:: Type: Area Length[m] :8. 47E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320E-07 [1/hr]

Fraction released to air: 7.000E

Removable fraction: 1. 000E 01

Time to Remove: 1.825e+04 [day}

Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submers1on
[pci/m2] {mrem/pCi] [mrem/pCi] [mrem/§

NI-63 1.000E+00 5.770E-07 6.290£-06 O. OOOE+00
Source: 2

Location:: Room : 1 x: 4,24 y 00 1.25[m]
Geometry:: Type: Area Length[m] i8. 47E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000e-02

Removable fraction: 1.000e-01

Time to Remove: 1.823e+04 [day]

Contamination:: | . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation 5ubmers1on
[pCi/m2] {mrem/pCi] [mrem/pCi] [mrem/§

NI-63 1.000E+00 5.770E-07 6. 290E 06 0. 00 0
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10 38:29
Title : Humboldt Bay DCGL_Ni63
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-N163.b1d

Source: 3

Location:: Room : 1 x: 0.00 y 2.82 z: 1.25{m]
Geometry:: Type: Area Length[m] 5.64E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000e-02

Removable fraction: 1.000€-01

Time to Remove: 1.813e+04 [day]

Contamination:: i K .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_  Inhalation Submersion
[pCi/m2} [mrem/pCi] [mrem/pCi} [mrem/yr/

pCi/m3)]
NI-63 1.000E+00  5.770£-07  6.290€-06 0 000e+00
Source: 4
Location:: Room : 1 x: 4.24y 5.64 z: 25[m]
Geometry:: Type: Area Length[m] 8.47e+00 W1dth[m]
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]

Contamination:: R X .
Nuclide Concentration Dose Conversion Factor {Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] {mrem/pCi] [mrem/pCi] Emrey/g;{
Ci/m
NI-63 1.000e+00 5.770E-07 6.290e-06  0.000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:38:29
Title : Humboldt Bay DCGL _Ni63
Input File : C:\RESRAD..Family\BUILD\3.S5\HB_DCGL-N163.b1d

Source: 5

Location:: Room : 1 x: 8.47 y 25[m]
Geometry:: Type: Area Length[m] 5 64E+00 W1dth[m]
Pathwa

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000€-02

Removable fraction: 1.000e-01

Time to Remove: 1.809€+04 [day]

Page: 4 xx

5.64E+00 Direction:

2.49e+00 Direction:

Page: 5 **

2.49E+00 Direction:

2.49e4+00 Direction:

Page: 6 **

2.49e+00 Direction:
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Contamination:: i . X
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
{pCi/m2] [mrem/pCi] (mrem/pCi]l [mrem/yr/

(pCi/m3)]
NI-63 1.000e+00 5.770e-07 6.290E-06  0.000e+00
-Source: 6
Location:: Room : 1 x: 4,24y 82 [ {
GeoEetry:: Type: Area Length[m] :8. 47E+00 W1dth m):5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320€-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]

Contamination:: . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion_ Inhalation Submersion
[pci/m2] [mrem/pCi] ([mrem/pCi) [mrem/yr/

m3
NI-63 1.000E+00  5.770e-07  6.290e-06 0 000E+0

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:38:29 Page: 7 **
Title : Humboldt Bay DCGL_Ni63

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni63.bld

Evaluation Time: 0.00000000E+00 years

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

Source: 1
Location:: Room : 1 x: 4.24y 0.00 (m]
GeoEetry:: Type: Area Length[m] 8 47E+00 w1dth[m] 5.64E+00 Direction: 2z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000-02
Removable fraction: 1.000€e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2
NI-63 1.000€+00
Source: 2
Location:: Room : 1 x: 4.24 y 00 1.25 [m])
Geometry:: Type: Area Length[m] :8. 47E+00 width[m]:2.49e+400 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pci/m2]
NI-63 1. OOOE+00

*¥% RESRAD-BUILD Dose Program Output, Version 3,50 01/25/12 10:38:29 Page: g **
Title : Humboldt Bay DCGL_Ni63

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Ni63.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y: 2.82 z: 1.25 [m]
. GeOﬂetry:: Type: Area Length[m]:5.64E+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
NI-63 1.000E+00
Source: 4
Location:: Room : 1 x: 4.24y 1.25 [m]
Geo:etry:: Type: Area Length[m] 8 47E+00 width[m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.821e+04 {day]
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Contamination:: Nuclide Co?centr;t1on
NI-63 1.000E+00
Source: 5
Location:: Room : 1 x: 8.47 y z: 1.25 [m]
Geometry Type: Area Length[m] S 64E+00 width[m]:2.49e+00 Direction: x
Pathway :
D1rect Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Co?centrat1on
NI-63 1. 0005+oo ’

*%* RESRAD-BUILD Dose Program output version 3. 50 01/25/12 10:38:29 Page: 9 *¥
Title : Humboldt Bay DCGL_Ni6

Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-Ni63.b1d

Evaluation Time: 0,00000000E+00 years

Source: 6
Location:: Room : 1 x: 4.24y 9 [m)
GeoEetry Type: Area Length[m] 8 47E+00 w1dth[m] S.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: . E-01
Time to Remove: 1.825€e+04 [day]
Contamination:: Nuclide Concentration
{pCi/m2]
NI-63 1. 000E+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:38:29 Page: 10 **
Title : Humboldt Bay DCGL_Ni63

Input File : C:\RESRAD_Family\BUILD\3.5\H8_DCGL-Ni163.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source  Source source Source  Source Source Total
4 5

Receptor 1 6.56e-09 2.90E-09 1.93£-09 2.90E-09 1.93E-09 6.56E-09 2.28E-08
Tota 6.56E-09 2.90E-09 1.93E-09 2.90E-09 1.93E-09 6.56E-09 2.28E-08
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Np-237 Results:

*%* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page: 1 **

Title : Humboldt Bay DCGL_Np237
Input File : C:\RESRAD_Family\BUILD\3.5\KB_DCGL-Np237.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information .. 3
Source Information.......cviveveeivnnvenns 4
For time = 0.00E+00 yr
Time Specific Parameters......ceeeusss 7
Receptor-Source Dose Summary. .. 10
Dose by Pathway Detail........ oo 11
Dose by Nuclide petail...... 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......oovvvuunnns 19
For time = 5.00E+00 yr
Time Specific Parameters.............. 21
Receptor-Source Dose Summary.. .. 24
Dose by Pathway Detail....... .. 25
Dose by Nuclide Detail...... .. 26
FUTT SUMMArY...vseessessnsserosassnsnsnes 28

** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page: 2 **

Title : Humboldt Bay DCGI_r_lq237
Input File : C:\RESRAD_Family\BUILD\3.5\H8_DCGL-Np237.bld

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

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

=======z=== Receptor Information =====s=====

Receptor Room X y z_ FracTime Inhalation Ingestion{Dust)
m] {m] m m3/day m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56€+01 1.00E-04

== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
g/cm3 {cm

1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+0Q0 Concrete
. 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

b
GV B I N b

=

=3

=3

m

+

=3

S

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page: 3 #*

Title : Humboldt Bay DCGLNQZB
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Np237.bld

======== Building Information ====—==

Building Air Exchange Rate: 8.36E~01 1/hr

Height[m] Air Exchanges [m3/hr]

Area [m2]
EEAE 22222222 R R R A st ] ]

*

Ed
<=Q01: 9.94E+01
H1: 2.490 : Q10 :

Area 47.770

Room 1 9.94e+01
LAMBDA: 8.36€-01 .
*

EEE IS

LT

Deposition velocity: 1.52e-05 (m/s] Resuspension Rate: 1.79e-08 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page: 4 **
Title : Humboldt Bay DCGL_Np237
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Np237.b1d

Source: 1
Location:: Room : 1 x: 4.24 y: 82 00[m]
Geowetry:: Type: Area Length[m] i8. 47E+00 W1dth[m] 5.64e+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]

Contamimation:: i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr

pCi/m3)
NP-237 1.000E+00  4.444€-03  5.400e-01 1.212e-03
U-233 0.000E+00  2.890e-04 1.350e-01  1.904€-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741e-03
Source: 2
Location:: Room : 1 x: 4.24y 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 {day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)]
NP-237 1.000E+00  4.444e-03 5.400e-01 1.212e-03
U-233 0.000E+00 2.890e-04 1.350e-01  1.904E-06
TH-229 0.000E+00  4.027e-03 2.169e+00 1.741e-03

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page: 5 *#
Title : Humboldt Bay DCGL_N?237
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Np237.bl1d

Source: 3
Location:: Room : 1 x: 0.00 y: 2.82 z: 1.25[{m}
Geometry:: Type: Area Length[m]:5.64E+00 widthim]:2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: . E-01

Time to Remove: 1.813e+04 [day]

Contamination:: . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrey/gr/
Ci/m
NP-237 1.000e+00  4.444g-03  5.400e-01 1.212E-03
u-233 0.000E+00  2.890E-04  1.350e-01  1.904E-06
TH-229 0.000E+00  4.027e-03  2.169E+00 1.741E-03

Source: 4

Location:: Room : 1 x: 4.24y 25[m)
GeoEetry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction: y
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: .000E-01
Time to Remove: - 1.821e+04 [day]

Contamination:: . . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] ([mrem/yr/

(pCi/m3)]
NP-237 1.000E+00  4.444€-03 5.400e-01 1.212e-03
u-233 0.000e+00  2.890e-04 1.350E-01 1.904E-06

TH-229 0.000E+00  4.0276-03  2.169e+00 1.741e-03

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:39:32 Page: 6 **
Title : Humboldt Bay DCGL_N?237
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Np237.b1d

Source: 5
Location:: Room : 1 x: B8.47 y: 2.82 z: 1.25{m]
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Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration Dose Convers

Length[m] :5.64E+00 width[m]:2.49e+00 Direction:

9.320e-07 [1/hr]
7.000€-02
1.000E-01
1.809e+04 [day]

ion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

NP-237 1.000E+00  4.444E-03
u-233 0.000E+00  2.890E-04
TH-229 0.000E+00  4.027e-03

Source: 6
Location:: Room : 1 x: 4.
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration Dose Convers

Inhalation Submersion
[mrem/pCil [mrem/yr/
(pCi/m3)]
5.400e-01 1.212€e-03
1.350E-01  1.904€E-06
2.1696+00  1.741£-03

24
9.320e-07 [1/hr]
7.000E-02
1.000E-01
1.825e+04 [day]

ion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

NP-237 1.000E+00  4.444E-03
U-233 0.000E+00  2.890E-04
TH-229 0.000E+00  4.027e-03

** RESRAD-BUILD Dose Program Output, Ve
Title : Humboldt Bay DCGL_N?237
Input File : C:\RESRAD_Family\BUILD\3.

Inhalation Submersion
[mrem/pci] [mrem/yr/
(pC1/m3)]
5.400E-01 1.212€e-
1.350E-01  1.904E- 06
2.169E+00  1.741e-03

rsion 3.50 01/25/12 10:39:32 Page: 7 ¥
S\HB_DCGL-Np237.b1d

Evaluation Time: 0.00000000E+00 vyears

- Time =0.0

Assessment for Time: 1 ===

0E+00 yr ===

Source: 1
Location:: Room : 1 x: 4.
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination:: Nuclide

NP-237
u-233
TH-229

Source: 2
Location:: Room : 1 x: 4,
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable .fraction:
Time to Remove:

Contamination:: Nuclide

NP-237
u-233
TH-229

** RESRAD-BUILD Dose Program output, Ve
Title : Humboldt 8ay DCGL_Np237

Input File : C:\RESRAD_Family\BUILD\3.
Evaluation Time: 0.00000000E+00 year

Source: 3
Location:: Room : 1 x: 0.
Geometry:: Type: Area
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

24

9.320E-07 [1/hr]
7.000E-02

1.000e-01
1.825e+04 [day]

Concentration
[pCi/m2]
1.000e+00
0.000€+00
0.000e+00

24 y

9. 320E 07 {1/hr]
7.000€-02
1.000€-01
1.823e+04 [day]

Concentration
pCi/m2]
1. 000E+00
0.000E+00
0.000€+00

rsion 3.50 01/25/12 10:39:32 page: 8 **

S\HB_DCGL-Np237.b1d
S

00 y 2.82 1.25

[m]
Length[m] S. 64E+00 width[m]:2.49e+00 Direction:

9.320e-07 [1/hr]
7.000e-02
1.000e-01

49[m]
Length[m] 8 47E+00 W1dth[m] 5.64E+00 Direction:

82 0.00 [m]
Length[m] :5. 47E+00 width[m]:5.64E+00 Direction:

z: 5 [m]
Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction:
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Time to Remove:

1.813e+04 [day]

Contamination:: Nuclide Concentration
Ci/m2
NP-237 1.000E+00
u-233 0.000E+00
TH-229 0.000E+00
Source: 4
Location:: Room : 1 x: 4.24 y: 5.64 z: 1.25 [m]
Geor’r:etry:: Type: Area Length[m] :8.47e+00 width{m]:2.49e+00 Direction: y
Pathway ::

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

Time to Remove:

Nuclide

NP-237
u-233
TH-229

Contamination::

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:39:32 Page:

Title : Humboldt Bay DCGL_Np237
Input File :
Evaluation Time:

9.320e-07 [1/hr]
7.000€E-02
1.000€e-01
1.821e+04 [day]

Cohcentration
[pCi/m2]
1.000E+00
0.000E+00
0.000E+00

g ¥

C:\RESRAD_Fami 1y\BUILD\3.5\HB_DCGL-Np237.b1d
0.00000000E+00 years

Source: 5
Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m]
Geowetry:: Type: Area Length[m] :5.64E+00 width[m]:2.49e+00 Direction: x
Pathway :: .
Direct Ingestion Rate: 9.320E~07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pci/m2]
NP-237 1.000E+00
U-233 0.000E+00
TH-229 0.000e+00
Source: 6 )
Location:: Room : 1 x: 4.24 y: 2.82 z: 2,49 [m]
Geometry:: Type: Area Length[m]:8.47e+00 width[m]:5.64E+00 Direction: z

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

Nuclide

NP-237
u-233
TH-229

Contamination::

*%* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12

Title : Humboldt Bay DCGL_Np237
Input File :
Evaluation Time:

9.320e-07 [1/hr]
7.000€-02
1.000e-01
1.825e+04 [day]

Concentration
[pCi/m2]
1.000E+00
0.000E+00
0.000€+00

10:39:32 Page: 10 **

C:\RESRAD_Fami 1y\BUILD\3.5\HB_DCGL-Np237.b1d

0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Sou;ce Sou;ce Sou;ce Souzce Sou;ce Sougce Total
Receqtor 1 6.62E-05 2.87E-05 1.91£-05 2.88E-05 1.91E-05 6.57E-05 2.27E-04
Tota 6.62E-05 2.87e-05 1.91e-05 2.88E-05 1.91€-05 6.57€-05 2.27£-04
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Pu-238 Results: | '

** RESRAD-BUILD Dose Program QOutput, Version 3.50 01/25/12 10:41:26 Page: 1 **
Title : Humboldt Bay DCGL_Pu238
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information R
source Information.....vevineveerrnensns 4
For time = 0,00E+00 yr
Time Specific Parameters.............. 8
Receptor-Source Dose Summary. e 11
Dose by Pathway Detail....... een 12
Dose by Nuclide Detail..........evuuen 13
For time = 1.00E+00 yr
Time Specific Parameters..... 15
Receptor-Source Dose Summary 18
Dose by Pathway Detail. 19
Dose by Nuclide Detail.. 20

For time = 5.00E+00 yr
Time Specific Parameters........oesues 22

Receptor-Source Dose Summary. 25
Dose by Pathway Detail 26
pose by Nuclide Detail... .. 27
FUTT SUMMArY...viosnesasnrarsnroasonannae 29

*#% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 2 **
Title : Humboldt Bay DCGL.Pu238
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.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] fm3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56e+01 1.00e-04

=== Receptor-Source Shielding Relationship ===

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

1.00e+00 0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

#*% RESRAD-BUILD Dose Program OQutput, Version 3,50 01/25/12 10:41:26 Page: 3 2%
Title : Humboldt Bay DCGL_Pu238
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.b1d

e
VTR WNI

======== Building Information ====—-==

Building Air Exchange Rate: 8.36E-01 1/hr

Height[m% Air Exchanges [m3/hr]
Area [m2
* *
* L2
* <=Q01: 9.94£+01
H1:  2.490 ® Room 1 * Ql0 : 9.94e+01
* LAMBDA: 8.36E-01 *
Area 47.770 * :
*
KRR AR AR R RN RS AR R AN NN RR

Deposition velocity: 1.52e-05 [m/s] Resuspension Rate: 1.79e-08 [1/s]
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** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:41:26 Page:

Title : Humboldt Bay DCGL.|

4 ®%

Input File : C:\RESRAD_ Fam11y\BuILD\3.S\HB_DCGL-Pu238.b1d
s======= Source Information =======
Source: 1
Location:: Room : 1 x: 4.24 y 82 00[m]
_GeoEetry:: Type: Area Length[m] :8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination:: i
Nuclide Concentration

9.320e-07 [1/hr]
7.000e-02

1.000e-01
1.8256+04 [day]
1.000e-01

Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pcCi]
PU-238 1.000E+00  3.200€-03
U-234 0.000e+00  2.830E-04
TH-230 0.000E+00  5.480E-04
RA-226 0.000E+00  1.321e-03
PB-210 0.000E+00  5.376€E-03
Source: 2
Location:: Room : 1 x:
Geometry:: Type: Area
pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination:: i
Nuclide Concentration

Inhalation Submersion
[mrem/pci] [mrem/yr/
pCi/m3) ]
3.920e-01 700£-07
1.320e-01  8.912e-07
3.260E-01  2.032E-06
8.594e-03  1.035e-02
1.380E-02  1.043e-05

24

4.24 y: 0,00 z: 1,25[m]
Length[m]:8.47E+00 width[m]:2.49e+00 Direction: y

9.320E~07 [1/hr]
7.000E-02

1.000E-01
1.823e+04 [day]
1.000E-01

Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]
pPU-238 1.000E+00  3.200E-03

*% RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:41:26 Page:

Title : Humboldt Bay DCGL_Pu

23
C:\RESRAD_| Fam'l'ly\BUILD\Z

Inhalation Submersion

[mrem/pCi] [mrem/yr/
Ci/m3)]

3.920e-01 S 700e-07

g k%

Input File : S\HB_DCGL-Pu238.b1d
u-234 0.000E+00  2.830e-04  1.320e-01  8.912E-07
TH-230 0.000E+00. 5.480E-04  3.260e-01  2.032E-06
RA-226 0.000E+00  1.321E-03  8.594e-03  1.035E-02
PB-210 0.000E+00  5.376E-03  1.380e-02  1.043E-05
Source: 3
Location:: Room : 1 x: 0.00y 25[m]
GeOﬁetry:: Type: Area Length[m] 5 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9. 320E 07 [1/hr]
Fraction released to air: 7 00E-02
Removable fraction: 1.000E-01
Time to Remove: 1.813e+04 [day]
Radon Release Fraction: 1.000e-01
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)
Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi]l [mrem/pCi] [mrem/yr/
{pCi/m3)]
PU-238 1.000e+00  3.200e-03  3.920e-01 5.700£-07
u-234 0.000E+00  2.830E-04 1.320e-01 8.912e-07
TH-230 0.000E+00  5.480£-04 3.260e-01 2.032E-06
RA-226 0.000E+00 1.321E-03  8.594e-03  1.035E-02
PB-210 0.000E+00 5.376E-03  1.380E-02  1.043E-05
Source: 4
Location:: Room : 1 x: 4,24y 1.25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49e+00 Direction: y
Pathway ::

Direct Ingesnon Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

9.320e-07 {1/hr)
7.000€-02
1.000e-01
1.821E+04 [day]

1.000e-01
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Contamination:: . ,
Nuclide Concentration Dose Conversion Factor (Library: FGR'11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] ([mrem/yr/
(pCi/m3)]

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 6 ¥
Title : Humboldt Bay DCGL_Pu238
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.b1d

PU-238 1.000E+00  3.200E-03  3.920E-01  5.700€-07
u-234 0.000e+00  2.830E-04 1.320e-01  8.912e-07
TH-230 0.000E+00  5.480e-04  3.260e-01 2.032e-06
RA-226 0.000e+00  1.321E-03  8.594E-03  1.035€e-02
pB-210 0.000E+00  5.376e-03  1.380E-02  1.043e-05

Source: §

Location:: Room : 1 x: 8.47 y 2.82 z: 1.25[m]
Geometry:: Type: Area Length[m] 5.64E+00 w1dth[m] 2.49e+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320€-07 [1/hr]

Fraction released to air: 7.000€-02

Removable fraction: 1.000e-01

Time to Remove: 1.809e+04 [day]

Radon Release Fraction: 1,000eE-01

Contamination:: X .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)]
PU-238 1.000e+00  3.200e-03  3.920E-01  5.700E-07
u-234 0.000e+00  2.830e-04  1.320E-01  8.912e-07

TH-230 0.000E+00  5.480E-04  3.260£-01 2.032£-06
RA-226 0.000e+00  1.321E-03  8.594£-03 1.035E-02
PB-210 - 0.000e+00 5.376E-03  1.380e-02  1.043£-05

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 7
Title : Humboldt Bay DCGL_Pu238
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.b1d

Source: 6

Location:: Room : 1 x: 4.24 y 82 2.49[m]

Geozetry Type: Area Length[m] :8. 47E+00 width{m] :5.64e+00 Direction:

Pathwa
D¥rect Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.825e+04 [day]
Radon Release Fraction:  1.000e-01

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
“[pCi/m2] [mrem/pCi] ([mrem/pCi}l [mrem/yr/

(pCi/m3)]
PU-238 1.000E+00  3.200e-03  3.920-01  5.700e-07
u-234 0.000E+00  2.830E-04 1.320e-01  8.912e-07

TH-230 0.000E+00  5.480E-04  3.260E-01 2.032e-06
RA-226 0.000e+00  1.321E-03  8.594E-03 1.035£-02
PB-210 0.000E+00  5.376E-03  1.380E-02 1.043£-0S

** RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 8 **
Title : Humboldt Bay DCGL_Pu238

Input File : C:\RESRAD_I Fam11y\BUILD\3.5\HB_DCGL-Pu238.b1d

Evaluation Time: 0.00000000E+00 years

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

Source: 1

Location:: Room : 1 x: 4.24y 82 0.00 [m]
Geometry:: Type: Area Length[m] i8. 47E+00 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Co?centrat1on
PU-238 1.000E+00
u-234 0.000E+00

X
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TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000£+00
Source: 2
Location:: Room : 1 x: 4,24y 0.00 25
Georrr‘letry:: Type: Area Length[m] 8. 47E+00 w1dth[m] 2.49e+00 Direction: y
Pathway  ::
Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-238 1.000E+00
U-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000£+00
PB-210 0.000£+00

** RESRAD-BUILD Dose Program Qutput, Version 3,50 01/25/12 10:41:26 Page: g ¥
Title : Humboldt Bay DCGL_Pu238

Input File : C:\RESRAD_Family\BUILD\3,5\HB_DCGL-Pu238.bld

eEvaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00 y 82 5 [m]
Georrv]letry:: Type: Area Length[m] S. 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9,320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000e-01
Time to Remove: 1.813e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m
PU-238 1.000e+00
u-234 0.000e+00
TH-230 0.000e+00
RA-226 0.000€+00
PB-210 0.000€E+00
Source: 4
Location:: Room : 1 x: 4,24y S [m]
Geometry:: Type: Area Length[m] 8 47E+00 vndth[m] 2.49+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9,320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: . E-01
Time to Remove: 1.821e+04 (day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-238 1.000E+00
u-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000E+00
PB-210 0.000€+00

#%* RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 10 **
Title : Humboldt Bay DCGL_Pu238

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu238.b1d

Evaluation Time: 0.00000000E+00 years

Source: 5

Location:: Room : 1 x: 8.47 y z: [m]
Geon}r\letry:: Type: Area Length[m] S 64E+00 mdth[m] 2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate: 9.320€- 07 [1/hr}

Fraction released to air: 7.000E-

Removable fraction: 01
Time to Remove: 1.809E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-238 1.000E+00
u-234 0.000E+00
TH-230 0.000E+00
RA-226 0.000£+00
PB-210 0.000€+00
Source: 6
Location:: Room : 1 x: 4,24y 2.82 9 [m]
Georlrltetry : Type: Area Length[m] 8. 47E+00 W1dth[m] 5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.825e+04 [day]
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Contamination:: Nuclide Concentration
[pCi/m
PU-238 1.000E+00
U-234 0.000€E+00
TH-230 0.000E+00
RA-226 0.000E+00

PB-210 .000E+00
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:41:26 Page: 11 **
Title : Humboldt Bay DCGL_Pu238
Input File : C:\RESRAD_Family\BUILD\3.S5\HB_DCGL-Pu238.b1d
Evaluation Time: 0.00000000e+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Sougce Ssource Source  Source Sougce Total
1 4

Receqtor 1 4.62E-05 2.04E-05 1.36E-05 2.04E-05 1.36E-05 4.62E-05 1.60€-04
Tota 4.62E-05 2.04E-05 1.36E-05 2.04E-05 1.36E-05 4.62E-05 1.60E-04
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Pu-239 Results:

** RESRAD-BUILD Dose Program Qutput, version 3.50 01/25/12 10:44:48 Page: 1 **
Title : Humboldt Bay DCGL_Pu239
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.b1d
RESRAD-BUILD Table of Contents
RESRAD-BUILD Input Parameters.. 2
Building Information.... 3
Source Information 4
For time = 0.00E+00 yr
Time Specific Parameters..........c... 7
Receptor-source Dose Summary. 10
Dose by pPathway Detail....... 11
Dose by Nuclide Detail..............u: 12
For time = 1,00e+00 yr
Time Specific Parameters.............. 14
Receptor-source Dose Summary. 17
Dose by Pathway Detail....... 18
pose by Nuclide Detail................ 19
For time = 5.00E+00 yr
Time Specific Parameters.......ovvvius 21
Receptor-Source Dose Summary. 24
Dose by Pathway Detail....... 25
Dose by Nuclide Detail...... 26
Full Summary...... femerrneraaniaeireres 28
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:44:48 Page: 2 **
Title : Humboldt Bay DCGL_Pu239
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.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 4.240 2.820 1.000 1.000 4.56+01 1.00e-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material
g/cm3 {cm
1 1 1.00e+00 0.00£+00 Concrete
1 2 1.00e+00 0.00£+00 Concrete
1 3 1.00e+00 0.00E+00 Concrete
1 4 1.00e+00 0.00E+00 Concrete
1 5 1.00e+00 0.00E+00 Concrete
1 6 1.00e+00 0.00E+00 Concrete
** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:44:48 Page:
Title : Humboldt Bay DCGL_Pu239
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.bld
======== Building Information =s==c===
Building Air Exchange Rate: 8.36E-01 1/hr
Height[m] Air Exchanges [m3/hr}
Area [m2]
L2 22 23 L L] rkk
* *
* *
* <=Q01: 9.94E+01
H1: 2.490 * Room 1 * Ql0 : 9.94e+01
* LAMBDA: 8.36E-01 *
Area 47.770 * :
*
L2 AL RS 2R st bl il s sl sd

Deposition velocity: 1.52E-05 [m/s] Resuspension Rate: 1.79e-08 [1/s]

3
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** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:44:48
Title : Humboldt Bay DCGL_Pu239
Input File : C:\RESRAD_family\BUILD\3.5\HB_DCGL-Pu239.bld

Source Information ========

Source: 1

Location:: Room : 1 x: 4.24 y 0.00[m }
Geometry:: Type: Area Length[m] 8 47E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e- 07 [1/br]

Fraction released to air: 7 000E-

Removable fraction: 1.000€E- 01

Time to Remove: 1.825e+04 [day]

Contamination:: K . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCil [mre7/§r/
Ci/m
PU-239 1.000e+00  3.540E-03  4.290e-01 4,952e-07
u-235 0.000E+00 2.673E-04  1.230E-01 9.019e-04
PA-231 0.000E+00  1.060E-02  1.280E+00 2.009e-04
AC-227 0.000E+00  1.480E-02 6.724e+00 2.161E-03

Source: 2

Location:: Room : 1 x: 4,24y 0.00 z: 25[m]
Geometry:: Type: Area Length[m] 8.47e+00 W1dth[m]
Pathway :: .

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.823€e+04 [day]

Contamination:: . . K
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] ([mrem/pCi] [mrem/yr/

(pCi/m3)]
PU-239 1.000e+00 3.540£-03 4.290E-01 4.952e-07
U-235 0.000E+00  2.673e-04 1.230e-01  9.019e-04

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:44:48
Title : Humboldt Bay DCGL_Pu239
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.b1d

PA-231 0.000e+00  1,060E-02  1.280E+00  2.009e-04
AC-227 0.000e+00 1,480E-02 6.724E+00 2.161€-03

Source: 3

Location:: Room : 1 x: 0.00 y 82 z: 1.25[m]
Geometry:: Type: Area Length[m] .64E+00 width[m]:
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr}

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: -1.813e+04 [day]

Contamination:: R i
Nuclide Concentration Dose Conversion.Factor (Library: FGR 11)

Ingestion_  Inhalation Submersion
[pCi/m2] [mrem/pCi) [mrem/pCi] [mrem/yr/

(pci/m3)]
PU-239 1.000e+00  3.540£-03 4,290E-01 4.9526-07
u-235 0.000E+00 2.673e-04 1.230E-01  9.019e-04

PA-231 0.000E+00  1.060e-02  1.280E+00  2.009E-04
AC-227 0.000E+00  1.480e-02 6.724e+00 2.161-03

Source: 4

Location:: Room : 1 x: 4.24y: 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr}

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.821E+04 [day]

Contamination:; R .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion_ Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)]
PU-239 1.000E+00  3.540E-03  4.290E-01 4.952e-07
u-235 0.000E+00  2.673e-04  1.230E-01  9.019e-04

PA-231 0.000E+00 1.060E-02  1.280e+00 2.009e-04

** RESRAD-BUILD Dose Program output version 3.50 01/25/12 10:44:48
Title : Humboldt Bay DCGL_Pu2
Input File : C:\RESRAD_ Fam11y\Bu1LD\3 5\HB_DCGL-Pu239.b1d

AC-227 0.000E+00  1.480E-02 6.724E+00 2.161E-03

Page: 4 #*

5.64E400 Direction: z

2.49e+00 Direction: y

Page: 5 **

2.49£+00 Direction: x

2.49e+00 Direction: y

Page: 6 v

2.49e+00 Direction: x

Source: 5
Location:: Room : 1 x: 8.47 y 82 25[m]
Geometry:: Type: Area Length[m] S. 64E+00 W1dth[m]
Pathway ::
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Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Contamination::

9.320E-07 [1/hr]
7.000E-02
1.000€-01
1.809e+04 [day]

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

PU-239 1.000e+00  3.540e-03
U-235 0.000E+00  2.673E-04
PA-231 0.000E+00  1.060£-02
AC-227 0.000E+00  1.480E-02

source: 6
Location:: Room : 1 x: 4.
Geometry Type: Area
Pathway

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

Time to Remove:

Contamination::

Inhalation Submersion
[mrem/pCi]l [mrem/yr/
pCi/m3)]
4.290e-01 952E 07
1.230e-01  9.019e-04
1.280e+00  2.009e-04
6.724e+00  2.161€-03

24y 2.49[m]
Length[m] 8 47E+00 width[m]:5.64e+00 Direction:

9.320E-07 [1/hr]
7.000£-02
1.000e-01
1.825e+04 [day]

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion
[pCi/m2] [mrem/pCi]

PU-239 1.000E+00  3.540E-03
u-235 0.000E+00  2.673E-04
PA-231 0.000e+00  1.060E~-02
AC-227 0.000e+00  1.480£-02

Inhalation Submersion
[mrem/pCil [mrem/yr/
(pCi/m3)]
4,290e-01 4.952e-07
1.230e-01  9.019e-04
1.280e+00  2.009e-04
6.724E+00 2.161e-03

** RESRAD-BUILD Dose Program Output, Vversion 3.50 01/25/12 10:44:48 Page: 7w
Title : Humboldt Bay DCGL_Pu239

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.b1d

Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

Time =0.00E+00 yr —

Source: 1

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

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide
PU-239
u-235
PA-231
AC-227

Source: 2

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

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

Time to Remove:

Contamination:: Nuclide

PU-239
u-235

PA-231
AC-227

24y 82 0.00 [m]
Length[m] 8 47E+00 width[m] :5.64e+00 Direction:

9.320e-07 [1/hr]
7.000€e-02
1.000e-01
-1.825e+04 [day]

Concentration
[pCi/m2]
1. 000E+00
0.000E+00
0.000E+00
0.000E+00

24 y 00 5 [m]
Length[m] 8 47E+00 w1dth[m] 2.49e+00 Direction:

9.320E-07 [1/hr]
7.000E-02
1.000e-01
1.823E+04 [day]

Concentration
{pCi/m2]
1,000E+00
0.000E+00
0.000E+00
0,000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:44:48 Page: g ¥

Title : Humboldt Bay DCGL_Pu239
Input File @ C: \RESRAD Family\BUILD\3.

5\HB_DCGL-Pu239.b1d

Evaluation Time:- 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.
Geometry:: Type: Area
pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination:: Nuclide

PU-239
u-235

PA-231
AC-227

00 y 82 5 [m]
Length[m] :5. 64E+00 w1dth[m] 2.49e+00 Direction:

9.320€-07 [1/hr]
7.000€-02
1.000e-01
1.813e+04 [day]
Concentration
[pCi/m
1.000E+00
0.000E+00

0.000E+00
0.000E+00

z

z

y

X
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Source: 4
Location:: Room : 1 x: 4.24 y: 5.64 2z: 1.25 [m) A
Geoﬁetry:: Type: Area Length[m]:8.47e+00 width[m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2])
PU-239 1.000€+00
U-235 0.000e+00
PA-231 0.000E+00
AC-227 0.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:44:48 pPage: 9 **
Title : Humboldt Bay DCGL_Pu239

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.bld

Evaluation Time: 0.00000000E+00 years

Source: S

Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m]
Geoaetry:: Type: Area Length[m]:5.64E+00 width[m]:2.49E+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-239 1.000E+00
u-235 0.000E+00
PA-231 0.000E+00
AC-227 0.000E+00
Source: 6
Location:: Room : 1 x: 4.24 y: 2.82 z: 2.49 [m] X
Geometry:: Type: Area Length[m]:8.47e+00 width{m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/br]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
PU-239 1.000€+00
u-235 0.000E+00
PA-231 0.000E+00
AC-227 0.000e+00

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:44:48 Page: 10 **
Title : Humboldt Bay DCGL_Pu239

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu239.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Receqtor 1 5.11e~05 2.26€e-05 1.51E-05 2.26E-05 1.51E-05 5.11E-05 1.78E-04
Tota 5.11e-05 2.26€E-05 1.51E-05 2.26E-05 1.51E-05 5.11E-05 1.78e-04
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Pu-240 Results:

** RESRAD-BUILD Dose Program Output, Version 3,50 01/25/12 10:48:07 Page: 1 **
Title : Humboldt Bay DCGL_Pu240
Input File : C:\RESRAD_family\BUILD\3.5\HB_DCGL-Pu240.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters.. 2
Building Information........... .. 3
Source Information........ccoeveiimnnnnnn 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 8
Receptor-Source Dose Summary. . 11
Dose by Pathway Detail....... ..o 12
Dose by Nuclide Detail.........c.uuues 13
For time = 1.00E+00 yr
Time Specific Parameters......veeevans 15
Receptor-Source Dose Summary.. .. 18
Dose by Pathway Detail........ [
Dose by Nuclide Detail................ 20
For time = 5.00E+00 yr
Time Specific Parameters.......oveeues 22
Receptor-Source Dose Summary.. .. 25
Dose by Pathway Detail........ .. 26
Dose by Nuclide Detail...... .. 27
FUTT SUMMANY. ... iurernsrrnsnsnsrnssaans 29

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:48:07 Page: 2 **
Title : Humboldt Bay DCGL_Pu240
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.b1d

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 s=—===—=

Receptor Room X y z_ FracTime Inhalation Ingestion(Dust)
[m] [m] [m i {m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56E+01 1.00e-04

=== Receptor-Source Shielding Relationship ===

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

1 1 1.00E+00 0.00E+00 Concrete
1 2 1.00e+00 0.00E+00 Concrete
1 3 1.00e+00 0.00E+00 Concrete
1 4 1.00E+00 0.00E+00 Concrete
% (S; 1.00E+00 8.00E+00 Concrete

1.00€+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:48:07 Page: 3 =¥
Title : Humboldt Bay DCGL_Pu240
.Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.b1d

00E+00 Concrete

======== Building Information =====—-==

guilding Air Exchange Rate: 8.36e-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
vk
* *
- *
* <=Q01: 9.94E+01
H1: 2.490 - Room 1 * Q10 : 9.94e+01
b LAMBDA: 8.36E-01 *
Area 47.770 : :
AR R AR AR N AR AR R AR AR AT by

Deposition velocity: 1.52e-05 [m/s] Resuspension Rate: 1.79e-08 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:48:07

Title : Humboldt Bay DCGL_
Input File :

Source: 1
Location::
Geometry::
pPathway ::

Direct Ingestion Rate:

Room : 1 x:
Type: Area

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Source Information =:

Page: 4 **

Pu24
C:\RESRAD_| Fam11y\BUILD\3 5\HB_DCGL-Pu240.b1d

4.24 y:  2.82 0.00[m 1
Length[m] :8. 47E+00 width[m]:5.64E+00 Direction: z

9.320e-07 [1/hr]
7.000e~02
1.000e-01
1.825e+04 [day]

1.000e-01

Dose Conversion Factor (Library: FGR 11)

Contamination::
Nuclide Concentration
Ingestion
[pCi/m2] [mrem/pCi]
PU-240 1.000e+00  3.540€-03
u-236 0.000E+00  2.690E-04
TH-232 0.000e+00  2.730e-03
TH-228 0.000e+00  8.086E-04
RA-228 0.000E+00  1,442e-03
Source: 2
Location:: Room : 1 x:
Geometry:: Type:!: Area
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination::

Inhalation Submersion
[mrem/pCi] [mrem/yr/
(pCi/m3)]
4.290e-01  5.548e-07
1.250E-01  5.852e-07
1.640e+00  1.018e-06
3.454E-01  9.378e-03
5.078e-03  5.583E-03
4.24 y 00 1.25

(m]
Length[m] i8. 47E+00 width[m]:2.49e+00 Direction: y

9.320e-07 [1/hr]
7.000e-02
1.000€-01
1.823€+04 [day]

1.000e-01

Nuclide Concentration Dose Conversion Factor (Library: FGR-11)

Ingestion
[pci/m2] [mrem/pCi]
PU-240 1.000e+00  3.540€-03

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:48:07 Page:

Inhalation Submersion

[mrem/pCi) [mrem/yr/
pCi/m3)]

4.290E-01 5 548€-07

5 kw

Title : Humboldt Bay DCGL_Pu240
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.b1d
u-236 0.000E+00  2.690E-04  1.250E-01  5.852e-07
TH-232 0.000e+00  2.730E-03  1.640E+00 1.018E-06
TH-228 0.000e+00  8.086E-04  3.454e-01 9.378e-03
RA-228 0.000E+00  1.442e-03  5.078E-03  5.583E-03
Source: 3
Location:: Room : 1 x: 0.00 y 82 25[m]
GeoEetry:: Type: Area Length[m] 5. 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

Dose Conversion Factor (Library:

9.320e-07 [1/hr]

Ingestion
{pCi/m2] [mrem/pcCi]
PU-240 1.000e+00  3.540£-03
U-236 0.000e+00  2,690E-04
TH-232 0.000e+00  2.730e-03
TH-228 0.000e+00  8.086E-04
RA-228 0.000e+00  1.442e-03
Source: 4
Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::

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

Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration

7.000E-02

.000e-01
1.813e+04 [day]
1.000e-01

FGR 11)
Inhalation Submersion
[mrem/pCil [mrem/yr/
(pC1/m3)]

4.290E-01  5.548E-0
1.250e-01 S 852E-07
1.640e+00 1.018E-06
3.454e-01  9.378e-03
5.078e-03  5.583e-03

4.24 y 1.25[m]
Length[m] 8 47E+00 W1dth[m] 2.49e+00 oDirection: y

9.320e~07 [1/hr}
I.OOOE—OZ

.000e-01
1.821e+04 [day]
1.000e-01

Dose Conversion Factor (Library: FGR 11)

Ingestion

{pci/m2] [mrem/pCi)

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:48:07 Page:

Title : Humboldt Bay DCGL_Pu240
Input File :

Inhalation Submers1on
[mrem/pCi] [mrem/
(pCi/m

6 **

C:\RESRAD_Fami1y\BUILD\3.5\HBE_DCGL~Pu240.b1d

(!EE@E!/\F!'TI.!E'T'F
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PU-240 1.000E+00  3.540E-03  4.290E-01  5.548E-07

u-236 0.000e+00  2.690E-04  1.250E-01  5.852e-07

TH-232 0.000E+00  2.730E-03  1.640E+00 1.018E-06

TH-228 0.000E+00  8.086E-04  3.454E-01  9.378E-03

RA-228 0.000E+00  1.442e-03  5.078eE-03  5.583e-03

Source: 5

Location:: Room : 1 x: 8.47 y: 2.82 z: l.ZS[m}
GeoEetry:: Type: Area Ltength[m]:5.64E+00 width[m]:2.49e+00 Direction: x
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
1.000e-01

Radon Release Fraction:

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

: Ingestion  Inhalation Submersion

{pci/m2] [mrem/pCi] [mrem/pCi} [mrem/yr/

(pCi/m3) ]

PU-240 1.000e+00  3,540E-03  4.290E-01  5.548E-07
u-236 0.000e+00  2.690E-04  1.250e-01  5.852E-07
TH-232 0.000e+00  2.730e-03  1.640E+00 1.018E-06
TH-228 0.000e+00 8.086E-04  3.454E-01 9 378E-03
RA-228 0.000e+00  1.442e-03 5.078E-03  5.583e-03

*% RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:48:07 Page:

7 ux

Title : Humboldt Bay DCGL_Pu240
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.bld
Source: 6
Location:: Room : 1 x: 4.24 y 49{m]
Geometry:: Type: Area Length[m] 8 47E+00 W1dth[m] 5.64E+00 Direction: z

Pathway :: K
Direct Ingestion Rate: 9.3205-07 [1/hr]
Fraction released to air: 7.000€E-
Removable fraction: 1.000€ 01
Time to Remove: 1.825e+04 {day]
Radon Release Fraction: 1.000e-01
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2} [mrem/pCi] {mrem/pCi] [mrem/yr/
(pCi/m3)]

PU-240 1.000E+00  3.540e-03  4.290e-01  5.548E-07
u-236 0.000E+00  2.690e-04  1.250e-01  5.852E-07
TH-232 0.000E+00  2.730e-03  1.640e+00 1.018E-06
TH-228 0.000E+00  8.086e-04  3.454E-01 9.378e-03
RA-228 0.000E+00  1.442e-03  5.078e-03  5.583e-03

** RESRAD-BUILD Dose Program OUSPUt, version 3.50 01/25/12 10:48:07 Page:

Title :
Input File :
Evaluation Time:

Humboldt Bay DCGL_Pu24
C:\RESRAD_Fami1y\BUILD\3.5\HB_DCGL-Pu240.bld
0.00000000E+00 years

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

Source: 1
Location:: Room : 1 x: 4.24 y 2.82 z: 0.00 [m]
Geometry:: Type: Area Length[m] 8 47e+00 width[m]:5.64E+00
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825€e+04 [day]
Contamination:: Nuclide Concentration
{pCi/m2]
PU-240 1.000E+00
U-236 0.000E+00
TH~232 0.000€+00
TH-228 0.000€+00
RA-228 0.000€+00
Source: 2
Location:: Room : 1 x: 4.24y 0.00 z: S {m}
Geometry:: Type: Area Length[m] 8.47e+00 W1dth[m] 2.49e+00
Pathway ::

Direct Ingestion Rate: 9,.320e-07 [1/hr]

Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2}
PU-240 1.000E+00
u-236 0.000€e+00
TH-232 © 0.000€+00
TH-228 0.000E+00
RA-228 0.000€+00

g *=

Direction: z

Direction: y
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** RESRAD-BUILD Dose Program Output, Vversion 3,50 01/25/12 10:48:07 Page: g ¥
Title : Humboldt Bay DCGL_Pu240
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.b1d

Evaluation Time: 0.00000000E+00 years ~

Source: 3
Location:: Room : 1 x: 0.00y: 2.82 z: 1.25 [m] . .
Geometry:: Type: Area Length[m]:5.64E+00 wWidth[m]:2.49+00 Direction:

Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02

Removable fraction: .000€-0
Time to Remove: . 1.813e+04 [day]
Contamination:: Nuclide Concentration
pCi/m
PU-240 1.000E+00
u-236 0.000E+00
TH-232 0.000E+00
TH-228 0.000E+00
RA-228 0.000E+00
Source: 4
Location:: Room : 1 x: 4,24y 5 [m]
Geor’r:etry:: Type: Area Length[m] 8 47E+00 mdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7,000E-02
Removable fraction: 1.000e-01
Time to Remove: 1,821e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-240 1.000E+00
U-236 0.000E+00
TH-232 0.000E+00
TH-228 0.000E+00
RA-228 0.000E+00

*% RESRAD~BUILD Dose Program Output, Version 3.50 01/25/12 10:48:07 page: 10 **
Title : Humboldt Bay DCGL_Pu240

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.b1d

Evaluation Time: 0.00000000e+00 vyears

Source: 5
Location:: Room : 1 x: 8.47 y 2.82 1.25 [m]
GeOﬁetry:: Type: Area Length[m] 5. 64E+OO W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9,320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pci/m2]
PU-240 1.000E+00
u-236 0.000e+00
TH-232 0.000e+00
TH-228 0.000E+00
RA-228 0.000e+00
Source: 6
Location:: Room : 1 x: 4.24y 2.82 2.49 [m]
Geogletry:: Type: Area Length[m] 8. 47E+00 width[m]:5.64e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[p¢i/m2]
PU-240 1.000E+00
u-236 0.000E+00
TH-232 0.000e+00
TH-228 0.000E+00
RA-228 0.000E+00

*% RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:48:07 Page: 11 **
Title : Humboldt Bay DCGL_Pu240

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu240.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem)
Source source source Source Source Source Total
1 2 3 4 5 6

Receﬁ)tor 1 5.11e-05 2.26E-05 1.51E-05 2.26€-05 1.51E-05 5.11E-05 1.78€-04
Tota 5.11€-05 2.26E-05 1.51£-05 2.26E-05 1.51E-05 S5.11E-05 1.78e-04

X

y

X

z
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Pu-241 Results:

** RESRAD-BUILD .Dose Program Output, version 3,50 01/25/12 10:51:42 Page: 1 **
Title : Humboldt Bay DCGL_Pu24l
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information 3
Source Information........ . 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 8
Receptor-Source Dose Summary. o1
Dose by Pathway Detail....... oo 12
Dose by Nuclide Detail..........uvuues 13
For time = 1.00£+00 yr
Time Specific Parameters..... .. 15
Receptor-Source Dose Summary 18
Dose by Pathway Detail. 19
Dose by Nuclide Detail... 20
For time = 5.0Q0E+00 yr
Time Specific Parameters......coevense 22
Receptor-Source Dose Summary. 25
Dose by Pathway Detail....... .. 26
pose by Nuclide Detail...iciiriernnaans 27
For time = 1.00e+01 yr
Time Specific Parameters......c.oeseeue 29
Receptor-Source Dose Summary. 32
pose by Pathway Detail....... .. 33
Dose by Nuclide Detail...vevreennnaans 34
For time = 2.50E+01 yr
Time Specific Parameters.......cvovee. 36
Receptor-source Dose Summary. 39
Dose by Pathway Detail....... <. 40
Dose by Nuclide Detail.....vcvvvnnnnns 41
For time = 5.00E+01 yr
Time Specific Parameters.............. 43
Receptor-Source Dose Summary. .. 46
Dose by Pathway Detail....... .. 47
Dose by Nuclide Detail......c.vcvvuuns 48
For time = 1,00E+02 yr
Time Specific Parameters.... 50
Receptor-Source Dose Summary 53
Dose by Pathway Detail.... 54
Dose by Nuclide Detail...... < 35
FUTT SUMMArY.....veveenivrronncvsrnnrronns 57

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 Page: 2 ®*
Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.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 2 FracTime Inhalation Ingestion(Dust)
[m] [m] m] [m3/day] [m2/hr]
1 1 4.240 2.820 1.000 1.000 4.56E+01 1.00E-04

=== Receptor-Source Shielding Relationship ===

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

1.00E+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete
1.00E+00 0.00E+00 Concrete

*% RESRAD-BUILD Dose Pragram Output, Version 3.50 01/25/12 10:51:42 Page: 3 e
Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.bld

el ad el
N WNI

Building Information
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Building Air Exchange Rate: 8.36E-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
AR A AR AT AR AR AR TG R T T hkwdedn
*
* *
* <=Q01: 9.94E+01
H1:  2.490 * Room 1 * Q10 : 9.94e+01
*  LAMBDA: 8.36e-01 *
Area 47.770 * *
* *
HAE AT AN I bk Ak kA kA Tk kA ik

Deposition velocity: 1.52E-05 [m/s] Resuspension Rate: 1.79-08 [1/s]
** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:51:42 Page: 4 **

Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241,b1d

Source Information =======

Source: 1
Location:: Room : 1 x: 4,24y 2.82 0.00[m]
Gemrl:etry:: Type: Area Length[m] 8. 47E+00 widthf{m]:5.64e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000€e-01
Time to Remove: 1.825€6+04 [day]

Contamination:: .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pC1/m3)]
PU-241 1.000E+00  6.840E-05 8.250E-03  2.555E-08
AM-241 0.000E+00  3.640E-03  4.440e-01  9.554E-05
NP-237 0.000e+00  4.444E-03  5.400e-01 1.212e-03
u-233 0.000E+00  2.890E-04  1.350E-01 1.904€-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741e-03

Source: 2
Location:: Room : 1 x: 4,24y 0.00 25[m]
Geor}v‘\etry:: Type: Area Length[m] 8. 47E+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]

Contamination:: . i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pC1] [mrem/pCi] Emrer;/;;{
Ci/m
PU-241 1.000e+00 6.840e-05 8.250E-03  2.555e-08

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:51:42 Page: 5 %+
Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUTLD\3.5\HB_DCGL-Pu241.b1d

AM-241 0.000E+00  3.640E-03  4.440e-01  9.554E-05
NP-237 0.000E+00  4.444E-03  5.400e-01 1.212e-03
u-233 0.000e+00  2.890E-04 1.350e-01 1.904e-06
TH-229 0.000e+00 4.027e-03  2.169e+00 1.741E-03
Source:
Room : 1 x: 0.00 y z: 25[m]
Type: Area Length[m] 5 64E+00 W1dth[m] 2.49E+400 Direction:
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.813e+04 [day]

Contamination:: i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] (mrem/pCi] [mrem/yr/
(pCi/m3)]

PU-241 1.000E+00 6.840e-05  8.250e-03  2.555e-08
AM-241 0.000E+00  3.640E-03  4.440e-01  9.554e-05
NP-237 0.000E+00  4.444E-03  5.400E-01 1.212e-03
U-233 0.000E+00  2.890E-04  1.350E-01 1.904E-06
TH-229 0.000E+00  4.027e-03  2.169e+00 1.741E-03
Source: 4
Location:: Room : 1 x: 4,24y 25[m]
Geometry Type: Area Length[m] 8 47E+00 mdth[m] 2.49e+00 Direction:
Pathway
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 1.821e+04 [day]}

z
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Contamination:: R
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi]l [mrem/yr/
(pCi/m3)]

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 page: 6 **
Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

PU-241 1.000e4+00  6.840e-05  8.250e-03 2
AM-241 0.000E+00  3.640E-03  4.440e-01 9.
NP-237 0.000E+00  4.444E-03  5.400e-01 1.212e-03
u-233 0.000€+00 E.SQOE-04 1.350e-01 %

TH-229 0.000€+00 .0276-03  2.169€+00 741€-03
Source: 5

Location:: Room : 1 x: 8.47 y 82 25[m]

GeoEetry:: Type: Area Length[m] :5. 64E+00 W1dth[m] 2.4%9E+00 Direction:

Pathwa
D¥rect Ingestion Rate: 9.320e-07 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.809e+04 [day]

Contamination:: i i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi) [mrem/yr/
pC1 /m3)]
PU-241 1.000e+00  6.840E-05 8.250E-03  2.555E-08
AM-241 0.000E+00  3.640E-03  4.440e-01  9.554E-05
NP-237 0.000E+00  4.444E-03  5.400E-01 1.212e-03
u-233 0.000E+00 2.890E-04 1.350E-01  1.904E-06
TH-229 0.000E+00 4.027e-03  2.169e+00 1.741e-03

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 Page: 7 **
Title : Humboldt Bay DCGL_Pu241
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.bld

Source: 6
Location:: Room : 1 x: 4.24y 2.4
Geoﬂetry:: Type: Area Length[m] 8 47E+00 W1dth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320E-07 [1/br]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 1.825e+04 [day]

Contamination:: i . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mre7/§;§
pC1 m

PU-241 1.000E+00  6.840£-05 8.250E-03  2.555€-08
AM-241 0.000E+00  3.640£-03  4.440E-01  9.554E-05
NP-237 0.000E+00  4.444£-03 - 5.400E-01 1.212e-03
u-233 0.000E+00  2.890e-04 1.350E-01  1.904E-06
TH-229 0.000E+00 4.027e-03  2.169e+00 1.741E-03

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:51:42 Page: 8 ¥
Title : Humboldt Bay DCGL_pPu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

evaluation Time: 0.00000000E+00 years

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

= Source Information ========

Source: 1
Location:: Room : 1 x: 4.2 y 2.82 0.00 [m]
GeoEetry:: Type: Area Length[m] 8. 47E+00 width[m]:5.64E+00 Direction:
pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr}
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
PU-241 1.000E+00
AM-241 0.000e+00
NP-237 0.000E+00
U-233 0.000€+00
TH-229 0.000€+00
Source: 2
Location:: Room : 1 x: 4,24y 0.00 z: 5 [m]
GeoRetry:: Type: Area Length[m] 8.47e+00 W1dth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000&-02
Removable fraction: 1.000e-01
Time to Remove: 1.823e+04 [day]

X
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Contamination:: Nuclide Concentration

[pCi/m2]
PU-241 1.000E+00
AM-241 0.000E+00
NP-237 - 0.000E+00
u-233 0.000e+00
TH-229 0.000e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 Page: 9 *w
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_| Fam11y\BUILD\3 S\HB_DCGL-Pu241.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3

Location:: Room : 1 x: 0.00y 82 5 [m]
Geoaetry:: Type: Area Length[m] i5. 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 {1/br]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 1.813e+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m.
PU-241 1.000€+00
AM-241 0.000e+00
NP-237 0.000E+00
u-233 0.000E+00
TH-229 0.000E+00
Source: 4
Location:: Room : 1 x: 4,24y 1.25 [m]
Geometry:: Type: Area Length[m] 8 47E+00 width[m]:2.49e+00 Direction: y
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr}
Fraction released to air: 7.000£-02
Removable fraction: .000e-01
Time to Remove: 1.821e+04 [day]
Contamination:: Nuclide Concentration
pCi/m.
pPU-241 1.000€+00
AM-241 0.000€e+00
NP-237 0.000€E+00
u-233 0.000e+00
TH-229 0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 Page: 10 **
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

Evaluation Time: 0.00000000E+00 years :

Source: 5
Location:: Room : 1 x: 8.47 y 5 [m]
Geogetry:: Type: Area Length[m] 5 64E+00 W1dth[m] 2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 1.809e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
py-241 1.000e+00
AM-241 0.000E+00
NP-237 0.000E+00
U-233 0.000E+00
TH-229 0.000E+00
Source: 6
Location:: Room : 1 x: 4.24y 2.49 [m]
Geometry:: Type: Area - Length[m] 8 47E+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9. 320E-07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1.0 0E~01
Time to Remove: 1.825e+04 [day]
Contamination:: Nuclide Concentration
pCi/m.
PU-241 1.000€+00
AM-~241 0.000€+00
NP-237 0.000€+00
u-233 0.000€+00
TH-229 0.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 Page: 11 **
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables
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Source Contributions to Receptor Doses

[mrem]
Source Sou;ce Sou;ce Source  Source Source Total
1 4

3
Receqtor 1 1.00E-06 4.44€-07 2.96E-07 4.44E-07 2.96E-07 1.00E-06 3.49€-06
Tota 1.00E-06 4.44€-07 2.96E-07 4.44E-07 2.96E-07 1.00E-06 3.49€-06

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:51:42 Page: 18 **
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

Evaluation Time: 1.00000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

(mrem]
Source source Source Source Source Source Total
1 2 3 4 5 6

Rece?tor 1 1.03e-06 4.53E-07 3.02€6-07 4.53E-07 3.02E-07 1.03E-06 3.56E-06
Tota 1.03e-06 4.53E-07 3.02€-07 4.53E-07 3.02E-07 1.03E-06 3.56E-06

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 page: 25 ¥*
Title : Humboldt Bay DCGL._Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

Evaluation Time: 5.00000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Sou;ce Sou;ce Source sau;ce Sougce Total
4

Receqtor i 1.08E-06 4.77e-07 3.18eE-07 4.77e-07 3.18E~07 1.08E-06 3.75E-06
Tota 1.08E-06 4.77e-07 3.18e-07 4.77e-07 3.18e-07 1.08E-06 3.75E-06

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:51:42 page: 32 **
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.b1d

Evaluation Time: 10.0000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Sou;ce Sou;ce Sougce Total

Rece?tor 1 1.10e-06 4.86E-07 3,24£-07 4.87e-07 3.24E-07 1.10E-06 3.83E-06
Tota 1.10e-06 4.86E-07 3.24€~07 4.87E-07 3.24E-07 1.10E-06 3.83E-06

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:51:42 pPage: 39 =¥
Title : Humboldt Bay DCGL_Pu241

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Pu241.bld

Evaluation Time: 25.0000019 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

{mrem]
Source  Source Sou;ce Source Sou;ce Sougce Total
4

Receqtor 1 9.67E-07 4.25E-07 2.83E-07 4.25E-07 2.82E-07 9.65E-07 3.35E-06
Tota 9.67E-07 4.25e-07 2.83e-07 4.25€-07 2.82E-07 9.65E-07 3.35E-06
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Sr-90 Results:

** RESRAD-BUILD Dose Program Output Vversion 3.50 01/25/12 10:59:26 Page: 1 **
Title : Humboldt Bay DCGL_
Input File : C:\RESRAD_| Fam'l'ly\BUILD\3 5\HB_DCGL-5r90.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information cie 3
Source Informat1on ....................... 4
For time = 0.00E+00 yr
Time Spec1f1c Parameters.. .o eeveesss 7
Receptor-Source Dose Summary... 10
Dose by Pathway Detail....... R
Dose by Nuclide Detail......ocevunann. 12
For time = 1.00+00 yr
Time Spec1f1c Parameters....oaaeasca-. 14
Receptor-Source Dose Summary. P 4
Dose by Pathway Detail....... ... 18
Dose by Nuclide Detail... 19
For time = 5.00E+00 yr
Time 5pec1f1c Parameters. 21
Receptor-Source Dose Summary 24
Dose by Pathway Detail... 25
Dose by Nuclide Detail... cees 26
Full SUMMArY....ccveineeonrarosansanannns 28

*% RESRAD-BUILD Dose Program Output version 3.50 01/25/12 10:59:26 Page: 2 **
Title : Humboldt Bay DCGL_
Input File : C:\RESRAD_ Fam11y\BUILD\3 S\HB_DCGL-Sr90.b1d

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 Ingest1on(Dust)
[m] [m] [m] [m3/day hr]
1 1 4.240 2.820 1.000 1.000 4, 56E+01 1.005-04

=== Receptor-Source Shielding Relationship ===

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

1.00e+00 0.00E+00 Concrete
1.00e+00 O0.00E+00 Concrete
1.00e+00 O0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00e+00 Concrete

#** RESRAD-~BUILD Dose Program Output, Version 3.50 01/25/12 10:59:26 Page: 3w
Title : Humboldt Bay DCGL_Sr90
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Sr90.b1d

ek et et et
N WN

Building Information =

Building Air Exchange Rate: 8.36€-01 1/hr

Height[m] Air Exchanges [m3/hr]
Area [m2]
AR AR T A R SR e R L]
* *
* *
* <=Q01: 9.94e+01
H1:  2.490 * Room 1 = Ql0 : 9.94e+01
* LAMBDA: 8.36E-01 *
Area 47.770 : *
*
AN AR A AR AR AR R T I N LA AR AN AR RAR

Deposition velocity: 4.78e-04 [m/s] Resuspension Rate: 6.70E-10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:59:26
Title : Humboldt Bay DCGL_Sr90
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Sr90.b1ld

Source: 1

Location:: Room :
Geometry:: Type:

Pathway ::

Direct Ingestion Rate:

1 x: 4.24y 0.00[m }
Area Length[m] 8 47E+00 width[m]:

9.320e- 87 [1/hr]

Fraction released to air: 7.000€
Removable fraction: 1.000e-01

Time to Remove:

Contamination:: i
Nuclide Concentration

3.306E+04 [day}

Dose Conversion Factor (Library: FGR 11)

[pCi/m2)
SR-90 1.000E+00

Source: 2

Location:: Room :
Geometry:: Type:

Pathway ::

Direct Ingestion Rate:

Ingestion  Inhalation Submersion

[mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3)]

1.528e-04 1.308e-03  2,307e-05

1 x: 4.4y 00 25[m]
Area Length[m] 8 47E+00 W1dth[m]

9.320e-07 [1/hr].

Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01

Time to Remove:

Contamination::
Nuclide Concentration

3.320e+04 [day]

Dose Conversion Factor (Library: FGR 11)

[pCi/m2]
SR-90 1.000E+00

Ingestion  Inhalation Submersion
[mrem/pCi] [mrem/pCi] Emrey/ggf
1.5286-04  1.308E-03  2,307e-05

** RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 10:59:26
Title : Humboldt Bay DCGL_Sr90
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Sr90.b1d

Source: 3

Location:: Room :
Geometry:: Type:

Pathway ::

Direct Ingestion Rate:

1 x: 0.00 y 82 z: 25[m]
Area Length[m] 5.64E+00 W1dth[m]

9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction:
Time to Remove:

Contamination:: .
Nuclide Concentration

1.000e-01
3.305e+04 [day]

Dose Conversion Factor (Library: FGR 11)

[pci/m2]
SR-90 1.000E+00
Source: 4
Location:: Room :

Geometry:: Type:

Pathway ::

Direct Ingestion Rate:

Ingestion  Inhalation Submers1on

[mrem/pCi] ([mrem/pCi] [mre?/g
Ci/m

1.528e-04  1.308E-03  2,307e- 05

1 x: 4.24 y: z: 1.25[m
Area Length[m] 8 47e+00 w1dth[m]

9.320e-07 [1/hr]

Fraction released to air: 7.000€-02

Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration

1.000e-01
3.304e+04 [day]

Dose Conversion Factor (Library: FGR 11)

[pCi/m2]
SR-90 1.000e+00

Ingestion_ Inhalation Submersion

[mrem/pCi] [mrem/pCi} [mrem/yr/
pCi/m3)]

1.528e-04  1.308e-03 2 307e-05

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:59:26
Title : Humboldt Bay DCGL_Sr90
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~5r90.bld

Source: 5

Location:: Room
Geometry:: Type:

Pathway :

D1rect Ingestion Rate:

1 x: 8.47 y 2.82 25[m]
Area Length[m] 5. 64E+00 W1dth[m]

9.320E-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction:
Time to Remove:

1.000e-01
3.311e+04 [day]

Page: 4 tx

5.64E+00 Direction:

2.49e+00 Direction:

Page: 5 **

2.49e+00 Direction:

2.49e+00 Direction:

Page: 6 **

2.49e+00 Direction:

z
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Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/y;{

(pCi/m3
SR-90 1.000e+00 1.528E-04  1.308E-03  2.307e-05
Source: 6
Location:: Room : 1 x: 4.24 y: 2.82 z: 49[m %
Geor’r‘letry:: Type: Area Length[m] :8.47E+00 W1dth m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.305€e+04 [day]

Contamination:: . i
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pcCi] [mrem/gr/

(p
SR-90 1.000e+00  1.528e-04  1.308e-03  2.307e-05

** RESRAD-BUILD Dose Program output Vversion 3.50 01/25/12 10:59:26 Page: 7 %%
Title : Humboldt Bay DCGL_Sr

Input File : C:\RESRAD_ Fam11y\BUILD\3 S\HB_DCGL-5r90.b1d

evaluation Time: 0.00000000E+00 years

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

Source Information =

Source: 1
Location:z: Room : 1 x: 4,24y 82 z: 0.00 [m]
Geor:etry 1 Type: Area Length[m] 18.47E400 width[m]:5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.306€£+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
SR-90 1.000€+00
Source: 2
Location:: Room : 1 x: 4.24 y .00 1.25 [m]
Geometry:: Type: Area Length[m] 8. 47E+00 vhdth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.320e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2
SR-90 1.000€+00

** RESRAD-BUILD Dose Program Qutput, Version 3,50 01/25/12 10:59:26 Page: 8 **
Title : Humboldt Bay DCGL_Sr90

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-5r90.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 82 5 [m]
Geor'r:etry:: Type: Area Length[m] S. 64E+00 W'ldth[m] 2.49e+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 1.000E-01
Time to Remove: 3.305€e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
SR-90 1.000€+00
Source: 4
Location:: Room : 1 x: 4.24y 5.64
Geometry:: Type: Area Length[m] 8. 47E+00 W1dth[m] 2.49E+00 Direction:
Pathway ::

Direct Ingestion Rate: 9.320€E- 07 {1/hr]
Fraction released to air: 7.000E-02

z

2z

y

X

y
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Removable fraction: 1.000e-01
Time to Remove: 3.304e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
SR-90 1.000€+00
Source: 5 :
Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m]
Geor'r:etry:: Type: Area Length[m] :5.64E+00 width[m]:2.49e+400 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 3.311e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2}
SR-90 1.000E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:59:26 Page: 9 *x
Title : Humboldt Bay DCGL_Sr90

Input File : C:\RESRAD_fFamily\BUILD\3.5\HB_DCGL-5r90.b1d

Evaluation Time: 0.00000000E+00 years

Source: 6
Location:: Room : 1 x: 4,24 y: 2.82 z: 2.49 [m]
Georlr:etry:: Type: Area Length[m]:8.47e+00 width[m]:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000e-02
Removable fraction: 1.000e-01
Time to Remove: 3.305e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
SR-90 1.000€e+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 10:59:26 Page: 10 **
Title : Humboldt Bay DCGL_Sr90

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL~5r90.b1d

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

(mrem]
Source Source source source Source Source Total
1 2 3 4 S 6

Receﬁ)tor 1 1.66E-06 7.22E-07 4.78e-07 7.22e-07 4.78E-07 1.65E-06 5.71E-06
Tota 1.66E-06 7.22e-07 4.78e-07 7.22e-07 4.78E-07 1.65€-06 5.71E-06
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Tc-99 Results:

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53 Page: 1 **
Title : Humboldt Bay DCGL_TcC
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information |
Source Information........vvvvvevevenvnns 4
For time = 0,00E+00 yr
Time Spec1f1c Parameters..caseresarsnns 7
Receptor-Source Dose Summary.. 10
Dose by Pathway petail........ o1
Dose by Nuclide Petail......cocvevunns 12
For time = 1,00E+00 yr
Time Spec1f1c Parameters...... .. 14
Receptor-Source Dose Summary 17
Dose by Pathway Detail. 18
Dose by Nuclide petail... 19
For time = 5,00E+00 yr
Time Specific Parameters.....veeesvuns 21
Receptor-Source Dose Summary.. .. 24
Dose by Pathway Detail........ .o 25
Dose by Nuclide Detail... .. 26
FUlT SUMMArY....veversnenrisnsrsansnenans 28

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53 Page: 2 **
Title : Humboldt Bay DCGL_Tc9
Input File : C:\RESRAD_Family\BUILD\3.5\HB_ DCGL-T€99.b1d

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 Ingest1on(Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 4.240 2.820 - 1.000 1.000 4.56E+01 1.00E-04 ’

=== Receptor-Source Shielding Relationship ===

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

1.00E+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete
1.00e+00 0.00E+00 Concrete

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53 Page: 3 x*
Title : Humboldt Bay DCGL_Tc99
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

Y e
VA WNE

========Building Information =======

Building Air Exchange Rate: 8.36€-01 1/hr

He1ght[m] Air Exchanges [m3/hr]

Area [m2
kA hd kb d kAR AR A kAR
* *
* *
* <=Q01: 9.94E+01

H1: 2.490 * Room 1 * QL0 : 9.94£+01

*  LAMBDA: 8.36e-01 *

Area 47.770 : :
LAE2 AR A2 L2 2222222 el t]

Deposition velocity: 4.78¢-04 [m/s] Resuspension Rate: 6.70E-10 [1/s]
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** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53
Title : Humboldt Bay DCGL_Tc99
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.bld

Source: 1

Location:: Room : 1 x: 4.24y 2.82 z: 0.00[m]
Geometry:: Type: Area Length[m] 8. 47E+00 width[m]:
pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000e-01

Time to Remove: 3.306E+04 [day]

Contamination:: X X .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
{pCi/m2] [mrem/pCi] [mrem/pCi] ([mrem/yr/

(pCi/m3)]
TC-99 1.000E4+00  1.460e-06  8.320e-06  1.892e-07
Source: 2
Location:: Room : 1 x: 4,24 y 00 25[m]
Geometry:: Type: Area Length[m] 8 47E+00 mdth[m]
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/br]
Fraction released to air: 7.000E-02
Removable fraction: 1.000e-01
Time to Remove: 3.320e+04 [day]

Contamination:: X . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2} [mrem/pCi] [mrem/pCil Emr‘er}!/gs‘{
Ci/m
TC-99 1.000E+00 1.460E-06 8.320E-06 1.892e-07

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53
Title : Humboldt Bay DCGL_T¢99
Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

Source: 3

Location:: Room : 1 x: 0.00y 25[m]
Geometry:: Type: Area Length[m] 564E+00 mdth[m]
Pathway ::

Direct Ingestion Rate: 9.320e-07 [1/hr]

Fraction released to air: 7.000£-02

Removable fraction: 1.000e-01

Time to Remove: 5.278e+04 [day]

Contamination:: i .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2} [mrem/pCi] [mrem/pCi] [mrem/gr/

(pCi/m
TC-99 1.000E+00 1.460E-06 8.320e-06 1.892e-07
Source: 4
Location:: Room : 1 x: 4.24 25[m}
Geometry Type: Area Length[m] 8 47E+00 mdth[m]
Pathway :
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 5.273e+04 [day]
Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pC1] [mrem/pCi] [mrem/gr/
(pCi/m
TC-99 1.000E+00 1.460e-06 8.320E-06  1.892E- 07

#** RESRAD-BUILD Dose Program Output version 3.50 01/25/12 11:00:53
Title : Humboldt Bay DCGL_Tc9
Input File : C:\RESRAD_ Fam1'|y\BUILD\3 S\HB_DCGL-Tc99.b1d

Source:
Room : 1 x: 8.47 25([m]
Type: Area Length[m] 5 64E+00 mdth[m]

Direct Ingestion Rate: 9.320E-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 5.271E+04 [day]

Page: 4 **

5.64E+00 Direction:

2.49e+00 Direction:

Page: S ¥*

2.49e+00 Direction:

2.49e+00 Direction:

Page: 6 **

2.49e4+00 Direction:
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Contamination:: N K X
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

. Ingestion  Inhalation Submersion
[pCi/m2] {mrem/pCil [mrem/pCi] [mrem/yr/

(pCi/m3)]
TC-99 1.000E+00 1.460E-06 8.320£-06 1.892e-07
Source: 6
Location:: Room : 1 x: 4.24y 82 49[m]
Geogetry 1 Type: Area Length[m] 18, 47E+00 W1dth[m] 5.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320¢e- 07 [1/hr]
Fraction released to air: 7.000€-
Removable fraction: . 000€ - 0
Time to Remove: 3.3OSE+04 (day}

Contamination:: . .
Nuclide Concentration Dose Conversion Factor (Library: FGR 11)

Ingestion  Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/;%
pCi/m
TC-99 1.000e+00 1.460E-06 8.320E-06 1.892e-07

*% RESRAD-8UILD Dose Program Output, Version 3.50 01/25/12 11:00:53 Page: 7 x¥
Title : Humboldt Bay DCGL_Tc99

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

Evaluation Time: 0.00000000e+00 vyears

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

Source: 1
Location:: Room : 1 x: 4.2 y 0 [m]
Geometry:: Type: Area Length[m] 8 47E+00 w1dth[m] S.64E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: .000E-01
Time to Remove: 3.306E+04 [day]
Contamination:: Nuclide Concentration
pCi/m2]
TC-99 1.000€+00
Source: 2
Location:: Room : 1 x: 4.24 y 1.25 [
Georrv:etry:: Type: Area Length[m] 8 47E+00 W1dth[m] 2.49E+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.3205-07 [1/hr]
Fraction released to air: 7.000€-
Removable fraction: .000E 01
Time to Remove: 3.320E+04 [day)
Contamination:: Nuclide Concentration
pCi/m2]
TC-99 1. 000E+00

#%* RESRAD-BUILD Dose Program Qutput, Version 3.50 01/25/12 11:00:53 Page: 8 **
Title : Humboldt Bay DCGL_Tc99

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

Evaluation Time: 0.00000000E+00 years

Source: 3
Location:: Room : 1 x: 0.00y 82 S [m]
Geor}r‘letry:: Type: Area Length[m] i5. 64E+OO mdth[m] 2.49g+00 Direction:
Pathway ::
Direct Ingestion Rate: 9.3205-07 [1/hr]
Fraction released to air: 7.000E-
Removable fraction: 1.000€e 01
Time to Remove: 5.278e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TC-99 1. 000E+00
source:
Room : 1 x: 4.24 y 5.64 z:
Type: Area Length[m] 8.47e+00 mdth[m] 2.49e+00 Direction:
Direct Ingestion Rate: 9.320E- 07 [1/hr]
Fraction released to air: 7 000E-02
Removable fraction: 1.000e-01
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Time to Remove: 5.273£+04 [day]}
Contamination:: Nuclide Concentration
[pcCi/m2]
TC-99 1.000€+00
Source: 5
Location:: Room : 1 x: 8.47 y: 2.82 z: 1.25 [m]
Geor'rlletry:: Type: Area Length[m]:5.646+00 width[m]:2.49e+00 Direction: x
Pathway ::
Direct Ingestion Rate: 9.320e-07 {1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000e-01
Time to Remove: 5.271e+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TC-99 1.000€+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53 Page: g *x
Title : Humboldt Bay DCGL_Tc99

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-Tc99.b1d

Evaluation Time: 0.00000000E+00 vyears

Source: 6 .
Location:: Room : 1 x: 4.24 y: 2.82 z: 2.49 [m]
Geoxﬂetry:: Type: Area Length[m]:8.47e+00 width[m}:5.64E+00 Direction: z
Pathway ::
Direct Ingestion Rate: 9.320e-07 [1/hr]
Fraction released to air: 7.000£-02
Removable fraction: 1.000€-01
Time to Remove: 3.305e+04 [day]
Contamination:: Nuclide Concentration
{pCi/m2]
TC-99 1.000€E+00

** RESRAD-BUILD Dose Program Output, Version 3.50 01/25/12 11:00:53 page: 10 **
Title : Humboldt Bay DCGL_Tc¢99

Input File : C:\RESRAD_Family\BUILD\3.5\HB_DCGL-T¢99.bld

Evaluation Time: 0.00000000E+00 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Source Total
1 2 3 4 5 6

Receqtor 1 1.696-08 7.32E-09 4,72E-09 7.14E-09 4.72e-09 1.68E-08 5.76E-08
Tota 1.69€-08 7.32E-09 4.72E-09 7.14E-09 4.72E-09 1.68E-08 5.76E-08

@BARTLETT Page 112



