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EXECUTIVE SUMMARY

This Final Status Survey (FSS) Report presents results of the FSS conducted by Cabrera
Services, Inc. (CABRERA) to support the radiological decommissioning of the Building 7304
vault at Fort Belvoir, Virginia. Activities described in this report were conducted in accordance
with the Decommissioning Plan: Building 7304 - Fort Belvoir, Virginia (CABRERA, April
2004c). This report has been prepared by CABRERA for the United States (U.S.) Army Field
Support Command (AFSC), under Contract No. DAAA09-02-D-0024, Delivery Order 019. The
Building 7304 vault at Fort Belvoir was used by the Army as a radioactive waste storage area to
support research operations. This facility was administered under source materials license no. 45-
00953-01 (NRC, 2004). This license was terminated on July 28, 2004. The Army Research,
Development, and Erigineering Command (RDECOM, formerly, Soldier, Biological, and
Chemical Command) holds the current source material license for this facility under U.S.
Nuclear Regulatory Commission (NRC) License No. 19-10306-02 (NRC, 2004).

Decommissioning fieldwork was initiated at the Site in September 2005, in accordance with the
Decommissioning Plan (CABRERA, April 2004c) and under the conditions as stated in the current
NRC license. Field activities included the remediation of contaminated structures and soils,
performance of remediation support surveys, backfill of the remediated area, and performance of
final status surveys conducted in accordance with guidance presented in the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM; NRC, 2000).

Garhma walkover surveys were performed and soil samples were collected in two Class 1 survey
units (SU) and one Class 2 SU. Net analytical results were within pertinent NRC screening
limits for the radionuclides of concern (ROC) *H, “C, *Cs, ’Pm, **' Am, and ***Th.

Final status survey analytical sample results were statistically evaluated using the Wilcoxon
Rank Sum (WRS) Test. Results of the statistical evaluation support the release of this site for

unrestricted use.

In order to confirm that residual radioacﬁvity is within acceptable limits, a dose assessment was
performed using RESRAD dose modeling code, version 6.3 (Argonne National Laboratory,
2005). Both the resident farmer and industrial use scenarios were evaluated for completeness,
however, due to the site’s location on an active military installation, and its size (less than one
acre), the resident farmer future use scenario is considered very unlikely. Both the average and
maximum reported FSS sample concentrations for each ROC were used as radionuclide
concentration inputs. The estimated total dose for each scenario remains within the NRC dose
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limit of 25 millirem per year (mrem/yr) and EPA dose standard of 15 mrem/yr, for all but the
most conservative assumptions (i.e. resident farmer with maximum ROC residual
concentrations). An industrial use scenario with maximum ROC residual concentration inputs
provides a realistic, yet conservative critical group dose scenario. This specific scenario results in
an estimated dose to the industrial use critical group of 2.7 mrem/yr.
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1.0 INTRODUCTION

This Final Status Survey (FSS) Report presents results of the FSS conducted by Cabrera
Services, Inc. (CABRERA) to support the radiological decommissioning of the Building 7304
vault at Fort Belvoir, Virginia (herein after, the Site). Activities described in this report were
conducted in accordance with the Decommissioning Plan: Building 7304 - Fort Belvoir, Virginia
(CABRERA, April 2004c). This report has been prepared by CABRERA for the United States (U.S.)
Army Field Support Command (AFSC), under Contract No. DAAA09-02-D-0024, Delivery
Order 019.

The Building 7304 vault at Fort Belvoir was used by the Army as a radioactive waste storage
area to support operations at the site Research and Development (R&D) Facility. The Army
Research Command (RDECOM, formerly, Soldier, Biological, and Chemical Command) holds
the current source materials license for this facility under U.S. Nuclear Regulatory Commission
(NRC) License No. 19-10306.02 (NRC, 2004). This license, as amended in 2005, allows for the
decommissioning activities as summarized in this document. The facility was managed under
the former NRC License Number 45-00953-01 (NRC, 2001), which was terminated in 2004.
Copies of both licenses are included in Appendix A.

- RDECOM ceased the use of this vault for the storage of radioactive material in 2002, and is in

the process of terminating its license in accordance with NRC decommissioning requirements
described in Title 10 of the Code of Federal Regulations (CFR), Part 30.36. The objective of this
decommissioning process is to meet the NRC release criteria for unrestricted use, as specified in
10 CFR 20, Subpart E, Radiological Criteria for License T ermination. This report documents the
activities conducted by CABRERA to.support the decommissioning process, and presents the
results of the FSS conducted to confirm that the NRC release criteria have been met.

11 Site Description and Background

The Building 7304 vault Site is located within the Fort Belvoir Military Reservation in Fairfax
County, Virginia, approximately 16 miles south-southwest of the center of Waishington, D.C.

| (see Figure 1-1). The Site is on the western shore of the Potomac River, near Gunston Point at

the southern end of a peninsula. It is adjabent to the U.S. Army Communications-Electronics

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 1-1
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Command (CECOM) R&D Facility, behind Building 7363 on Totten Road, as shown in Figure
1-2. Appendix B includes photographs of the Site, depicting pre-decommissioning conditions, as

well as conditions during decommissioning and following restoration of the site.

Prior to its demolition, the Building 7304 vault was a concrete bunker-style building enclosed by
an earthen cover approximately three feet (ft) thick. The vault was 16 ft long, 12 ft wide, and 8 ft
tall, and housed a series of shielded wall and floor containments. The structure included an
external walkway and doorway surrounded by an 8 ft high shield wall. The vault was constructed
on a hillside such that its entrance was at street level, facing the rear parking lot for Building
7363.

The Army ceased using the vault for the storage of radioactive material in 2002 and began
planning for its decommissioning. In January 2003, all radioactive and solid wastes were
removed from the structure and shipped to appropriate offsite disposal facilities. Radiological
survey and sampling activities were conducted in April 2003 to characterize residual
contamination at the Site, as discussed in Section 3.0. Results of the characterization survey
indicated elevated radioéctivity within the vault, as well as on some exterior surfaces (i.e. shield

wall and door) and in the floor of the subgrade storage pits (Cabrera, 2004a).

Based on the characterization results, it was determined that the contamination levels exceeded
the NRC screening criteria and, thus, the vault could not be released for unrestricted use without
decontamination and/or removal of the contaminated structure and associated drains, piping, and
soils. Various options were consideréd, and the recommended technical approach was presented
in the Decommissioning Plan, Building 7304, (CABRERA, April 2004c). The plan proposed the
dismantlement and removal of the vault structure, concrete foundation, subsurface drainage
system associated with the vault (including the exterior building drains, floor drains, and piping),
and soils impacted above the radiological screening guidelines. This contaminated material was
shippedto a lic_enSed disposal facility. The area was then subject to a FSS and subsequent

restoration of the excavated area.

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 1-3
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The Army submitted the Decommissioning Plan (CABRERA, April 2004c) to the NRC for review
and approval in April 2004, along with a request for a license amendment authorizing its
implementation. Upon the receipt of NRC’s approval of the plan and the issuance of a license
amendment in 2004, CABRERA remediated the Site and conducted the FSS as described in the

Decommissioning Plan. A general description and results of these activities are presented within

this report.

1.2 Characterization Survey

Characterization survey and sampling activities were conducted at the Site in April 2003, in
support of the decommissioning process. Characterization activities were conducted in
accordance with the Characterization Survey Plan (CABRERA, 2003). Detailed results of the
characterization effort are presented in the Final Report: Characterization Survey, Building 7304
vault, Fort Belvoir, Virginia (CABRERA, 2004a). Samples were submitted for laboratory analysis
of gross alpha and beta, gamma spectroscopy, and tritium, carbon-14, and 4pm.

The characterization results indicated elevated concentrations of the following radioisotopes:
tritium (CH), Carbon-14 (**C), Cesium-137 (**’Cs), Promethium-147 (**’Pm), Americium-241
(**' Am), and Thorium-232 (?**Th). Radioactivity was detected at levels above the specified
action limits on interior and exterior surfaces of the vault, within the individual floor and wall
vaults, and in the surface soils in the floor of the subgrade pits. The highest levels of
contamination observed consisted of 137Cs on the vault floor and in the underlying soil, and ‘H
inside the wall vaults and within sediment in the floor of the subgrade storage pits.
Contamination outside of the vault was minimal, and was concentrated on the concrete pad
directly outside the vault doorway. There was no indication of significant contamination inside
the ﬂoof drain inside the vault; however, the remainder of the drainage and piping system was

inaccessible and was not surveyed.

1.3 Radionuclides of Concern
Primary radionuclides of concern (ROCs) for the decommissioning of the Building 7304 vault
have been established based on the radioisotopes confirmed to be present during the 2003

characterization survey (Table 1-1).
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TABLE 1-1: RADIONUCLIDES OF CONCERN

° 3H . 147P m

° 14C e 241 Am

° 137CS ° 232Th

*pased on Characterization Survey results (Cabrera, 2004a)

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 1-6




A

Building 7304 Vault May 11%, 2006
Final Status Survey Report

2.0 DECOMMISSIONING ACTIVITIES

Decommissioning fieldwork was initiated at the Site in September 2005 in accordance with the
Decommissioning Plan (CABRERA, April 2004c). Field activities included the remediation of
contaminated structures and soils, performance of remediation support surveys, backfill of the
remediated area, and performance of final status surveys conducted in accordance with guidance
presented in the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM;
NRC, 2000).

Remediation of the contaminated structures and soils involved removal of the earthen cover
overlying the vault structure; the demolition and removal of the vault, external walkway, shield
wall, and subgrade exterior drainage and system, as well as the excavation of soils surrounding
and underlying the vault and drainage system. Removal of the drainage system was determined
necessary following the identification of elevated ROC activity (primarily tritium) in and around
the drainage pipe underlying the vault. Oak Ridge Institute for Science and Education (ORISE)
conducted an in-process inspection survey in October, 2005, at the request of the NRC (ORISE,
2005). The in-process survey confirmed the presence of residual tritium contamination in the
vicinity of the drain pipe and in soils from the floor of the excavation at that time, indicating the
need for additional soil removal and excavation and removal of the drain pipe system and

surrounding soils.

Specific activities performed in support of the remediation process included excavating and
removing non-impacted soils that surrounded the vault, demolishing the vault structures, re-
siZing the rubble to meet disposal facility acceptance criteria, and excavating impacted soil
beneath the structure and surrounding the draln pipe.

Wastes generated during the demolitidn activities were packaged and shipped to appropriate
offsite disposal facilities based on their radioactive characteristics. Approximately 250 tons of
low-level radioactive waste (LLRW), consisting of building debris and soils, was shipped to
Energy Solutions of Utah (formerly EnviroCare of Utah) for disposal under Contract Number
3116-01 (Manifests 3116-01-01 through -13). The remainder of the demolition waste, consisting

of excess soils from the overlying earthen cover, was disposed of as special waste at the King

DAAA09-02-D-0024/019 : CABRERA SERVICES, INC. 2-1
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George Landfill in King George County, Virgina. Records of all waste shipments and disposal
facility receipts are included in Appendix C.

The total remediation footprint was approximately 641 square meters (m?). This encompassed
the footprint of the structure (including the exterior walkway and shield wall), as well as an
additional 1.5 meters on three sides of the structure where exterior drains and piping were buried.
Due to the presence of tritium contamination in the drain pipe and surrounding soils, it was
determined that the entire pipeline would be excavated to its discharge point along the adjacent
hill slope. The FSS was adjusted accordingly to accommodate the additional area of excavation.
The average depth of final excavation was approximately eight feet below grade. Following
removal of the structures and soil from within this area, backfill was placed to bring the
excavated area up to grade, the area was seeded to re-establish vegetation, and the security fence,
parking areas, and other site features were restored in coordination with the Building 7363

facility manager.

Upon the completion of demolition and removal activities, a FSS was conducted to verify that
the remediation was effective in reducing residual contamination sufficiently to meet the NRC
unrestricted release criteria. The FSS consisted of gamma walkover surveys (GWS) and the
collection and analysis of a discrete number of systematic and biased soil samples. Sample
results have been tabulated by Survey Unit and are included in Appendix D. The FSS was
conducted in accordance with the Final Status Survey Plan, Building 7304 vault, Fort Belvoir,
Virginia (CABRERA, 2004b), as described in Section 3.0 and in accordance with MARSSIM
guidance.

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 2-2
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3.0 FINAL STATUS SURVEY DESIGN

This section summarizes the design of final status surveys conducted in the vault area following
its remediation, as described in the Final Status Survey Plan, Building 7304 Vault, Fort Belvoir,
Virginia (CABRERA, 2004b). The survey design discussed below is based on the technical
guidance and statistical methods presented in MARSSIM (NRC, 2000), as presented in NUREG-
1757, Consolidated NMSS Decommissioning Guidance, Vol. 2 (NRC, 2003b).

3.1 Derived Concentration Guideline Levels

Decommissioning planning was conducted in accordance with guidance presented in NUREG-
1757, Consolidated NMSS Decommissioning Guidance, Volumes I and 2, (NRC, 2003a and
2003b). This section describes the establishment of derived concentration guideline levels
(DCGLs) that were used to guide site decommissioning activities. DCGLs, expressed for soils in
picocuries per gram (pCi/g), represent the residual radioactivity concentrations (above
background) in soils that correspond to the allowable residual radiation dose limit, considering
the collective risks to human health associated with anticipated potential exposure scenarios and
pathways to a potential future site population. Demonstrating that residual radioactivity
remaining at the site is statistically within site-specific DCGLs maintains compliance with

acceptable risk to a potential future site population.

The NRC has established a radiation dose limit of 25 millirem per year (mrem/yr) above
background as the allowable annual dose to the public contributed by residual radioactivity at a

site released for unrestricted use: In 10 CFR 20, Subpart E, Radiological Criteria for License
Termination, the following release criteria are specified:
1. Residual radioactivity that is distinguishéble from background and results in a total

. effective dose equivalent (TEDE) to an average member of the critical group that does
not exceed 25 mrem/yr, including that from groundwater sources of drinking water; and

2. Residual radioactivity that has been reduced to as low as reasonably achievable
(ALARA) levels.

Determination of ALARA levels must take into account consideration of any detriments, such as
deaths from transportation accidents, expected to potentially result from excavation and waste
disposal activities.

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 31
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The NRC standard of 25 mrem/yr is applicable to the decommissioning of the vault and,
therefore, has been used as the basis for demonstrating that the remediated vault area should be
released for unrestricted use. Application of this DCGL ensures that the potential dose to the
average member of the critical group will not exceed 25 mrem in any one year over a 1,000-year

period.

In order to provide as much useful FSS information as possible, the Environmental Protection
Agency’s (EPA) standard of 15 mrem/yr was also be considered during the evaluation of FSS
results.

The License Termination Rule (LTR) presented in 10 CFR 20, Subpart E, specifies an allowable
dose limit of 25 mrem/yr. Supplemental information regarding tl_1e implementation of the LTR,
including screening criteria for building surfaces and soil, has been published in the following

Federal Register (FR) notices:

e FR Volume 63, Number 222, November 18, 1998 (NRC, 1998);
¢ FR Volume 64, Number 234, December 7, 1999 (NRC, 1999); and
e FR Volume 65; Number 114, June 13, 2000 (NRC, 2000b).

In accordance with NUREG 1757, Consolidated NMSS Decommissioning Guidance, Vol. 2
(NRC, 2003b), soil screening criteria for ROCs not addressed in the preceding FR documents
have been obtained from Table 6.91 of NUREG/CR-5512, Residual Radioactive Contamination
from Decommissioning, Parameter Analysis, Vol. 3 (NRC, 1999b). These screening criteria were

‘used to establish instrument/analysis sensitivity requirements for decommissioning activities.

As described in the guidance presented in FR Volume 65, Number 114 (NRC, 2000b), the use of
the soil screening values presented in FR Volume 64, Number 234 (NRC, 1999) may be used to
demonstrate compliance with the LTR for soils under specific guidelines. The four guidelines by

which soils may be deemed acceptable for release for unrestricted use are as follows:

1. The residual radioactivity has been reduced to levels that are ALARA,;

2. The residual fadioactivity is contained in the top layer of the surface soil (i.e., within
- approximately 30 cm or 12 inches [in.] from the surface, in accordance with NUREG-
1757, Volume 2 [NRC, 2003b]);
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3. The unsaturated zone and the groundwater are initially free of radiological
contamination; and

4. The vertical saturated hydraulic conductivity at the specific site is greater than the
infiltration rate.

During the course of decommissioning and removal of contaminated soils beneath the footprint
of the vault and along the drain pipe, residual contamination exceeding the soil screening
criterium for tritium was confirmed. As a result, an iterative process was used to extend the
excavation to depth until subsurface soil (i.e., greater than 30 cm or 12 in below the surface)
values no longer exceeded screening criteria. Based on survey results and available information,
itis beﬁeved that these four guidelines have been met for soils remaining in the vault area after
remediation activities. Therefore, under the guidance presented in the FR documents mentioned
above and in NUREG-1757, Volume 1 (NRC, 2003a), the soil screening criteria presented in FR
Volume 64, Number 234 (NRC, 1999) are appropriate for use in developing DCGLs to

demonstrate compliance with the 25 mrem/yr dose limit.

A dose assessment has also been performed using RESRAD version 6.3 (Argonne National
Laboratory, 2005) and final status survey sample results to determine total dose of residual ROC
activity within site survey units. The results of this dose assessment are discussed in Section 4.4

and the RESRAD modeling runs are included in Appendix E.

The DCGLs used to support decommissioning of the Building 7304 vault are presented in
Table 3-1.

TABLE 3-1: BUILDING 7304 VAULT DECOMMISSIONING DCGLS

Tritium . 110
Carbon-14 . 120
Promethium-147 : 8.2E3
Cesium-137 ‘ <110
Americium-241 2.10
‘| Thorium-232 - 1.10

DCGL = Derived Concentration Guideline Level
pCi/g = picocuries per gram
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3.2 Survey Unit Classification and Delineation

As discussed in MARSSIM (NRC, 2000), areas undergoing a FSS should be subdivided into
survey units (SUs), classified according to their potential for residual radioactivity. Potential

classifications for SUs are defined as follows:

¢ Non-Impacted Areas: Areas that have no reasonable potential for residual
contamination;

¢ Impacted Areas: Any area not classified as non-impacted (i.e., areas with a possibility of
containing residual radioactivity in excess of natural background or fallout levels);

e Class 1 Areas: Impacted areas that have, or had prior to remediation, a potential for
contamination (based on site operating history) or known contamination (based on
previous radiological surveys) above the DCGL used for non-parametric statistical testing
(i.e., wide area DCGL [DCGL]); ‘

e Class 2 Areas: Impacted areas that, prior to remediation, were not likely to have
concentrations of residual radioactivity exceeding the DCGL,; and

o Class 3 Areas: Impacted areas that have a low probability of containing residual
radioactivity.

One Class 2 and two Class 1 SUs were established in the field and numbered SU #1, SU #2, and
SU #3, respectively. These SUs are depicted in Figures 3-1 and 3-2. SU #1 (Class 2 SU)
consisted of the overburden soil that was formerly covering the vault structure. SU #2 (Class 1

SU) was the footprint of the vault itself and SU #3 (Class 1 SU) was the footprint of the drainage
pipe running from the vault to the discharge point on the adjoining hill slope. SU #1 had an area

of 258 m%, SU#2 had an area of 86 m?, and SU #3 had an area of 456 m?.

3.3 Gamma Walkover Surveys

A GWS was performed over 100% of the Class 1 SUs (SUs #2 and #3), as possible, consistent
with MARSSIM (NRC, 2000) guidance, in order to identify areas of élevated gamma fluence. A
GWS was also performed over 100% of the Class 2 SU (SU #1).
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3.3.1 [Instrumentation

The following instruments were used to perform the GWS:

¢ Field Instrument for the Detection of Low-Energy Radiation (FIDLER) sodium iodide
(Nal) detector connected to a Ludlum Model 2221 rate-meter/scalar;

e @GPS: Trimble Pathfinder Pro — XR

3.3.2 Methodology

The GWS was performed by walking straight parallel lines over the area while moving the
detector in a serpentine motion, approximately 10 centimeters (cm) above the ground surface.
Wélking speed was maintained at approximately 0.5 meters per second (m/s), and survey passes
were approximately one meter apart. Radioactivity measurements were logged at one-second

intervals, and each measurement was position-correlated using the GPS coordinates.

Upon completion of the survey, records were downloaded from the datalogger into a personal
computer (PC) file and transmitted to the project Health Physicist (HP) for processing. The data
were reviewed for accuracy and processed by means of statistical analyses (i.e., calculation of
mean, standard deviation, and distribution) and geospatial imaging (i.e., color-coded graphical
representation of radioactivity distributed over the SU).

34 Soil Sampling
This section describes the collection and analysis of surface soil samples from each SU at both

systematic and biased sampling locations.

3.4.1 Systehzatic Surface Soil Samples

According to MARSSIM (NRC, 2000), a minimum number of systematic soil sample locations
are required to obtain sufficient statistical confidence that the conclusions drawn from the
analytical data are correct. To support the release of this site for unrestricted use, an expectation
of radionuclide concentrations near or at background levels was assumed. The minimum number
of required sémple locations was calculated based on the distribution of residual radionuclide
concentrations relative to the DCGL,, and the acceptable decision error limits (o and f8). For the
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vault area, a minimum of 16 samples was determined to be necessary. The derivation of this

number is described in detail in the F'SS Plan (CABRERA, 2004b).

Locations of the systematic samples were established using a uniform triangular grid based on
the area of the SUs and the required number of samples (n=16). The required sample spacing
was calculated using Equation 5-7 from MARSSIM (NRC, 2000). To identify sample locations, a
computer-aided drawing (CAD) program was used to lay out a triangular grid with the indicated -
spacing over the SU. A random starting point for the grid was established using a computer-
generated random coordinate set. The coordinates of each vertex on the triangular grid were
computed and used as the systematic sample locations, as indicated in Figure 3-2. These
coordinates were transmitted to the field crew, who marked each sample location with a pin flag
based on GPS readings. A total of 17 samples were collected from the overburden soil in the
Class 2 SU #1 (samples 1016-1032). A total of 16 samples were collected from the inner Class 1
SU #2 (samples 2001-2016). A total of 16 samples were collected from the outer Class 1 SU #3
(samples 2017-2032).

3.4.2 Soil Sampling in the Reference Area

Soil samples were collected in a Reference Area approximately 60 meters from the Site
determine the amount of radioactivity naturally present in site soils with similar characteristics
and geography. These samples were collected and processed using techniques identical to the
systematic samples collected in SUs #1-3. Reference Area soil samples were collected from 0 to
12 in. below ground surface (bgs) at each location. The Reference Area sample results (REF1-

'REF16) were used with systematic sample results in the evaluation of the WRS test.

3.4.3 Soil Sample Collection and Analysis

A total of 49 surface soil samples were collected from 0 to 12 in. bgs at each systematic

sampling location. Soil samples were collected using a hand auger, in accordance with CABRERA

 Standard Operating Procedure OP-005: Volumetric and Material Sampling. Samples were

shipped by CABRERA to Severn Trent Laboratories (STL) in Earth City, Missouri for

radionuclide analysis.

Analytical results are summarized in Appendix D. Sample locations are shown on Figures 3-1

and 3-2.
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4.0 FINAL STATUS SURVEY RESULTS

This section presents the results of survey and sampling activities conducted as part of this FSS.

4.1 Gamma Walkover Survey Results

GWS were performed in 100% of SUs #1-3. There were no areas of significantly elevated
gamma fluence detected during GWS. Raw GWS results are presented in Appendix D.

4.2 Soil Sample Results
Soil samples were collected from approximately 15-30 cm below surface. Analytical results are

presented in Appendix D.

4.2.1 SU #1 — Overburden Soil

Locations for soil samples are presented in Figures 3-1. A total of 17 soil samples (Locations
1016-1032) were collected from 15-30cm below surface from the overburden soil area and sent
offsite to STL for radiological analysis. ROC screening limits were not exceeded.

4.2.2 SU#2—Inner Class 1 SU

Locations for soil samples are presented in Figure 3-2. A total of 16 soil samples (Locations
2001-2016) were collected from 15-30 cm within the Inner Class 1 area and sent offsite to STL
for radiological analysis. ROC screening limits were not exceeded.

4.2.3 SU#3 - Outer Class 1 SU

Locations for soil séinples are presented in Figure 3-2. A total of 16 soil samples (Locations
2017-2032) were collected from 15-30 cm within the Outer Class 1 area and sent offsite to STL

for radiological analysis. ROC screening limits were not exceeded.

4.3 MARSSIM - Based Evaluation of FSS Results
FSS results were evaluated in accordance with MARSSIM guidance. No net sample result
exceeded the DCGL,, for each ROC and therefore comparison to the DCGL elevated

measurement criteria, DCGLgmc, is not required.
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4.3.1 Unity Rule Evaluation of Results

Multiple ROCs exist for this FSS and each contributes to the dose limit on which each ROC
DCGL,, is based. Therefore, when evaluating whether multiple ROCs exceed the DCGL,, release
criterion, it is necessary to use the Unity Rule as provided in MARSSIM Equation 4-3. Under the
Unity Rule, each sample result is divided by the specific DCGL,, for the pertinent ROC. The
resulting ratios for all ROC results are then added for each sample, commonly referred to as the
Sum of the Ratios (SOR). As shown in Appendix C, one FSS result exceeds the SOR DCGL,, of
1, but no FSS results exceed the net SOR DCGL,, of 1. This is due to the fact that background
activity for each ROC is subtracted for net SOR calculations.

4.3.2 Wilcoxon Rank Sum Test

The Wilcoxon Rank Sum (WRS) Test is used to statistically evaluate whether reported sample
results meet DCGL,, criteria for each SU when ROC activity also exist in natural background.
WRS Test results, presented in Appendix D, show that SU sample results meet the DCGL,
when accounting for natural background sample results, and that the Fort Belvoir 7304 vault area

is suitable for unrestricted release.

For SU #1, a Class 2 SU, the WRS critical value was 317.7 and the sum of the reference area
ranks was 408. Sample results for this SU passed the WRS test.

For SU #2, a Class 1 SU, the WRS critical value was 307.6 and the sum of the reference area
ranks was 392. Sample results for this SU passed the WRS test.

For SU #3, a Class 1 SU, the WRS critical value was 307.6 and the sum of the reference area
ranks was 392. Sample results for this SU passed the WRS test.

4.4 RESRAD Dose Assessment

Four separate RESRAD simulations were conducted using FSS analytical sample results to

provide an assessment of potential dose to the average member of the industrial use and resident
farmer critical groups. The current use and most likely, future use scenarios are industrial, given
that the site is located on a viable, active military installation, and the size of the vault area site is

smaller than a typical farm. However, for the sake of completeness doses for both critical groups
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were modeled. The latest available version of RESRAD, version 6.3) was used for the dose
assessment (Argonne National Laboratory, August 2005). CABRERA utilized information
provided in NUREG-5512 as inputs to RESRAD evaluations. The four separate RESRAD

simulations are presented in Appendix E.

4.4.1 RESRAD Results

RESRAD results show that one resident farmer and both industrial use critical group scenarios

meet the 25 mrem/yr NRC dose limit as follows:

e The industrial scenario using the maximum sample result for six ROCs resulted in a

maximum dose of 2.6 mrem/yr at 50 years.

e The industrial scenario using the average sample result for six ROCs. The maximum dose

was 1.3 mrem/yr at 67 years.

¢ The resident farmer scenario using the maximum sample concentration reported for the

six ROCs resulted in a maximum dose of 33.8 mrem/yr at 26 years.

e The resident farmer scenario using the average sample concentration reported for the six

ROC:s resulted in a maximum dose of 14.0 mrem/yr at 29 years.

4.4.2 'RESRAD Specific Settings

As previously specified, CABRERA utilized information provided in NUREG-5512 as inputs to
RESRAD evaluations. Specific RESRAD settings used for each of the two critical groups as

follows:

Specific dose pathways and settings utilized for industrial use scenario:

e External exposure to penetrating radiation from volume soil sources while outdoors.
¢ External exposure to penetrating radiation from volume soil sources while indoors.
- o Inhalation exposure to resuspended contaminated soil while outdoors.

¢ Inhalation exposure to resuspended surface sources of contaminated soil tracked indoors.

DAAA09-02-D-0024/019 CABRERA SERVICES, INC. 4-3




Building 7304 Vault May 11", 2006
Final Status Survey Report

Direct ingestion of contaminated soil.

Occupancy data were set to 0.1712 for the indoor time fraction and 0.0571 for the
outdoor time fraction. These are conservative values based on an assumption of 50
working weeks per year, with 75 percent of time spent indoors and 25 percent of time
spent outdoors. :

Specific dose pathways utilized for the resident farmer scenario:

External exposure to penetrating radiation from volume soil sources while outdoors.
External exposure to penetrating radiation from volume soil sources while indoors.
Inhalation exposure to resuspended contaminated soil while outdoors.

Inhalation exposure to resuspended surface sources of contaminated soil tracked indoors.
Ingestion of drinking water from a groundwater source.

Ingestion of plant products grown in contaminated soil.

Ingestion of plant products irrigated with contaminated groundwater.

Ingestion of animal products grown onsite (i.e., after animals ingest contaminated
drinking water, plant products, and soil).

Ingestion of fish and aquatic foods from a contaminated surface water source.
Direct ingestion of contaminated soil.

Occupancy data were set to 0.6571 for the indoor time fraction and 0.1101 for the

. outdoor time fraction. These are conservative values based on assumptions as listed on

page 3-34 in NUREG 5512, Volume 4.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

Field activities conducted as part of the decommissioning effort were performed in accordance
with written procedures and/or protocols in order to ensure consistent, repeatable results. Data
generated during the FSS met the Quality Assurance (QA)/Quality Control (QC) requirements
outlined in the FSS Plan (CABRERA, 2004b).

5.1 Survey Instrumentation Quality Control

The CABRERA Project HP was responsible for determining the instrumentation required to
complete the requirements of this FSS. Only instrumentation approved by the CABRERA Project
HP was used to collect radiological data. The CABRERA Project HP was responsible for ensuring
individuals were appropriately trained to use project instrumentation and other equipment, and
that instrumentation met the required detection sensitivities. Instrumentation were operated in
accordance with either a written procedure or manufacturers’ manual, as determined by the
CABRERA Project HP. The procedure and/or manual provided guidance to field personnel on the

proper use and limitations of the instrument.

5.1.1 Calibration Requirements

Instruments used during project performance had current calibration and maintenance records on
site for review and inspection. The records included the following:

¢ name of the equipment

e equipment identification (model and serial number)

¢ manufacturer

¢ date of calibration

e calibration due date
Instrumentation was maintained and calibrated to manufacturers’ specifications to ensure that
required traceability, sensitivity, accuracy and precision of the equipment/instruments was
maintained. Instruments were under current calibration. The calibration records for eﬁch

instrument used during this characterization survey are presented in Appendix D.

5.1.2 Instrument QC Source Checks

Prior to daily use, project instrumentation was QC checked by comparing instrument response to

a benchmark response. Prior to the commencement of field operations, site reference locations
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were selected for performance of these checks; subsequent QC checks were performed at these
locations. QC source checks consisted of a one-minute integrated count with the designated
source positioned in a reproducible geometry performed at the reference location. Prior to the

start of initial surveys, this procedure was repeated at least ten times to establish average

instrument response. The QC results for each instrument used during this characterization survey

are presented in Appendix D.

5.1.2.1 Direct Radiation Measurement Instrumentation QC

Instrument responses to designated QC check sources were recorded and evaluated against the
average established at the start of the field activities. An acceptance criterion of + 20% was
required for direct measurement detectors. A QC count outside the respective screening limit
required informing the Project Manager (PM), or designee, a detector evaluation and could have
resulted in the detection system being removed from service for corrective action. Direct
measurement detectors that were used during field activities passed QC evaluations daily. The
QC results for each instrument used during this characterization survey are presented in

Appendix D.

5.1.2.2 Smear analysis instrumentation QC

The detector used to analyze smears was the Ludlum 2929/43-10-1. Instrument response to
designated QC check sources were recorded and evaluated against the average established at the
start of the field activities. An acceptance criterion of +2 sigma for an investigation level and +3
sigma for a screening limit were established for this project. The Project Engineer (PE)
performing QC checks investigated results exceeding the +2 sigma criteria and noted the results
in the project QC data file. If QC check results exceed +3 sigma criterion, the PE noted this
occurrence in the data file and contacted the CABRERA PM, or désignee, for further instructions.

- The CABRERA PM, or designee, made appropriate corrections to instrument readings if response

was deviated by factors beyond personnel control, such as large humidity or temperature
changes. The CABRERA PM, or designee, had authority to decide whether or not the instrument
was acceptable to use or must be removed from service. The Ludlum 2929/43-10-1 that was used
during field activities passed QC evaluations daily. The QC results for the instruments used

during this characterization survey are presented in Appendix D.
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5.1.3 Calibration Requirements

Instruments used during the characterization survey had current calibration and maintenance
records on site for review and inspection. The records included, the following:

¢ name of the equipment

¢ equipment identification (model and serial number)

¢ manufacturer

¢ date of calibration

e calibration due date
Instrumentation was maintained and calibrated to manufacturers’ specifications to ensure that
required traceability, sensitivity, accuracy and precision of the equipment/instruments was
maintained. Instruments were under current calibration. The calibration records for each

instrument used during this characterization survey are presented in Appendix D.

5.2 Differential Global Positioning System Quality Control

GPS units were used directly to generate geospatial reference for sample points and other
pertinent FSS data. GPS point features was collected at the beginning and end of the day at a
fixed location established at the beginning of the FSS. Results of these feature counts were
compared to the mean of a series of sequential initial positions. This data was entered into a
spreadsheet and examined to confirm less than one-meter variability. 'T.he GPS Trimble unit that
was used during field activities passed QC evaluations daily. Results of daily field checks are
provided as Appendix D.
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6.0 HEALTH AND SAFETY

Health and safety measures were employed during conduct of FSS activities, in accordance with
the project Health and Safety Plan (CABRERA, 2004d). These measures were designed to protect

Cabrera personnel and certain

6.1 General Health and Safety Measures .

Daily health and safety activities were performed in accordance with the project Health and
Safety Plan. The Health and Safety Plan was reviewed by CABRERA project personnel prior to
the performance of characterization survey activities. No lost time injuries or incidents took

place during the decommissioning and find status survey field effort.

6.2 Radiological Health and Safety Measures

General radiological health and safety measures were performed in accordance with the project

Health and Safety Plan (CABRERA, 2004d) and CABRERA Standard Operating Procedures.
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7.0 SUMMARY OF RESULTS AND CONCLUSIONS

Final Status Surveys were conducted at the Building 7304 vault, following decommissioning
activities, in accordance with MARSSIM guidance. FSS analytical sample results, as presented
in Appendix D, did not exceed the net SOR DCGL,, of one. Analytical sample results were
statistically evaluated using the WRS Test. Results of the statistical evaluation support the

release of this site for unrestricted use.

A dose assessment was performed using RESRAD for both the resident farmer and industrial use
scenarios. The average and maximum reported FSS concentrations for each ROC were used as

radionuclide concentration inputs. The following is a summary of the RESRAD results:

o The industrial use scenario using maximum sample concentrations resulted in a

maximum dose of 2.6 mrem/yr.

¢ The industrial scenario using the average sample concentration resulted in a maximum

dose of 1.3 mrem/yr.

¢ The resident farmer scenario using maximum sample concentrations resulted in a

maximum dose of 33.8 mrem/yr.

o The resident farmer scenario using average sample concentrations reported 2 maximum
dose of 14.0 mrem/yr.

The RESRAD dose estimation results listed above show that the resident farmer scenario, using
average concentration inputs and industrial use critical group scenario using both average and
maximum concentration inputs, meet the 25 mrem/yr NRC dose limit and the 15 mrem/yr EPA
dose standard. The resident farmer scenario using maximum concentration inputs exceeds the

NRC and EPA dose standards.

The results indicate that estimated dose from site residual ROCs remains within NRC and EPA
dose standards for all but the most conservative assumptions, i.e., a resident farmer scenario and
maximum residual concentration inputs for each ROC. However, this most conservative resident
farmer scenario is not a realistic portrayal of this site’s probable future use. It is anticipated that

assuming an industrial use scenario with maximum ROC residual concentration inputs provides
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an accurate yet conservative critical group dose scenario. This specific (most likely) scenario

results in an estimated dose to the industrial use critical group of 2.7 mrem/yr.
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NUCLEAR MATERIALS LICENSE NO. 19-10306-02

DAAA09-02-D-0024/019 CABRERA SERVICES, INC.




June 29, 2005

Brigadier General Roger A. Nadeau

Department of the Army

U.S. Army Research Development and Engineering Command
5183 Blackhawk Road

Aberdeen Proving Ground, MD 21010-5424

SUBJECT: AMENDMENT NO. 2 TO SOURCE MATERIAL LICENSE NO. 19-10306-02
AUTHORIZING DECOMMISSIONING OF BUILDING 7304 AT FORT BELVOIR
(TAC NO. L52638)

Dear Brigadier General Nadeau:

| am responding to the letter from Major General John Doesburg, dated May 17, 2004,
requesting that the U.S. Nuclear Regulatory Commission (NRC) amend Material License

No. 19-10306-02 to place Building 7304 into an active decommissioning status. The NRC staff
has evaluated the Army's request and has developed an environmental assessment (EA) (See
ADAMS ML050630024) to support the review of the Army's proposed decommissioning plan
and license amendment request, in accordance with the requirements of 10 CFR Part 51.
Based on the staff evaluation, the conclusion of the EA is a Finding of No Significant Impact
(FONSI) on human health and the environment for the proposed licensing action. A Safety
Evaluation Report was also prepared for this licensing action and is included as an attachment.
Approval of this decommissioning plan by the NRC does not relieve you from complying with
other applicable Federal, State, and local regulations governing the decommissioning and
remediation of this facility.

Enclosed is License No. 19-10306-02, Amendment No. 2, authorizing the decommissioning of
Building 7304. The authorized use under this license is changed to read:

9. Authorized use:

For activities related to decommissioning and characterization of contaminated facilities,
equipment, and land, and maintenance of control over licensed materials in accordance with
statements, representations, and conditions contained in the application submitted by letter
dated May 17, 2004, and supplemented by a letter dated Nov. 1, 2004 (regarding a change
in the licensing official).




Brigadier General Nadeau -2-

No other use of radioactive materials is authorized under the current license amendment.
License conditions 10, 12, 13, 14, 15, 17, 18, and 23 are deleted from the license. All other
license conditions shall remain the same.

If you have any questions, please contact Tom Mclaughlin, of my staff at (301 ) 415-5869.

Sincerely,

. RA/

Daniel M. Gillen, Deputy Director

Decommissioning Directorate

Division of Waste Management . -
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards

Docket No.: 030-36574 -
License No.: 19-10306-02

Enclosures: -
1. Amendment No. 2 to License 19-10306-02
2. Safety Evaluation Report
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NRC FORM 374 PAGE 1_OF 3

U.S. NUCLEAR REGULATORY COMMISSION PAGES

MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title
10, Code of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements
and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
possess, and transfer byproduct, source, and special nuclear material designated below; to use such material for the purpose(s)
and at the place(s) designated below; to deliver or transfer such material to persons authorized to receive it in accordance with
the regulations of the applicable Part(s). This license shall be deemed to contain the conditions specified in Section 183 of
the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the Nuclear
Regulatory Commission now or hereafter in effect and to any conditions specified below.

Licensee

1. Department of the Army 3. License number 19-10306-02

U.S. Army Research, Development an
Engineering Command (RDECOM

2. ATTN: AMSRD-MSF

5183 Blackhawk Road

Aberdeen Proving G
5424

ndMaryland 21010-

imum amount that licensee
‘possess at any one time
3r this license

6. Byproduct, source,
special nuclear materi:

. Not to exceed 185
gigabecquerels (GBq) [5
ries (Ci)] per
- radionuclide and 370 GBq
(10 Ci) total

B. ‘Not to exceed 925 GBq
(25 Ci) per source and
18.5 terabecquerels (TBq)

A. Any byproduct m
with atomic numbers?
95, inclusive

B. Hydrogen 3

‘ [500 curies] total
C. Any byproduct material C. Any oo . .. C. Not to exceed 370
with atomic numbers 1-96 ' : megabecquerels (MBq)

[10 millicuries (mCi)] per

radionuclide and 3.7 GBq

(100 mCi) total except as
.- specified in Condition 20

D. Any special nuclear D. Any o - D. Not to exceed 370
material ' ' ‘ ~ kilobecquerels (kBq) [10
microcuries (uCi)] per
radionuclide and 3.7 MBq
(100 uCi) total




NRC FORM 374A LS. NUCLEAR REGULATOR; comisch - : - PAGE 2 of 3 PAGES
‘ ‘ : License Number B |
o o 19-10306-02 ;-
MATERIALS LICENSE " { Docket or Reference Number
: TARY' ' 030-36574
SUPPLEMENTARY SHEET .
L ’ s S , B 45-00953-01/03006511
2
9. Authorized use:

For activities related to decommlssmry_[\g d characterization of contaminated facilities,
equipment, and land, and maintenante ofict ver licensed materials in accordance
with statements, representatlo' &;and conditi itdined in the application submitted by
letter dated May 17, 20942 supplemented by a letier. dat d Nov. 1, 2004 (regarding a

change in the licensing.official)

16.

17.
18.
19.

20.

CONDITIONS -

at ryevery six months, or at other intervals
approved by the U.S. Nuclear Regulatory Commtsswn to account for all sources and/or
devices received and possessed under the license. Records of inventories shall be
maintained for 5 years from the date of each inventory and shall include the radionuclides,
quantities, manufacturer's name and model numbers, and the date of the inventory.

‘Deleted by this Amendment

Deleted by this Amendment

Moved to Llcense Condmon 23 when license was reissued as 19-10306-02 on July 28,
2004

In addition to the pdsSession limits in Item 8, the licensee shall further restrict the
possession of licensed material to quantities below the limit specified in 10 CFR 30.35(d)
or 40.36(b) or 70.25(d) for establishing decommissioning financial assurance.

—
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NRC FORM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 3 of 3 PAGES

License Number

19-10306-02
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-36574

45-00953-01/03006511

21. Radioactive waste possessed under this license shall be stored in accordance with the
statements, representations, and procedures included with the licensee’s waste storage
plan described in the application dated March 31, 1989.

22. The licensee is authorized : ‘in accordance with the provisions
of 10 CFR Part 71, "Pac agirg and Transportation of Ra_aactlve Material."

23. Deleted by this Amendment

For the U.S. Nuclear Regulatory Commission

Date By

Daniel M. Gillen, Deputy Director

Decommissioning Directorate

Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards
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DOCKET NO: 030-36574
LICENSE NO: 19-10306-02

FACILITY: FORT BELVOIR, VIRGINIA

SUBJECT: SAFETY EVALUATION REPORT FOR DECOMMISSIONING OF

BUILDING 7304 AT FORT BELVOIR, VA (TAC #52638)
1. EXECUTIVE SUMMARY

In a letter dated May 24, 2004, the U.S. Army Research Development and Engineering
Command, (the licensee) forwarded a Decommissioning Plan (DP) (See ADAMS
ML041490071) for Building 7304 at its Fort Belvoir, VA facility, for U.S. Nuclear Regulatory
Commission (NRC) staff rev:ew_ and approval. The decommissioning objective of the licensee
is unrestricted use as defined in the License Termination Rule (LTR), as Subpart E to 10 Code
of Federal Regulations (CFR) Part 20. For the decommissioning of Building 7304, a dose
objective of 25 mrem/year (0.25 mSv/year) above background is the basns for demonstrating
that the site can be released for unrestncted use,

The purpose of this safety evaluation report (SER) is to (1) evaluate the licensee's proposed
request to remediate Building 7304 and the soil beneath the building floor, to determine whether
unrestricted release criteria will be met and (2) decide if decommissioning activities will be
conducted in a safe manner in accordance with NRC regulations.” This safety evaluation has
been developed in conjunction with an environmental assessment (EA) (See ADAMS
ML050810012) which evaluates the potential environmental impacts associated with this action.
If this action is approved, the licensee would remediate Building 7304 using the methods and
criteria proposed in the May 2004 DP.

The decommissioning activities include the demolition and removal of Building 7304 structure,
concrete foundation, subsurface drainage system, and any soils impacted above the
radiological screening criteria published by NRC in the Federal Register. There will be no liquid
effluents released during the decommissioning activities and no concern about the potential for
groundwater contamination.

2. FACILITY OPERATING HISTORY

NRC staff has reviewed the information in the Faclllty Operating History section of the DP for
Building 7304, license number 19-10306-02, located at Fort Belvoir, Virginia, according to the
Consolidated NMSS Decommissioning Guidance, Volume 1, Section 16.2 (Facility Operating
History). Based on this review, NRC staff has determined that the licensee has provided
sufficient information to aid NRC staff in evaluating the licensee’s determination of the
radiological status of the facility and the licensee's planned decommissioning activities, to
ensure that the decommissioning can be conducted in accordance with NRC requirements.

Radioactive materials were used in several other buildings at Fort Belvoir under the NRC
license and have already been successfully decommlssioned




3. FACILITY DESCRIPTION

Building 7304 is a concrete bunker-style building measuring 12 feet by 16 feet enclosed within
an earthen cover approximately 3 feet thick. The entire area to be remediated is approximately
500 square feet. This includes an additional 4 feet on three sides of the structure and
approximately 60 square feet in the front of the building for the removal of the exterior walkway
and shield wall. There is a floor drain that may discharge directly into the ground beneath the
Building 7304 structure. .-The floor drain pipe, the exterior foundation drain, and the underlying
soil will be surveyed and remediated upon building demolition and excavation. The licensee
assumes that the removal of the drain line will not require activities in excess of shallow
trenching.

Building 7304 has been used as a radioactive waste storage area in support of the Fort Belvoir

research laboratory. All radioactive materials were removed from Building 7304 and
transported to offsite facilities for disposal. -A Form 314 was submitted to NRC (See ADAMS

ML050120350) describing the disposition of all the removed waste material. A Characterization -

Survey (See ADAMS ML041490105) was performed on Building 7304 which showed elevated
levels of tritium, carbon-14, cesium-137, promethium-147, americium-241, and thorium-232.
Elevated levels of radioactivity were detected at the interior of Building 7304 floor, the soil -
beneath the floor, at wall storage vaults, and at floor storage vaults. These elevated levels
indicate the need for the removal of the Building 7304 structure and any underlying soil with
concentrations above the soil screening criteria, then transport of building matenals (or debns)
and soil to an authorized disposal facility. '

4. RADIOLOGICAL STATUS OF FACILITY ’

NRC staff has reviewed the information in the Facnllty Radlologlcal Status section of the DP for
Building 7304 according to the Consolidated NMSS Decommlssmnlng Guidance, Volume 1,
Section 16.4 (Facility Radiological Status). Based on this review, NRC staff has determined
that the licensee has described the types and activity of radioactive material contamination at its
facility sufficiently to allow the NRC staff to evaluate the potential safety issues associated with
remediating the facility, whether the remediation activities and radiation control measures
proposed by the licensee are appropriate for the type of radioactive material present at the
facility, and whether the licensee's waste management practices are appropriate.

5. DOSE MODELING

The staff has reviewed the dose modeling analyses for the removal of Building 7304 and soil
impacted above the soil screening guidelines as part of the review of the Army’s DP, using the
Consolidated NMSS Decommissioning Guidance, Volume 2, Section.5.1.2 (Surface Soil
Evaluation Criteria). The staff concludes that the dose estimate calculated using the default
screening analysis is appropriate for the decommissioning option and exposure scenario

assumed. In addition, this dose estimate prowdes reasonable assurance that the dose criterion

in 10 CFR 20.1402 will be met. This conclusion is based on the modehng effort performed by
the staff in initially developlng the default screening analysis.

In determining the dose to the average member of the critical group, the licensee has used the
assumptions inherent in the screenlng analysis and the parameter uncertainties have been ;
previously evaluated on a generic basis by the staff as part of establishing the default screening

analysis.

r—

r—




6. PLANNED DECOMMISSIONING ACTIVITIES

NRC staff has reviewed the decommissioning activities described in the DP for Building 7304
according to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section 17.1
(Planned Decommissioning Activities). Based on this review, NRC staff has determined that
the licensee has provided sufficient information to allow the NRC staff to evaluate the licensee's
planned decommissioning activities. The NRC staff concludes that the decommissioning can
be conducted in accordance with NRC requirements.

7. PROJECT MANAGEMENT AND ORGANIZATION

NRC staff has reviewed the description of the decommissioning project management
organization, position descriptions, management and safety position qualification requirements
and the manner in which the licensee will use contractors during the decommissioning of its
facility according to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section
17.2 (Project Management and Organization). Based on this review, NRC staff has determined
that the licensee has provided sufficient information to allow the NRC staff to evaluate the
licensee’s decommissioning project management organization and structure. The NRC staff
concludes that the decommissioning can be conducted safely and in accordance with NRC
requirements.

8. HEALTH AND SAFETY PROGRAM DURING DECOMMISSIONING
8.1 Radiation Safety Controls and Monitoring for Workers
8. 1 1 Workplace Air Sampling Program

NRC staff has reviewed the Workplace Air Sampling Program information in the DP for Building
7304 according to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section
17.3.1.1 (Workplace Air Sampling Program). Based on this review, NRC staff has determined
that the licensee has provided sufficient information on: the frequency of air samples taken in
work areas, the types of air sampling equipment to be used and where they will be located in .
the work areas, calibration of flow meters, minimum detectable activities (MDA) of equipment to
be used for analysis of radionuclides collected during air sampling, and action levels for
airbome radioactivity (and corrective actions to be taken when these levels are exceeded). The
NRC staff concludes that the licensee’s air sampling program will comply with 10 CFR 20.1204,
20.1501(a)-(b), 20.1502(b), 20.1703, and Regulatory Guide 8.25.

8.1.2 Réspira{ory Protection Program "

NRC staff has reviewed the Respiratory Protection Program information in the DP for Building
7304 according to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section
17.3.1.2 (Respiratory Protection Program). Based on this review, NRC staff has determined
that the licensee has provided sufficient information to implement an acceptable respiratory
protection program. The NRC staff concludes that the licensee’s program will comply with 10
CFR 20.1101, and 10 CFR 20.1701 to 20.1704 and Appendix A of 10 CFR Part 20.




8.1.3 Intemal Exposure Determination

NRC staff has reviewed the Internal Exposure information in the DP for Bulldlng 7304 accordmg

to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section 17.3.1.3 (Intemal
Exposure Determination). Based on this review, NRC staff has determined that the licensee
has provided sufficient information on methods to calculate internal dose of a worker based -
upon measurements from air samples or b|oassay samples. The NRC staff concludes that the
licensee’s program to determine internal exposure will comply with 10 CFR 20.1101, 20.1201,
20.1204 and 20.1502. .

8.1.4 External Exposure Determination.

NRC staff has reviewed the Extemal Exposure information in the DP for Building 7304 _

according to the Consolidated NMSS Decommlssiomng Guidance, Volume 1, Section 17.3.1.4

(External Exposure Determination). Based on this review, NRC staff has determined that the
licensee has provided sufficient information on methods to measure or calculate the external
dose of a worker. The NRC staff concludes that the licensee’s program to determine external
exposure will comply with the reqmrements of 10 CFR 20.1101, 20.1201, 20.1203, 20. 1501
20.1502 and 20.1601.

8.1.5 Summation of Intemnal and‘ Extemal Exposures

NRC staff has reviewed the Summation of Intemal and External Exposures information in the
DP for Building 7304 according to the Consolidated NMSS Decommissioning Guidance,
Volume 1, Section 17.3.1.5 (Summation of Intemal and External Exposures). Based on this
review, NRC staff has determined that the licensee has provided sufficient information on its
program for summation of intemal and external exposures. The NRC staff concludes that the
licensee’s program will comply with the requirements of 10 CFR 20 1202, 20.1208 and 20.2106.

8.1.6 Contamination Control Program

NRC staff has reviewed the Contamination Control Program information in the DP for Building
7304 according to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section
17.3.1.6 (Contamination Control Program). Based on this review, NRC staff has determined
that the licensee has provided sufficient information to control contamination on skin, on
protective and personal clothing, on fixed and removable contamination on work surfaces, on
transport vehicles, on equipment, and on packages. The NRC staff concludes that the
licensee’s contamination control program will comply with 10 CFR 20.1501, 20.1702, 20.1906.

- 8.1.7 Instrumentation Program

NRC staff has reviewed the Instrumentation Program information in the DP for Building 7304
according to the Consolidated NMSS Decommlssmmng Guidance, Volume 1, Section 17.3.1.7
(Instrumentation Program). Based on this review, NRC staff has determined that the licensee
has provided sufficient information on the sensitivity and the calibration of instruments and
equipment to be used to make quantitative measurements of ionizing radiation during surveys.
The NRC staff concludes that the licensee’s instrumentation program will comply with 10 CFR
20.1501. .
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8.2 Nuclear Criticality Safety

NRC staff has reviewed the Nuclear Criticality Safety information in the DP for Building 7304
according to the definition of Special Nuclear Material found in 10 CFR 70.4. Based on this
review, NRC staff has determined that the licensee has provided sufficient information and
concludes that the radionucides identified at the site will not trigger or sustain a critical reaction.

8.3 Health Physics Audits and Recordkeeping Program

NRC staff has reviewed the description of the licensee’s audit and recordkeeping program
which the licensee will utilize during the decommissioning of its facility according to the
Consolidated NMSS Decommissioning Guidance, Volume 1, Section 17.3.3 (Heaith Physics
Audits, Inspections, and Recordkeeping Program). Based on this review, NRC staff has
determined that the licensee has provided sufficient information to allow the NRC staff to
evaluate the licensee's executive management and radiation safety officer (RSO) audit and
recordkeeping program to determine if the decommissioning can be conducted safely and in
accordance with NRC requirements (10 CFR 20.1101 and 20.2102).

9. ENVIRONMENTAL MONITORING AND CONTROL PROGRAM

NRC staff has reviewed the Environmental Monitoring and Control Program information in the
DP for Building 7304 according to the Consolidated NMSS Decommissioning Guidance,
Volume 1, Section 17.4 (Environmental Monitoring and Control Program). Based on this
review, NRC staff has determined that the licensee has provided sufficient information on its
environmental ALARA evaluation program, effluent monitoring program, and effluent control
program. The NRC staff concludes that the licensee will comply with 10 CFR 20.

10.  RADIOACTIVE WASTE MANAGEMENT PROGRAM

NRC staff has reviewed the Radioactive Waste Management Program information in the DP for
Building 7304 according to the Consolidated NMSS Decommissioning Guidance, Volume 1,
Section 17.5 (Radioactive Waste Management Program). Based on this review, NRC staff has
determined that the licensee’s programs for the management of radioactive waste generated

during decommissioning operations ensure that the waste will be managed in accordance with
NRC requirements (10 CFR Part 20, Subpart K, 10 CFR 61.55, 61.56, 61.57 and 71. 5) andina

manner that is protective of public health and safety.
11. QUALITY ASSURANCE PROGRAM

NRC staff has reviewed the Quality Assurance Program in the DP for Building 7304 accordmg
to the Consolidated NMSS Decommissioning Guidance, Volume 1, Section 17.6 (Quality
Assurance Program). Based on this review, NRC staff has determmed that the licensee's
Quality Assurance Program is sufficient to ensure that information submitted to support the
decommissioning of its facility should be of sufficient quality. The NRC staff concludes that the
licensee’s planned decommissioning activities can be conducted in accordance with NRC
requirements contained in 10 CFR 30.63(g)(4)(ii), 40.42(g)(4)(ii), 40. 28(b)(3) 70. 22(f)
70.38(g)(4)(ii), and 72. 54(g)(6)




12. FACILITY RADIATION SURVEYS
12 1 Release Cntena

NRC staff has reviewed the Release Criteria information in the Final Status Survey Plan (an
appendix in the DP) for Building 7304 according to the Consolidated NMSS Decommissioning
Guidance, Volume 2, Section 4.1 (Release Criteria). Based on this review, NRC staff has
determméd that the licensee has adequately summarized the DCGLs and area factors used for
survey design and for demonstrating compliance with the radiological criteria for license
termination. , :

12.2  Characterization Surveys

NRC staff has reviewed the information in the Characterization Survey (an appendix in the DP)
for Building 7304 according to the Consolidated NMSS Decommissioning Guidance, Volume 2,
Section 4.2 (Characterization Surveys). This review has determined that the radiological
characterization of the site is adequate to: permit planning for remediation that will be effective
and will not endanger the workers, demonstrate that it is unlikely that significant quantities of
residual radioactivity have not gone undetected, and provide information that will be used to
design the final status survey. :

. 12.3 Final Status Survey Design

NRC staff has reviewed the information in the Final Status Survey Plan (an appendix in the DP)
for Building 7304 according fo the Consolidated NMSS Decommissioning Guidance, Volume 2,
Section 4.4 (Final Status Survey Design). Based on this review, NRC staff has determined that
the licensee’s final status survey design is adequate to demonstrate compliance with the
radiological criteria for license termination contained in 10 CFR 20.1501(a), 30.36(g)(4 X(iv),
40.42(g)(4)(iv), 70.38(g)(4)(iv), and 72. 54(g)(4)

STATE CONSULTATION

The Virginia Department of Environmental Protectlon was notified of the proposed
decommlssmnlng of Building 7304 and it did not object ,

CONCLUSIONS

Based on the considerations discussed above, the NRC staff concludes that: (1) there is
reasonable assurance that the health and safety of the public will not be endangered by the
proposed decommissioning activities; and (2) such activities will be conducted in compliance
with NRC regulations. v
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w SAFE AND SECURE

ENVIRO OrUTAKLLC:

RADIOACTIVE WASTE PROFILE RECORD-
EC-0230, Revision §

A. GENERATOR AND WASTE STREAM INFORMATION

GENERAL: Complete this form for onc waste stream. Contact Envirocars at (801) 532-1330 if you have any questions while completing this form,
Please indicete “N/A™ if a category does not spply. -

1. GENERATOR INFORMATION o
GeneratorName: _ LS &c_wg:a‘ Ga coisen - F Beluyi: eramr.
Generator Contact:____&tbﬂ‘_cL&Qéa,&g hin Title; _M_&mmmﬁ%_éwﬁ(ﬂd‘
Mating adses, __ 9430 Stackson Lonp, Sude ) _Grt Belunig 148 22 ghnmgn 0N DV
Utah Site Access Permit ¥:_(DADIOO/6 D D\
Pﬂonew Fax; Emml_gﬂ:ugﬁ_._mlﬁugﬂ[ﬂ_@_ﬂﬁg_f% m),

ContractorName: (CAVP(N SOALYCES  Location of Waste (City, swer_E4= Beluotie  Uigglid
Name & Title of Person Complctlng Form: &ﬁ ( ﬂm mﬁc Phonc U233~  emar We_m_bmmw ’
3. WASTE STREAM INFORMATIOIECH Morager 177 x11

Waste Stream 10,31 0/ Wste Stream Nane: Mﬁm&m_&mmmﬂ?m oforigin: A/
Revision;___ {0 Date: XM DS Volume (8):__ 29 "’g Delivery Date: M_M

CHECK APPROPRIATE BOXES BELOW. Please verity the required forms requemd below are completed and submitted with the Radioactive
Waste l‘rnme Record,

' HAZARDOUS WASTE: Is the waste clas:iﬁed #s hazardous waste 8z defined by 40 CFR 217

Nx IfNO, complete and sttach the “Low-Leve! Radioactive Waste Certification Attachment”.

YO IfYES, complete and sttach the “Hazardous Waste Certification Aftachment” and check nppllcnble box below.
Has the waste been treated to mect applicable treatment standards per 40CFR 2687 Y3 N3
Is the waste to be treated by Envirocare? YJ N[J

LOW-LEVEL RADIOACTIVE WASTE: Is the radioactive waste defined s Low-Leve! Redioactive Waste in accordance with the Low-Level .
Radloactive Wutc Policy Amendments Act of 1985 or in DOE Order 435.17 )

Yx If YES, a current copy of & LLRW Compact Export ketter suthorizing export must be submitted if applicable, This authorization is applicable
for non-DOE LLRW (i.c., Mixed Waste, NORM/NARM, 11¢.(2) material, and waste from DOE do not require s Compact Export Letter).
N[O 1fNO, check appropriste box NORMINARM 0 le(2)ByproductMaterial ] Ofheer:

SPECIAL NUCLEAR MATERIAL: Docs the wme stream contaln mawrlal with uranium mﬂchcd in U-235 or any of the following radionuclides:
U-233 Pu-236, Pu-238, Pu-239, Pu-240, Pu-241, Pu-242 Pu-243, or Pu-2447

“vy@dD If Yes, complete and attach lhe “SNM Exemption Certification” form (EC-0230-SNM). Supporting statements, analytical results, and
documen:ahon must be included with the submittal,

PCBWASTE: Docs the waste contain Polychlorinated Biphenyls (P@) that are regulated for disposal per40 CFR 7617
YD Nﬂ I Ves, complets and atachthe “PCB Wasi Certification™ form (EC-98279).

ASBESTOS: Does the waste contaln Asbestos Contalning Material?

Yyd N M If Yes, Asbestos Containing Material must be managed in accordance with spplicable federal regulations. Provide a detailed
description of the waste containing asbestos in Section B.5 of the waste profile.

Page 1
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RADIOACTIVE WASTE PROFILE RECORD
EC-0230, Revision §

B. .\ WASTE PHYSICAL PROPERTIES & PACKAGE INFORMA’I'ION

L

2.

4.

L3

GENERAL CHARACTERISTICS
Docs the waste contaln free liquids? YO NK If Yes, what is the percent of free fiquid by waste volume‘l —%

- If Ya. is the liquid squeous (water-based)? Y[ NI
Does the weste contain absorbent? YOd NK Density rahge of the wast gec 0 lb/ﬁ’x
List petoemage ofwuste type by volume Soil},{_% Concrete & Meta! é@ﬁ DAW ;.i—_% Resins ____ %  Sludge
Other constituents and yercenmgc by volume? ’

%

MATERIALSIZE

Gradation of Matzrlal Indicets the percentage of wasie material that woufd pays through the followlng grid sizes, For example, 95% of the
materiaf would pass through & 12" square, 90% passes through 8 4" square, 80% passes through & [” square, etc.

wfw 2% rE« wOuw wOs O %

Does the waste stream contain overstze debris (Le., no dimension < 10 inches and any dimension > 12 fee)? Y[J NI
If Yes, include a detailed description (e, y/elght. size, drawings, etc.) of the oversize debrls in the narrative of Section B.S.

MOISTURE CONTENT

For soil or soil-like materials, please use 5td, Proctor Method ASTM D-698 to determine the optimum moisture content. The waste material must
not exceed 3 percentage points above optimum moisture upon arival at Envirocare's disposal facility unless spproved by Envirocare.

Optimum Moisture Conteat: % st Maxismum Dry Deashy (b/8%): Yy :
Average Moisture Content: _____% Moisture Content Renge: __ﬁ;___’é ‘ Cons:k‘q_aﬁ o0 dbeig

WASTE SHIPPING & PACKAGING
Trensportztion Mode: [ Highway  J(Reil

Shipping & Contalner Packages 0 Drunis® (< 85 gallons) D Boxes (s 100 8") [ Soft-Sided Bags (< 10 yd")
(Check all thet apply)

Plnemogar [ Sestend DGondole**  [JBox Car

Other: : :
*Palletized drums ere preferred by the disposal site. Please specify in the “Other” field if drums will not be palletized,

**Dimensions of gondola railcars must be between 48 to 65 feet In length and 8.5 to 12.5 fect in height as measured from the top of the rail to the
top of the railcar unloss approved by anirocare.

NARRATIVE DESCRIPTION AND HI'.:TORY OF WASTE

Please submit a narrative description and history of the waste as an atmchment to the Radioactive Waste Profile Reeord This
sttachment should include the following:

Process that generated the waste

Waste material physical composition and chamccristics

Radiological and chemica! characterization method

Basis for determining manifested radionuclide concentrations

Description and amounts of absorbents, if applicable

Basis of non-hazardous or hazardous waste determinations

Treatment processes, if appllcnble

Product information or Material Safety Data Sheets associsted with the wasic s applicable
Information requested in other sections of this form

Page 2
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Narrative Description and History of Waste
Fort Belyoir Vault 7304 Demolition

Ft. Belvoir Bldg 7304 Vault was used to store radioactive materials in support of the Ft.
Belvoir research lab. CABRERA SERVICES, INC has been contracted by the US Army
Field Support Command to perform decommissioning of the Vault. The Vault is
concrete construction, bunker-style building enclosed within an earthen covering
approximately 3 feet thick. All stored radioactive materials were removed and shipped to
an off site disposal facility prior to the initiation of the characterization survey. Results
of the characterization survey performed by CABRERA SERVICES, INC indicate the
presence of elevated levels of tritium (H-3), carbon 14 (C-14), cesium 137 (Cs-137),
promethium 147 (Pm-147), americium 241 (Am-241) and thorium 232 (Th-232). The
extent of the radioactive contamination onsite is expected to be limited to the surface
paint and concrete for most of the radionuclides present at the site. There is a possibility
that the H-3 contamination has migrated into the concrete structure however the whole
Vault will be demolished and shipped as Low Level Radioactive Waste (LLRW).

The scope of the decommissioning activities on the site will include the deconstruction
and removal of the Vault structure, concrete foundation, subsurface drainage system
associated with the Vault (including the exterior building drains, floor drains and piping),
and soils impacted above the radiological screening guidelines. All debris generated will
be sized to less than 10 inches to meet the Envirocare of Utah LLRW acceptance criteria.

Direct radioactivity measurements and smears were performed during the
characterization survey on the interior walls, floor, ceiling, wall vaults, floor vaults,
outside walkway, and outside shield wall. Alphanumeric grids were created, and surface
scans were performed over 100% of the grids. The location of the highest activity was
located within each grid, and biased integrated alpha and beta measurements and smears
analyzed for alpha and beta actxvnty were taken in this location. The attached table
provides a summary of the maximum and average measurements of direct radiation
readings and surface smears for each survey area. Direct radiation measurement action
levels were exceeded at the following areas: interior vault floor, wall vaults, wall vault
plugs, floor vaults and the exterior ﬂoor '

Regardmg the interior vault floor, the fixed alpha actlon level of the interior vault floor
was exceeded in three of 140 measurement locations, and the fixed beta action level was
exceeded in three of 140 measurement locations, The integrated fixed low-energy beta .
activity measurements were not exceeded in any of the 140 interior vault floor
measurement locations. .

“The fixed alpha action level was exceeded at all 74 measurement locations in the wall

storage vaults, floor storage vaults, and on the wall storage vault plugs. The fixed beta
action level was exceeded at one of the 74 measurement locations.

_ The fixed alpha action level was exceeded at six of 125 outside floor measurement

locations. These locations are concentrated around the entrance to the vault.




Transferable radioactivity action levels were excecded atthe following areas: interior
vault floor, wall vaults, and wall vault plugs. Regarding the interior vault floor, two _ ,
alpha smear results exceeded the transferable alpha activity action level, and no beta
smear results exceeded the transferable beta radioactivity action level. One smear was
collected from each of 33 wall storage vaults and plugs. Of these smears, 17 alpha smear
results exceeded the transferable alpha radioactivity action level, and no beta smear
results exceeded the transferable beta radioactivity actlon level.

~ Three volumetnc composxte samples were collected and subrmtted to an offsue

laboratory for gamma spectroscopy and H-3/C-14 analys1s One composite sample was
collected from the wall vault, one from the interior vault floor and a third from the soil
beneath the floor vaults. The wall vault composite sample consisted of loose material
and chipped concrete from inside the wall storage vaults. The wall vault composite
sample results were elevated for H-3 and C-14. The interior floor composite sample
consisted of scrapings and loose material collected from the interior floor. The interior
floor composite results were elevated for Cs-137, Pm-147, and Th-232 via Actinium -228
(Ac-228) progeny, Am-241 was slightly elevated. The floot vault soil sample was
elevated for H-3, C-14 and Cs-137. The table below provides a summary of the
radionuclides and activities present in the composite samples.

Sample Nuclide | Activity (pCi/g)
Wall vault H-3 150,800
' . C-14 |41
Floorvault . | Cs-137 | 940
Pm-147 | 8.1
Th-232 |23
.| Am-241 | 0.08
Floor vault soil | H-3 | 123
C-14 |22
Cs-137 | 63

The surface soil within the Vault area is a small hill comprised of the earthen covering for |

the bunker structure. The soil covering is approximately three fi. thick. A Gamma
Walkover Survey (GWS) and volumetric soil sampling was performed in this area.
Neither the GWS nor the volumetric soil samplmg mdlcated any radioactivity above
action levels.

A small amount of paint in the vault has been determined to be lead based While this
should not make the demolition debris hazardous for lead, TCLP lead analysis will be
performed on several composite samples of demolition debris containing the painted -
surfaces. This information will be submitted to Envirocare prior to shipment of the
material. ,
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Drafi Final Decommissioning Plan Building 7304 Vault, Fort Belyoir, Virginia

Table 4-1 Summarj of Act'ion/ Levels and Marimum and Average Radioactivity and Contamination Results in the Vault Structure

Direct Radiation Survey Integrated Messuremnents (disintegrations per minute [dpm}/100 square centimeters [em®]) Smears (dpnV100 cm?)
' ' Low Bnergy
. Alpha Beta Low Energy .

Area (maxi ) Alphs (average) (maximum) Beta (average) (mB?n " Beta (average) Alpha Beta H-3 C-14
Background v
Action Level 27 , . 28,000 ‘ : _ 18E6 3 2,800 17E7 4F5
ImerorVault | & 4 | oLz 5167 <1886 <18E6 4 <280 | <1787 | <4BS
Interior Vault . ‘
North Wall <27 <‘27 < 28,000 < 28,000 <18E6 <18E6 <3 < 2,800 <L7E7 <4E5
Interior Vault <27 o <2m | <2800 | <2800 <186 <1.8E6 <3 <2,800 <17E7 <4E5
South Wall
Interior Vault : >
el <27 <27 <28,000 <28,000 <1886 <1.8B6 <3 <2,800 <17E? <4ES
Interior Vault <27 <7 <28,000 <28,000 <18E6 <18E6 <3 <2,800 <17E7 <4ES
West Wall :
Interior Vault y ‘ : '
Coting <21 <z <28,000 <28,000 - - <3 <2,800 <L1E7 <4ES
Roof Vent <27 <27 < 28,000 < 28,000 - - <3 <2,800 <1IE7 <4ES5
Floor Drain <27 <27 <28,000 <28,000 <1.8E6 <1.8E6 <3 <2,800 <17E7 <4ES
Wall Vaults 2,320 n 597,607 20,280 - - n7 <2,800 - -
Wall Vault Plugs 3,503 s18 < 28,000 <28,000 ' - - 117 <2,800 - -
Floor vaults 18 g8 | <28,000 <28,000 - - <3 <280 | = -
WE“'",“ orNorth © | <z <27 56,835 - s394 - ' - <3 <2,800 <1787 <4ES
\Bvx‘t;rior South <27 <27 < 28,000 < 28,000 - - <3 <2,800 <1.7E7 <4ES5
Exterior Floor 35 9.7 <28,000 <28,000 - - <3 <2,800 <17\ <4ES

Note: Blank tabular information indicates that ssmples were not taken at these locations.

DAAA09-02-D-0024/003 CABRERA SERVICES, INC. 13
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W ’ SAFEAN@ SECURE
. : R.ADIOACTIVE WASTE PROFILE RECORD _ .
EC-0230, Revision § oy
Waste Stream m;?j[kg[_ Revision: ____f) Date ofRevision: _J. A[Qg

C. RAD!ODOGICAL INFORMATION

Obtain sufficient samples to adequately determine e range and weighted average of actlvnty in the waste. Attach the gamma
spectroscopy or radiochemistry data supporting the radionuclide information listed below,

1. Does the waste material contain accessible surfaces with contact dose rates greater than 500 mRhr? Y O NI

2. Does the waste material contain any of the following isotopes: Aluminum-26, Berkelium-247, Calcium-4l Californium-250,
Chlorine-36, Rhemum-l 87, Terbium-~157, or Terbium-158? Y O NKK

3. Please list the following information for each Isotope associated with the waste, Provide an exp!ananon in the narrative description
of Section B.5 if the waste contains localized “hot spots" or elevated concentrations that significently exceed the upper
concentration range. I additional space is needed, provide an Attachment C.3 to this profile record formstted as below.

Maenifested Upper ~ Weighted Avg. - . . Manifested Upper Weighted Avg,
Isotope Concentration * per Container - - TIsotope i Concentration:  ©  per Container
GCilg) @) . GCil) (¢Cip
H-3 __@.ﬁﬁﬂ__
=1y 4] 244
Cs =137 Ty ¢33 J
~~147 7 $3
Th 232 ___22 ' Vinde)

_Qm__u___mm’? —0.05

Page 3
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RADIOACTIVE WASTE PROFILE RECORD

EC-0230, Revision 8§

LOW-LEVEL RADIOACTIVE WASTE CERTIFICATION ATTACHMENT

This form Is required only if the checkbox for Hazardous Waste on pege one has been checked No. Otherwise, complete the
Hazardous Waste Certification Attachment knstead of this attachment. Envirocare may weive the chemical laboratory analyses if
the material is not amenable to chemical sampling and analysis (e.g., debrls items including metal pieces, concrete, plastic, etc.).
Justification for waiving the chemical analyses must be provided in Section B.S.

MINIMUM REQUIRED CHEMICAL ANALYSIS

The following parameters must be enalyzed by a Utah or NELAC certified laboratory. Typical SW-846 analytical methods have been

listed. Other approved methods are acceptable. Aftach the most recent or epplicable chemical analytical results representing the waste,
1

2.

3.

GENERAL CHEMICAL PARAMETERS

. SW.846 Analytical Methods ,
pH: 5 : ?' . Method 9045 Please provide the range of the pH anafyses #orfcnned. N / e v
PFLT: Pass/Fall Method 9095 Not applicable for liquid radioective waste streams. Am’ \‘!10ﬂ
Reactive Sulfide; & ,2 mg/kg Method 9034 Aebﬂ 3

Reactive Cyanide: Az Q mgkg Method 9014

40 CFR 261.24 Table 1 - Contaminants of Toxiclty Characteristic 3% ;‘, ,‘ ‘r"e 59 \-is o \m \ne.si'
Metals plus Zinc: Methods 6010 & *7470 (Envirccare’s GWQDP requires zinc analysis) R%LP (mg/L) or ] Total (mg/kg)
Arsenic_ A, D Chromium_0, 637 Selenium__ 420
Berium (3, RO 7 Lead, D Siver A0
- Cadmium__ A D . Mecury A D Zinc w
Organics, Pesticides/Herblcides: Methods B081/¢8151 '&TCLP (mg/L) or [J Tota! (mg/kg)
Endrin__ D Toxaphene__ A/ Chlordane__ AV
Lindane__ A2 /) ' , 24D o/ Q Heptachlor /v !2
Methoxychlor 44& *2,4,5-TP Silvex__p» ﬂ ‘
Organics, Semi-Velatile: Method 8270 JRYTCLP (mg/L) or [ Total (mg/ke) .
o-Cresol__ Ay D * Hexachlorgbenzene A/ 0 . Pentrachlorophenol 'VQ
m-Cresol__Asf) Hexachlorobutadiens. _ A7) ~Pyrdine__ A2 D
pCresol_ A ) Hexechloroethane Az /) 2,4,5-Trichlorophenol_A/
Total Cresol A/ Q Nitrobenzene m D 2,4,6-Trichlorophenol_ A/, Q
2,4-Dinitrotoluene _ A [2 ' 7
~ Organles, Volatile: Method 8260 CLP (mglL)orE]Total (mgike) B
Benzene__ A f) l A4-Dichlorobenzene___ i/ ‘2 Methyl ethyl keytone' N z 2
Cerbon Tetrachloride A/ f)  1,2-Dichlorocthans___A2/) . Tetrachloroethylene 7))
- Chlorobenzene A/ 1,1-Dichloroethylens_ A/ /) - Trichloroethylene ¢ (57

Chloroform A o Vlnyl Chloride__A2 )

Was the waste at the point of generation 8 RCRA hazardous waste per 40 CFR2617 YD) NW

If Yes, list former hazardous waste codes and former underlying hazardous constituents. List worst-case concentrations for each
hazardous constituent. If additional space is needed, provide an Attachment D.3 to this profile record formatted as below. Attach
the most recent chemical analytical resuits dcmonstratmg compliance with applicable treatment standards.

If No, indicate “N/A" in Section D.3 below.

Low-Level Radloactive Waste Certification Attachment

Yo comples anal yzer)

mxm,a;e({
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v SARE AND SECURK -

RADIOACTIVE WASTE PROFILE RECCRD

EC-0230, Revision £ v
Tnlﬁ ;l‘),! smlh ! c:Vwﬁt :Iﬂl! :
{m, 5] L4 neentration
Furmer EFA HW Codys of %m oF (maficg unless moted
TC

D 3 Underlying Hazardous Convtituents Technology Code) 2 m
L5

4 OTHER CHEMICAL CONSTITUENTS : ,

List any othar chomicx! congtituents of concem (a,g., PCES, chelnting ¢gents, etc.) ind worx! wouse mnuhmim. £ edditional
spase is necdod, provids gn Attachment 1.4 vo this profile record formadted as below, '

' v Worsi-Caxe WorstCage
. Other Conzentrarion . Other Concantration
Chemles] . (mgrkg onley nored Hazardow (mg/kg wiley noted
Constitaents : xm conntituen:s L

5. LABORATORY CERTIFICATION

UTAH ar NELAC CERTIFIED '
The Utah or NELAC certified Inborutory holds § current eentification tor the epplicable cl.emical test methods ingofar s such

officiat centifieations are given, Please provide 2 copy of the lnborstory’s current ceptific: tion fcher for each parametsr
soalysed and each method wyed for ehemiea! analysos mqnired by this form. :

[ OTHER LABORATORY CRRTIFICATION (excribo below)

& CERTIFICATION

1 certify thit sumple regults representative of the waste deseribad In this profile were or shall b s obtalncd using yiato. and EPA-
appraved eaalytical methads. £ also certify that wheye nocziyary foproschtative samples were ar shall be providad to Envirgsare
end o qualifiod iaboratories for the anplytical rezults reported betedn, Ifurther cart!fy that the waste described b this record is net
‘ prohiblted from land disposal in 40 CPR 268 (unless pripr amangemonts are made for tostmer Lat Envirocsre) and that ] -
applicable treatment atandsrds are elearly Indiested on this form, 1 algo cortify thet the inform tion provided on this form is
samplete, TUc, end cormest and (X mecuranely suppstted and documented by any leboratory tast ug as required by Envirorare, 1
curtify ¢hat the results ef any said testing have boen submitind to Enviracace, 1 certify thnt the waste does pot enntalnmny
prohidited frems lsted i Brvirecare’s Radionctive Materied License, . -~ s
. Cﬁfd'. Evrfoprental ¢nd

Titles Natw m{ Rerowree XV biv o mmzf b 885

Low-Teyel Rudibacdv: Wlm: Certification Attachment

r— - —



Building 7304 Vault : May 11%, 2006
Final Status Survey Report : :

APPENDIX D

SURVEY AND SAMPLING RESULTS
| AND
INSTRUMENT QA/QC RECORDS

DAAA09-02-D-0024/019 CABRERA SERVICES, INC.,
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Fort Belvoir 7304
FSS Analytical Resulis
Survey Unit #1
Americlum-241 Carbon-14
Sample moc | Ratioto MDC | Ratloto |
Locations | Gross Resutt (nCl/g)° | Flag®|(pCi/g)"] DCGLW® | Gross Result (nCi/g)® | Flag® k_rﬁllg)" DCGLW®

1016 0,045 + 0.058__| U | 0.076 | 0.021 20.04 £ -0.45 U | 1 ~0.003
1017 0.01 + 0.042 U | 0.077 0.005 -0.009 & -0.34 U 1 -0.001
1018 -0.0008 + 0.042 U 0.082 0.000 -0.09 + -0.59 U 1 -(.008
1019 - 0.043  0.052 U 0.066 0.020 0.004 & -0.13 U 1 0.000
1020 0.037 £ 0.046 U 0.058 0.018 0,07 £ -0.37 U 1 -0.006
1021 . =0,007.£0035 ] U ] 0079 ] -0.003 046 £+066. . | U 1 0.038
1022 " {0,016 +0.036. . | 1) | 006 | 0.008 00505 | U 1 .| _-0.004
1023 g, ,) 018 + 0.035. U.} 0055. 0.009.. 0.29. + 0.75 . U 1 1.1 0.024

024 . 0,01 2 £ 0.031 U | 0.069 -0.006 0.2 £ 0.77 U 1 0.017
1025 .. 0.01 £ 0.039 u. ] 0073 0.005 0.+0 U 1 0.000
1026 -0.008 + 0.029 U 0.063° -0.004 0.12 + 0.94 U 1 0.010
1027 “0.014 £ 0.04 T U {00891 -0.007 - -0.13 £ -048 U 1 -0.011
1028 0,003 % 0,048 U~ | 0094 | -0.001 0222088 | U | _1_1 0018
1029 0.014 + 0.036 1) 0.063 0.007 1.24 + 0.62 J 0.99 0.103
1030 0.005 % 0.027 -4 170.058:) . 0.002 -0.48 = ~0.51 U 1.1 -0.040
1031 - 20,0008 & 0.034 U 0.075 0.000 -0.01 + -0.25 1) 1 -0.001
1032 0,003 £40042 . | U 0.08 0,001 -0.13 + 0.6 [¥) -0.011

RO

Footnotes

* ResuMts and MDCs reported at 95% oonﬂdence fevel

b Ftags are

‘ “U“ - Results are Iess than the sa‘rﬁple detec’tton limit- -

. 'J“ Resultis greater than the sample detection fimit but less than the stated reporting lImIt
° Ratla to DCGLw is the result divided by respective DCGLw .
: d Where a thorium result was not reported by the Iaboratory, the htghest Th-232 MDC result of 0.8 pCIlg

was used
*Sum of Ratlos (SOR) Is the sum of all *Ratio to DCGLW" values for each sample Iocatton
- ‘Net SOR I the sum of sample net ratios to DCGLw, where each net ratio Is the net result minus average
background divided by the respective DCGLw; net results were set {o zero if negative
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Fort Belvoir 7304
FSS Analytical Results

Survey Unit #1
Ceslum-137 Promethium-147

Sample MDC | Ratioto MDC | Ratioto

Locations . | Gross Resutt (pCl/g)" | Fiag" ] (nCiig)*] DCGLW® | Gross Resutt (pCig)" | Fiag®| (pClg)*] DCGLW®
1016 0.012 + 0.041 U | 0082 §_ 0.001 20 & 17 U 31 0.002
1017 0.03 + 0.046 U | 0098 ] 0.003 8 + 19 U 52 0.001
1018 0.02 + 0.047 u { o1 0.002 47 + 22 44 0.008
1019 0.085 + 0.053 v | 011 | o0.008 23 215 u_| 27 0.003
1020 _0.082 & 0.058 U [ 012 | 0.006 4 %11 U 29 0.000
1021 0044 $ 0045 | U | 0:088 | -0.004 10 + <29 1] 32 -0.001

1022 220,269 0001 |.. . loo7a| 0024 .| . 29%18 U 33 | 0004
1023 " 0012 £ 0046 __| U | 0084 | 0001 | . 08 %44 U | 28 0.000
1024 — 0,026 & 0.049 U |_0.1 0.002 16 16 U_| 31 0.002
1025 439.004 + 0.043 U_|.0.079 [ 0.000._[. -3 £-62 U 30 0.000
1026 0028 £0.046 | U | 0094 | 0.003 41 = 18 = 31 0.005
1027 0,013+ 0.037 U | 0.076 | 0.001 15 £ 15 ] 29 0.002
1028 0.037 £ 0.047 | U 01 | 0003 46 £ 21 85| 0,008
1029 0.013 & 0.036 U_| 0071 {_0.001 34 & 19 34 0.004
1030 0.02 & 0.044 U 10088 | 0002 } . 283118 1] 31 0.003
1031 —.0.028 & 0.034 U | 0.077 |_0.003 6212 U 30 0.001
1032 ;0,003 0.043 U |- 0.084 | 0.000_ 37 £ 21 34 0.005

Footnotes:

* Results and MDCs reported at 95% oonﬂdenoe tevel
o v Flags dre:

- Resutts are less than the sample detection IImit

‘ "J" Resutt i greater thatithe sample detectlon imit but less than the stated reportlng fimit

_ “Ratio to DCGLw Is the result divided by réspectiva DGGLW . . ._
. ¢ Where 4 thorium result was not reported by the Iaboratory. the hlghest Th-232 MDC resutt ot 0.8 pCIIg
-was-used. ' :
% Sum: of Ratlos (SOR) is the'sum of all "Ratlo to DCGLw" values for each sample location "
"'Net‘SOR is tha"sum of sample net ratios to DCGLw, whers each net ratic is the net result minus average
baokground divided: bythe respectlve DCGLw net results were set to zero if negatlve




e ‘bad(ground divided by the respectlve DCGLw; net resu!ts were set to zero if negative

d Flags are:

. *Restits and MDG reponed at 95% confidence level

' '-rResul(s are Iess than the sample delection' Iimit

A M. Result is greater than the ‘sample detectlon limit but less than the stated reporﬂng !imlt
ceL e Ratlo to DCGLW I8 the result divided by respective DCGLW -

. Where a thorlum result was riot reported by the faboratory, the highest Th-232 MODC result of 0.6 pCi/g
© was used -

“*Suf of Ratios (SOR) is the sum of all "Ratlo to DCGLW* values for each sample location

’Net SOR Is the.sum of sample net ratios o DCGLw, where each net ratio is the net result minus average

" | - [ . [ W | & | & | & | | B | |
Fort Belvoir 7304
FSS Analytical Results
Survey Unit #1
Thorlum-232 Tritium
Locations | Gross Resutt (pCl/ig)™°| Flag® | (nCl/g)"] DCGLW® | Gross Result (pCi/g)" | Flag®|(pCi/g)’] DCGLW® | SOR* | Net SOR'
1016 0.6 0.545 361 % 0.67___ 0.61 0.033 0.60 0.06
1017 .} .- 0.48.4022 _0.24 | 0436 2.54 + 0.56 0.59 | 0.023 0.47 0.03
1018 . 0.83 £03. 031 |. 0.755 1.57.+ 047 J 0.6 0014 1 .077 0.02
1019 0.5 + 0.26 0.25 | 0.455 13.2 £ 1.6 0.8 0.120 0.61 0.15
1020 0,68 °£0.27. 026 | 0618 054 £ 0.38 U | 059 { 0005 0.64 0.03
1021 : 0.6 0.545 9.4 1.2 0.6 0.085 0.68 012 |
_ 1022 G} 088i% 0.27 023 | 0509 39.1 £42- -1 -06-] 0358 0.90 '0.39
1023 1 06 0.545 -0.12 £ 0.38 U | 059 | -0.001 | 0.58 0.03
~ 1024 ~0.51 : 026 0.27 0.464 9.6 £ 1.2 0.6 0.087 0.57 0.1
1025 __0.82 031 0.27 | 0.564 2831 |06 | 0255 | 082 0.26
1026 0.6, - | 0548 <) 1.17.% 044 J | 061 0.011 0.57 0.03
1027 0.6 0.545 0.39 % 0.38 U | 0.61 0.004 0.53 0.01
1028 0.57 & 0.26 0.23 | 0518 0.35 £ 0.35 U | 059 | 0003 | 0.55 0.03
1020 0.6 .. —|_0.545 0.72 £ 0.41 J | _0.61 0.007 0.67 0.12
- 1030 _ 0.35 & 0.25 0.24 | 0.318 1.09 % 0.43 J 0.6 0.010 | 0.30 0.02
1031 0.55 + 0.23 0.21 0.500 1.2 £ 0.44 J 0.6 0.011 0.51 0.01
~ 71032 0.6 <1 0545 - 0.31 £ 0.36 U | 06 | 0003 | 054 0.01
Footnotes.




Fort Belvoir 7304
FSS Analytical Results

Survey Unit #2
Americlum-241 Carbon-14

Sample MDC | Ratioto MDC | Ratloto

Locatlons | Gross Result (pCl/g)* | Flag” | (pCi/g)*] DCGLW® | Gross Result (pCilg)® | Flag®|(pCi/g)*] DCGLW®
2001 -0.004 £ 0.025 U 0.052 -0.002 -0.64 + -0.66 U 1.3 -0.053
2002 -0.015 + 0.031 U 0.07 -0.007 -0.49  -0.67 U 1.3 -0.041
2003 -0.004 * 0.024 U 0.05 -0.002 -0.16 + -0.59 U 1.3 -0.013

- 2004 0.025 + 0.039 U | 0.056 0.012 -0.11 + -0.51 1] 1.3 -0.009
2005 0.004 + 0.054 " |**)° "] 0097 | 0002 |° -035*-065 | U 1.3 -0.029 |
2006 0.005 +0.044- | U | 0.078 | 0.002 -02 £-055 | U 1.3 ] -0.017
2007 0.0006 + 0.027 | U | 0.061 0.000 -0.22 + -0.63 U 1.3 -0.018
2008 0.01 £ 0.033. .{-U ] 0.06.] -0.005 .. =01%-05 U 113 -0.008
2009 0031 £0044 . .1.-U ]0062| 0015 1 -0.7 +-0.69 U 1.2 -0.058
2010 ' -0.068 + 0.071 - Uf 014 ] -0.032 § . 0.25.% 0.82 U ] 13 | .0.021
2011 0.049 + 0.08 U 0.1 0.023 -0.04 + -0.49 U 1.3 -0.003
2012 0.0006 + 0.029 - U-+| 0.064 | - 0.000 | 0.19 +.0.72 U 0.98 0.016
2013 0054071 U 0.15 0.024 0.22 + 0.66 U 0.98 0.018
2014 0.052 + 0.099 |-=U ] 0.14 | - 0.025 0.09 + 0.95 U 0.98 0.008
2015 0.009 +0.097 - 1] 0.15 0.004 0.23 + 0.62 U 0.98 0.019
2016 : 0.02»:& 013 | U] 019 | 0.010 - 02+061- | U 0.97. 0017 . -

Footnotes _ : ‘
- ® Results and MDCs reported at 95% oonﬁdence Ievel
b Flags are: e

"U" Results are Tess than the sampfe detection Ilmrt -

LA L Result is gréater than the sample detectron limit but teSs than the stated reportlng Irmrt

¢ Ratlo to DCGLw is the restilt divided by respectlve DCGLwW . :
’_'," Where a thorium resuit was not reported by the Iaboratory, the hlghest Th-232 MDC result of 0.6 pCi/g N
- was used

* *Sum of Ratios (SOR) ls the sum of all "Ratro to DCGLw" values for each sample locatlon

Net SOR is the sum of sample net ratios to DCGLW where sach net ratio is the net result mmus average
background deed by the respective DCGLw; net results were set to zero if negatlve ;

Wb



Fort Belvoir 7304
FSS Analytical Resuits
- Survey Unit #2
Ceslum-137 , _ Promethium-147
Sample . MDC | Ratio to MDC | Ratioto
Locations | Gross Result (pCi/g)* | Flag™](pCl/g)*"] DCGLW® | Gross Result (pCl/g)* | Flag®|(pCl/g)*] DCGLW®
2001 - 00174 0037 .4 U7 7]: 0,068 «0.001 | - 05 £ 1.7 U 2.7 0.000
2002 A - -+0.028 .+0.083: «WU: ) 0.053 -0.003 - 05 +1.7 U 2.6 - 0.000
2003 ... 0011 0,038, .. U] 0.079 0.001 . 08 17 U | 27 0.000
2004 1 . -0.006 % 0.052 U 0.098 -0.001 11+ 156 U 2.5 0.000
2005 . =0.007 % 0.0312, U 10058] -0.001 | . -0.04 x-24 U 3.1 0.000
- —2006 ~ 0.004 + 0.031 - U 0.064 0.000 04215 U 2.4 0.000
2007 - 0.014 £ 0.041 U | 0.085 0.001 -0.2 £-1.4 U | 25 0.000
.2008 - 0.006 +0.032 . U ] 0.065 0.001 ' 16 £ 1.6 U: 25 | 0.000
2009 -0.012 -+ 0.036 | ‘U | 06.086 |- -0.001 - 0.9 % 1. U 25 0.000
2010 <7 0,012 £ 0,038 U 0.078 0.001 -0.5 + -1.3 U 2.2 0.000
2011 : - 0.012. % 0.033 | U] 0.073 |- 0.001 - 0+0 U 2.6 0.000
2012 0,002 + 0.039 U 0.077 0.000 -1.2 + -1.6 U 2.5 0.000
2013 -0.005 + 0.036 U 0.068 0.000 2.1 +-14 U 2.3 0.000
2014 . .} -0.004 + 0.043 Y] 0.0§2j 0000 | -14 % -14 U | 24 0.000
2015 1 -0.009 £ 0.037 ‘U | 0.074 ~0.001 " «06 +-1.6 v ].25 0.000
2016 - 0.128 + 0.064 J ] 0.056 0.012 | Y ETEY U 25 |  0.000
Footnotes “ ’
_~ "Results and MDCs reported at 95% conﬁdence level -
® Flagsare:

‘ "U" ' Results are less than the sample detectlon l|m|t

*J" - Result is greater than the sample detection limit but less than the stated reportmg llmst o

. Ratio to DCGLw is the result divided by respective DCGLwW -

4 Where a thorium result was not reported by the laboratory, the highest Th-232 MDC result of 0.6 pCilg
was used :

- *Sum of Ratros (SORY) is the sum of all- "Ratlo to DCGLwW" values for each sample location

] 'Net SOR'is the sum of sample net ratios to DCGLw, where each net ratio is the net result minus average
L background deed by the respectlve DCGLw; net results were set to zero lf negatlve ‘




Fort Belvoir 7304
FSS Analytical Results

Survey Unit #2

Thorlum-232 Tritium
Sample MDC | Ratloto MDC | Ratio to
Locatlons Gross Result (pCIIg)"" Flag"|(pCilg)* DCGLw° Gross Result (pClig)* | Flag® | (pClig)'| DCGLW® | SOR" | Net SOR'
2001 0.6y R ~0.545 . 43.6 % 4.6 R I <) 0.396 0.89 040
2002 0,670 o] 0545 - 339 + 0.54 031 0.031 0.53 0.03
2003 0 32 * 0 17 - 0.2, .0.291 427 +45 . 0.3 0.388 0.66 0.39
2004 0.6 ' 0.545 16.3 + 1.9 0.3 0.148 0.70 0.16
2005 . . 06 . _ 0.545 14.3 £ 1.6 03 | 0.130 0.65 0.13
2006 0.61 ¢ 0.24 N 0.21 0.555 185 +041 | U 0.3 | 0.017 0.56 0.02
2007 029 +019 | - 0.2 0.264 0.19 + 0.18 V] 0.3 0.002 0.25 0.00
2008 06 ] '0.545 16.2 319 - 0.3 0.147 0.69 0.15
2009 05 +£028 - 0.2 | 0.455 5.33 + 0.79 0.31 0.048 0.46 0.06
2010 ~0.61 + 0.24 022 | 0.555 6.03 % 0.86 0.31 0.055 0.60 0.08
2011 cc 08r S 0.545: 87 +1.1 0.3 0.079 0.65 0.10
2012 - 0.47 + 0.23 0.21 0.427 7.27 + 0.95 0.33 0.066 0.51 0.08
2013 0.6 0.545 2.08 + 0.42 0.33 0.019 0.61 0.06
2014 21,16 + 0.37. - 0.34: 1.055 3.91 + 0.62 0.35 0.036° 1.12 0.28
2015 0.52 £ 0.23 . 0.18 0.473 0.07 + 0.19 U | 032 0.001 | 0.50 0.02
2016 y - 06 : 0.545 0.1 + 021 U 0.33 0.001 0.58 0.03
_ Footnotes : o '
. Results and MDCs reported at 95% oonf' dence level
b Flags are: :
Cage Results are less than the sample detection limit _
. "J"- Resultis greater than the sample detection limit but |ess than the stated reportlng limit.
. °Ratio to DCGLw is the result divided by respective DCGLw .
YWhere a thonum result was not reported by the laboratory, the highest Th-232 MDC result of 0 6 pCl/g
- - was-used ° .
- $Sum of Ratros (SOR) is the sumof all "Ratlo to DCGLw“ values for each sample Iocatron
" "Net SOR'is the sum of sample net ratios to DCGLw, whera each net ratio is the net result minus average
background dwided by the respectlve DCGLw, net results were set to zero if negatlve _




Fort Belvoir
FSS Analytical Resuits
Survey Unit #3 ,
Americtum-241 . Carbon-14
Sample MDC | Ratioto : MDC | Ratioto
Locations | Gross Result (pCi/g)* | Flag®}(pCi/g)’] DCGLw® | Gross Resuit (pCi/g)* | Flag®}(pCirg)’] DCGLW®
2017 0.03 +0.1 U 0.16 0.014 0.27 & 0.64 U 0.98 0.023
2018 -0.035 + 0.058 U 0.12 -0.017 0.25 £ 0.95 U 1.3 0.021
2019 -0.005 + 0.023 U 0.05 -0.002 0.32 + 0.78 U 1.3 0.027
2020 0.011_# 0.035 U 0.064 0.005 -0.34 % -0.73 ' 1.2 -0.028
- 2021 . 0000620027 | U 0.06 0.000 -0.04 + -0.36 U 1.3 -0.003
2022 ... 0.001 +0.037 U 0.072 | 0.000 -0.88 + -0.69 U 1.2 -0.073
2023 e -0.01 £ 0029 U 0.065 { -0.005 -0.19 + -0.66 U 1.3 -0.016
2024 1 0018 +0.045° 1] 0.074 0.009 - 0.37 + 0.58 U 0.97 | 0.031
2025 = 0,003 4 0.027 - 3] 0.06-:1 - 0.001".- - 045 £ 062 V) 0.98 0.038
2026 T 00019 + 0.041 U 0.065 0.009 0.756 + 0.61 U 0.97 0.063
2027 +»610.019-+ 0.034 < U] 0.076.] -0.009 §..0. 011 £-041 |- U | 098 -0.009
2028 a0 0.086:+ 0069 .- J | 007 |-0.040 | -~ -0.02 +-0.19 1] 0.98 0.002_|
2029 -0.006-2 0.035_ |- U- | 0.08.| -0.008 | _ 018071 _ [ U | 008 | 0015
2030 0023 $0037.. | .U.]0084.) 0011 ) . .0.62 £ 0.67 U 0.99 0.052
2031 o a0 20 U 0.09 0.000 0.14 + 0.67 U 0.98 0.012 .
2032 . -0.024 £ 0,039 U ] 0.086 | -0.011 0.56 + 0.81 U | 097 | 0.047
Footnotes:
8 Results and MDCs reported at 95% eonﬁdenoe level
" Flagsere'

- Results are less than the sample detectton timit
ARDERE u Resultis greater than the sample detection limit but Iess than the stated reporting Ilmlt ’
" ®Ratio to DCGLw is the result divided by respectlve DCGLw .
4w Where a thorium resutt was not reported by the laboratory, the hlghest Th-232 MDC result of 0.6 pCilg
was used
e 'Sum of Ratios (SOR) is the sum of all "Ratio to DCGLw" values for each sample locatlon
Net SOR is the sum of sample net ratios to DCGLw, where each net ratio is the net resuft mlnus average
baekgmund divided by the respective DCGLW' net results were set to zero lf negatlve ‘ v




Fort Belvoir
FSS Analytical Results

b Flagsare'

Survey Unit#3 . »
Ceslum-137 Promethium-147

Sample MDC | Ratioto MDC | Ratioto

Locations | Gross Resutt (pCiig)* | Flag®|(pCi/g)'] DCGLW® | Gross Result (pCilg)* | Flag®|(pClig)’] DCGLW®
2017 -0.019 * 0.038 U 0.069 -0.002 -1 % -14 U 24 0.000
2018 -0.014 + 0.045 U 0.083 -0.001 -1.2 + -1.5 U 24 0.000
2019 0.044 + 0.048 U 0.11 0.004 0.2 £13 U 2.1 0.000
2020 -0.014 + 0.043 U 0.079 | . -0.001 04 +16 u_| 25 0.000
2021 0.004 + 0.037 U 0.075 0.000 0.7 £13 U 2.2 0.000
2022 —r0~012 +£0048 | U | 0.088 -0,001 .08 + 15 U 24 0.000
2023 0.019 £ 0047 | U 0.098 0.002 0.09 + 25 _ U 24 0.000
2024 0.24 + 0.11 0.15 0.022 09 £ 15 7] 2.4 0.000
2025 . 50.023 & 0.057 U 0.11 ] - 0.002: 0.06 +18 - U 2.5 0.000
2026 0:071 % 0.053 U 0.11 0.006 04 > 1.5 ) 2.6 0.000

2027 =0:01 + 0.041 U 10068 |:--0001: ]~ -01%:-17 . U 23 | . 0.000
2028 20,034 + 0.049 - U }.0.081:] .-0.003 - 1.1 2416 U 2.6 0.000
2029 0.012 + 0.044 - U.. |-0.086 | .- 0.001. 0.9 £ -1.4 U | 24 -1 0.000
2030 0.166 + 0.068 J. ].0.057 | 0.015. -1.8 £ -1.7 U 2.8 0.000
2031 ...0.029 % 0.049 U 0.1 0.003 -1.4 £ -1.6 U 25 0.000
2032 0.024 + 0.04 U | 0.082] 0.002 -1.2 +-1.5 U | 24 0.000

Footnotes:

* Results and MDCs reported at 95% eonﬂdenoe level

* y® . Results are less than the sample detection Ilmlt
*)" - Result Is greater than the sample detection limit but less than the stated reportlng llmlt

Ce Ratlo to DCGLw Is the result divided by respective DCGLW

dy Where a thorlum result was not reported by the: laboratory, the hlghest Th—232 MDC result of 0. 6 pClIg. _

was used .

” . *Sum of Ratios (SOR) is the sum of all "Ratlo to DCGLW‘ values for each sample locatlon

"Net SOR Is the surh of sample net ratios to DCGLw, whereeaoh net ratio is the net result minus averager
2 backgmund divided by the respective DCGLw net results were set to zero if negatlve .
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Fort Belvoir
FSS Analytical Results
Survay Unit #3
Thorium-232 Tritium
Samp|e MDC Raﬂo to MDC Ratlo to
Locations - | Gross Result (pCi/g)* | Fiag®|(pCi/g)*] DCGLW* | Gross Result (pCifg)* | Flag®|(nCilg)’] DCoLw® | sor® | Net sOR'
2017 0.6 0.5645 0.42 + 0.22 J 0.31 0.004 0.58 0.04
2018 0.6 0.545 0.59 + 0.25 J 0.34 0.005 0.55 0.03
2019 0.494 0.26 0.29 0.445 4.4 3 0.65 0.32 0.040 0.51 0.07
2020 0.6 . . : 0.545 - 1.49 ) & 0.34 J 0.3 0.014 0.563 0.02
2021 06.20.3 ... 0.19..| 0545 . 0.97 * 0.28 J | 031 | 0.009 0.55 0.01
2022 043 £ 022 | ]| 024 | 0391 -} . 052 £0.23_ J | 0.31 | 0.005 0.32 0.01
2023 o47 £023 027 | 0427 |~ 043023 J | 0.32 | 0.004 0.41 0.00
~2024 o | 0645- ] . 029 %032 U | 048 | 0.003 0.61 0.04
2025 0.545 -0.36 * 0.28 U | 052 | -0.003 0.58 0.04
2026 i I 1 - 0.548.- - -0,13-4.0.31 U 0.51 - | : -0.001 . ,0.62 0.07
2027 06»!:0.26'«",1 ~ | 0.27-].- 0.545 [, . 0.14 % 0.24 ~U 0.4 0.001 0.53 0.00
2028 0.6 - 1 0.545 .. 502 +0.76 | . | 039 | 0,046 0.63 0.09
2029 0.6 . 0.5645 ~ 0.04 £0.3 U 0.4 0.000 0.56 0.02
2030 06 T ' 0.545 -0.25 # 0.31 U | 052 | -0.002 0.60 0.05
2031 06 0.545 -0.34 * 0.29 U | 052 | -0.003 0.56 0.01
2032 0.36 Y025 |. I 021 | 0327 0.1 % 0.19 U | 042 | -0.001 0.36 0.05

Footnotes:

- ‘*Results and. Mbi:s reponed at 95% oorfidence level
x b Flags am

'U" Results are less than the sample detection limit

PRI " J'Result is greatar than the. sample detection limit but less than the stated reporﬂng fimit
e Ratio to DCG\'.w is the result divided by respectivo DCGLW .

' Where a thorium result was not reported by tha Iaboratory. the hIghest Th-232 MDC result of 0. 6 pCiIg

““was used




Fort Belvoir 7304
FSS Analytical Results

Reference Area
Americium-241 . Carbon-14
Sample MDC Ratio to MDC | Ratioto
Locations | Gross Result (pClig)* | Flag®| (rCl/g)*| DCGLW® | Gross Resutt (nCiig)* | Flag®| (pCi/g)*| DCGLW®
REF 1 0.031 + 0.049 U 0.071 0.015 -0.11 & -0.4 V) 1 -0.009
REF 10 -0.027 + 0.099 U 0.17 -0.013 0.15 +£ 0.8 U 1.2 0.013
REF 11 0.01 + 0.066 U 0.11 0.005 0.09 + 1.1 U 1.2 0.008
REF 12 -0.004 + 0.06 U 0.11 -0.002 0.27 + 0.76 U 1.2 0.023
REF 13 0.01 + 0.15 U 0.23 0.005 0.31 £ 0.7 U 1.2 0.026
REF 14 5-0:04 £ 042 -] U ]1-019:]:.-0019 |- 053 +0.73 U 1.2 0.044
REF 15 0.015 £ 0.092 U ] 645 4 0007 -y . -0.05 *-0.69 LU | 12 -0.004
REF 16 ..=0.008 & 0,029 U _| 0.064 | -0.004 0.37 £ 0.73 1Y) 1.2 0.031_ |
REF 2 -0.004 * 0.026 U_|0.054 | -0.002_ 0.32 + 0.7 U_| 12 | 0.027
REF 3 . 0.+0 - U .0.03 |  0.000 0.19 + 0.72 U 1.2 0.016
REF 4 "~ -0.004 £ 0027 | U. | 0.055 -0.002 0.563 + 0.71 U 1.2 0.044
REF 5 - 0,004 + 0,026 U_| 0.055 | -0.002 0.03 + 0.86 U 1.2 0.003
REF 6 - 0.003 +0.031 U | .0.069 0.001 | 019 +£0.72 - | U- | 1.2 0.016 -
REF 7 °0.07 £ 0.1 U 0.15 | 0.033 } -0,26 * -0.64 Y 1.2 -0.022
REF 8 - 0,075 + 0.092 U 0.18 -0,036 0.27 * 0.66 U 1.2 0.023
REF S 4-0’;00"9"& 0:066. | U [-0.12 -0.004 0.39 % 0.77 U 1.2 0.033
» Results and MDCs reported at 95% confidence level
.Y Flags are: :
"W Results are less than the sample delectlon llmlt B B
- "J*. Resultis greater than the sample detection limit but less than the stated reporting llmlt )
- Ratlo to DCGLw is the result divided by respectlve DCGLw -
" 9Where a thorium result was not reported by the laboratory, the highest Th-232 MDC result of 0. 6 pCl/g
was used
" *sum of Ratlos (SOR) Is the sum of all "Ratio to DCGLW* values for each sample Iocatlon
- 'Net SOR is the sum of sample net ratios to DCGLw where each net ratio s the net result mlnus average :
: background dlvlded by the respectlve DCGLw; net results were set to Zero lf negatlve .
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Fort Belvoir 7304
FSS Analytical Results
. Reference Area
Cesium-137 Promethium-147

SQmp'e . MDC Ratlo to MDC Ratio to
Locations | Gross Resutt (nClig)* | Flag®| (pClig)*| DCGLwW* | Gross Result (nCilg)* | Flag®| (nCi/g)*"| DCGLW®
REF1 0.43 + 0.14 0.11 0.039 15 £ 13 U 23 0.002
REF 10 0.59 + 0.17 0.13 0.054 -20 £ -11 U 19 -0.002
REF 11 0.095 + 0.092 u 0.19 0.009 0.2 +4.2 u 17 0.000
REF 12 ~ 0,073 + 0.082 ) 0.16 0.007 -7 +-10 . U. 15 -0.001
REF 13 0.082 008 .| U4 0.16:] . 0:007 -34.%-92 U 16 0.000
REF 14, - | .« ©+0.126 % 0.073 U | 0.46 | -0.011 16419 ] U |29 -0.002
REF15 1 . 0.51 %015 0.14 0.046 0.5 + 3.5 U 14 0.000
REF 16 "70.23 * 0.11 -0.09 0.021 5+ 11 U 23 | 0.001

REF 2 ed:02 £ 0.16 1 0.15 0.047 -78 + -95 U 140 -0.010

REF 3. __0.169 + 0.091 J 0.11 | 0.015 - -52 ¢ =7 u-| 12 -0.001

REF 4 _0.157 + 0.094 U | 021 0.014 -26 % -23 U 37 -0.003

REF 5 ~0.052"+ 0.073 U 0.15 | 0.005 -1 £ -12 - 3] 14 0.000

REF 6 0107 £0089 1 U 1" 012 |- 0.010_ -9 +-12 U 18 -0.001
_REF 7+~ 0.101 + 0.089 1] 0.19 0.009 -6 +-18 u 23 -0.001

REF 8 07+ 016 10111 0.064 55 + 6.9 U 12 0.001

REPF 9 0.29 + 0.12 0.14 0.026 79 +8 U 15 0.001

~ b Flags are:
: ' "U" Results are less than the sample detection Ilmlt

. . . "J"- Resultis greater than the sample detection limit but less than the stated reportlng limit :
° Rattio to DCGLw is the result divided by respective DCGLw .
4 Where a thorium result was not reported by the Iaboratory, the hlghest Th-232 MDC result of 0.6 pCilg ...

‘was used -

a Results and MDCs reported at 95% oonfidence level

o Sum of Ratlos (SOR) is the sum of all "Ratlo to DCGLw values for each sample Iocatlon

o “'Net :SOK s the sum of sample net ratios to DCGLw, where éach netratio is the net result mirius average
- bacRground divided by the respective DCGLw. net results were set to zero if negative -




Fort Belvoir 7304
FSS Analytical Results

Reference Area
Thorium-232 , Tritium
Sample MDC | Ratioto MDC | Ratloto
Locations | Gross Result (nClig)** | Flag®| (pCi/g)*| DCGLW® | Gross Result (nCilg)* | Flag®| (pClg)'| DCGLW® | SOR® | Net SOR!
REF 1 0.6 0.545 0.25 + 0.36 U | 0.58 0.002 0.59 N/A
REF 10 0.84 + 0.34 0.37 0.764 0.03 + 0.78 ¥] 0.58 0.000 0.81 N/A
REF 11 0.97 + 0.42 0.4 0.882 0.11 + 04 U 0.58 0.001 0.90 N/A
REF 12 1.19 * 0.37 0.35 1.082 0.1 + 044 7] 0.59 0.001 111 N/A
REF 13 0.69 +042..w] - | 046 | 0.627 . - 0.12 + 041 - = U] 059 0.001 0.67 N/A
REF 14 0.96 +.0:84,. ). - | 034 | 0873 ) 0.002+0022 | U | 059 | 0000 | 091 N/A
REF 15 1.34 + 045 | . . 0.37 1.218 _0.57 * 0.38 U | 058 | 0.005 1.27 N/A
REF 16 0.55 & 0.35__ 0.34 0.500 0.02 * 0.69 U 0.59 0.000 0.55 N/A
REF 2 06 _ __0.545 0.08 + 0.46 V] 0.6 0.001 0.61 N/A
REF 3 T.27 £ 0.37 . 0.32 | 1155 0.01 + 04 -~ U] 06 -0,000 1.19 - N/A
REF 4 0.65 + 0.51 0.6 | 0.591 0.26 + 04 V] 0.59 0.002 0.65 N/A
REF 5 0.6 ~ e 0545 ‘] ~~0.12 * 0.37 U | 0.58 | 0.001 ' 0.55 N/A
REF 6 0.98 + 0 37 - 170,36 | ~0.891 |~ - 0:05 % 0,51 U 0.58 0.000 0.92 N/A
REF 7 el 0.51 - 0,782 0.2 + 0.38 V) 0.59 0.002 0.80 N/A
REF 8 s 1 ] 0545 | ~—-0.04 +042 U_| 0.57 | 0.000 0.60_| NA
REF9 0.4 0.727 0.23 % 0.39 U 0.59 0.002 0.78 N/A
" Results and MDCs reported at 95% oonﬂdence Ievel
b Flags are:
- Results are less than the sample detection fimit ‘
.. J"- Result is greater than the sample detection fimit but less than the stated reporting Iimlt‘
© Ratio to DCGLw is the resutt divided by respective DCGLW
- - Where a thorium result was not reponed by the laboratory, the highest Th-232 MDC result of 0 .6 pCI/g .
‘was used - :
® Sum of Ratios (SGR) Is the sum of all "Ratlo to DCGLW" values for each sample location -
*Net SOR Is the stim of sample net ratios to DCGLw, where each netratio is the net result minus average
background divided by the respéctive’ DCGLw- net results were setto Zero Iif negative ' )
. r MmO eFeYeeeeeoeooeeoerero e eI r |
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Survay Unit #1 - Class 2

Fort Belvoir 7304
WRS Test
SU#1Class 2

DCGL = 1 (same units as measurement results)

Saplel - sor Survey Area | Adjusted Data| Ranks | ReferencesArea
REF 1~ 0.59: R 1.59 - - 20 20
REF 2 0.61 R 161 - 22 22
REFS | 4.18 R - 219 - 32 32-
REF 4 0.65 R . 165 - 23 23
REF § 0.55 R 1.55 - 19 19
REF 6 0.92 R 1.92 30 - 30
REF7 - 0.80 R 1.80 26 26
REF8-| ~ 0.60 - R 1.60 21 21
REFS 1~ 078 R L. 178 25 25
REF 10 . 081 - R - 1.81 - 27 —27-
REF 11 | 0.90 R 1.90 - - 28 28-
REF 12~ 1.11 R 211 31 5 31
REF13 0.67 R 167 - - 24 24 -
REF 14 091 R 191 29 29 -
REF 18 Y27 R 2.27 33 33

| REF 16 055 - R 1.55 18 -18
1016 0.60 - 8- - 0.60 : 10 (1]
1017 047 -8 047 - 2- o -
1018 077 S 0.77 : -15 0
1019 0.61 S 0.61 - 11 : 0
1020 064 -- 8 0.64 12 -- 0 -
1021 0.66 - -8 _ 066 St I 0
1022 - 0.80 - S - 0.90 - -17 4]
1023 0.58 - S __ 0.58 - 9 0 -
1024 0.57 S 0.57 7 -0
1025 0.82 - 8 0.82 16 0
1026 0.57 : -8 . 0.57 - 8 -0
1027 0.53 - S 0.53 - -4 0
1028 0.55 -8 0.55 __ 6 (4]
1029 - 067 S 0.67 - 14 0
1030 0:30 ) 0.30 - 1 0
“1039 051 s 0.51 -3 0
1032 054 - S 054 - B - 0

MRS - ) Sum=}-. 5§61 408.
WRS Test Critical Value = 317.7
SU Pass / Fail = PASS

Notes: S represents samples collected in Survey Unit.
R represents samples collected in Reference Unit.

0.90 sample max




Fort Belvolr 7304 -

WRS Test
SU#2Class 1

Survey Unit #2 - Class 1 .

DCGL = 1 {same units as measurement resulls)

Safr';plell . SOR - Sqri’(ey Area | Adjusted Data|  Ranks Refen;:::: Area
REF1 | -0.59 - SR : 1.59 19 19 -
REF2 § - 0.61 R -1.61 21 i 21 -
REF3 |- 1.18 - R 2.18 31 - 31
REF 4 - 0.65 - R 1.65 22 22 -
REFS | - - - 055 - R 1.55 - 18 - - 18
REF 6 0.892-- R - -1.82 29 - -29

_REF7- - 080 " -R 1.80 25 - 25- -
REF8 | - - -0.60 R . 1.60- 20 20
REF8 { .- 078 ‘R 1.78 - 24 24 - N
REF10 | - . °-- 0.81 - R -1.81 26 26
REF11 | -~ . 0.90 R 1.90 - 27 27 ,

[ REF12] . 111 R 241 - 30 30
REF13 § - 0.67 R _1.67 23 - 23
REF 14 0. R 191 - 28 - 28

| REF15 | 127 - "R 227 - 32 32 -

REF 16 | - 0.55 R - 1.55 17 - A7 -
2001 | .- 0.89 ‘S --0.89 15 - Q-
2002 1 - 0.53 s 0,53 5 -0
12003 0.66 S 0.66 12~ . -0
2004 ~{ - -0.70 - 0.70 14 -~ 0

| ;2005 | - 0.65 S 0.65 . 11 0 -
2006 0.56 S 0.56 - 6 Q
(2007 _ 0.25 : S _ - 0.25 1 [4)

| ;2008 | - 0.69 - - S . 0.69 13 0
12009 0.46 S 046 2 - 0
12010 ~ 0.60 8 0.60 8 .

| 2011} - 065 S . 0.65 ~10 0 :
2012 . 0.51 ‘S 0.51 4 0

[ 2013 | - 061 s 0.61 9 0
2014 | . 112 S 112 16 - 0
2015 - - 050 S - 0.50 3 - 0
2016 . 058 $ - . 0.58 7 - Q-

Lo . . . P e Sum= - 528 . 392 .
WRS Test Critical Value= - - - 307.6 -
$U Pass [ Fail = PASS

Notes: S represents samples collected in Survey Unit. .
R represents samples collecled in Reference Unit.

1.12 sample max

r—~ r— r— r—

r— r—



| S

E

Survey Unit #3 - Class 1

Fort Belvoir 7304

WRS Test
SU #3 Class 1

DCGL = 1 (same units as measurement results)

s’"l;""’" SOR Survey Area | Adjusted Data| Ranks R“"';:::: Area
REF 1 0.59 R 1.59 19 19
REF 2 0.61 R 1.61 21 21
REF 3 1.19 R 2.19 31 31
REF 4 0.65 R 1.65 22 22
REF § 0.55 R 1.55 18 18
REF 6 0.92 R 1.92 29 29
REF7 0.80 R 1.80 25 25
REF 8 0.60 R 1.60 20 20
REF 9 0.78 R 1.78 24 24
REF 10 - 0.81 R 1.81 26 26
REF 11 0.90 R 1.90 27 27
REF 12 1.11 R 2.1 30 30
REF 13 0.67 R 1.67 23 23
REF 14 0.91 R 1.91 28 28
REF 15 1.27 R 2.27 32 32
REF 168 0.55 R 1.55 17 17
2017 0.58 S 0.58 12 0

| 2018 0.55- S 0.55 8 0

| 2019 0.51 S 0.51 4 0
2020 0.53 S 0.53 6 0

| 2021 0.55 S 0.55 7 (V]
2022 0.32 S 0.32 1 0
2023 041 S 0.41 3 0
2024 0.61 S 0.61 14 0

| 2025 0.58 S 0.58 11 0

| 2026 0.62 S 0.62 15 0

|__2027 0.53 S 0.53 5 0
2028 0.63 ] 0.63 16 0

| 2029 0.56 S 0.56 10 0
2030 0.60 S 0.60 13 0
2031 0.56 S 0.56 9 0
2032 0.36 S 0.36 2 0

. Sum = 528 392
WRS Test Critical Value = 307.6
SU Pass / Fail = PASS

Notes: S represents samples collected in Survey Unit.
i flected in Reference Unit.

R represents

0.63 sample max

P
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INSTRUMENT QA/QC RECORDS

DAAA09-02-D-0024/019 CABRERA SERVICES, INC.




Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

. o POST OFFICEBOX 810  PH, 325-235-5494
scenficandindusiial - CERTIFICATE OF CALIBRATION 01 OAK STREET FAX NO. 32593546
y C SWEETWATER, TEXAS 79556, US.A. :
| CUSTOMER  * CABRERA SERVICES ORDER NO. 231852/289674
~ g _ tudum e i ' AL
Mig. Ludium Measurements, Inc, Model 2221 Serial No. /
Mig. ____Ludium Measurements, Inc, Model __ 4420 ‘ Serial No. ,/; [7A578
H Cal. Date 7-Mar-05 Cal Due Date : Z2-Mar-06 Cal. intervat 1 Year _Meterface 202-159
Check mark E[ applies to applicable insir. and/or detector IAW mfg. spec. T, 70 _°F  RH_. 40_% Al 6988 mmH
: {J New instument Insttument Received /Zﬁthln Toler. +-10% [ 10-20% [] Out of Tol. [ Requiring Repair ] Other-See comments
- 4 Mechanical ck. & Meler teroed O Background Subtract "4 Input Sens. Linearity
4 F/SResp. ck - B4 Resetck. - M Window Operation : 4 Geotropism
4 Avdio ck. - {3 Aam setling ck. 4 8ati. ck. (Min. Volt) 44 VDC
v /B’éﬂlbrated In acgordance with LMI SOP 14.8 rev 12/05/89. [J Calityated in accorda e with LMI SOP 14.9 rev 02/07/97. G
¥ - i : . Threshoid
Instrument Volt Set ‘é(&.__ V inputSens, LC#ke mV Det, Oper v N at mv chlsRoho Uit
! &1 HV Readout {2 points)  Ref./nst. 500 I__ 4%/ vV Ref/Inst, 2000 | S572 v
y . Z. '
C?N;MENZ‘Z . é recs Sc/lg 430
;4 U‘; i M o5V
o Volbg: 1131, .
~ 7,'7/;/ ] éq: 3 Thshld = je0  Cremd)
§ t17] . l‘};” ﬂx: "0“/ .
wkns 4o
Win. bic: “IN” '¢I;’Iﬂbdfre' Ne Al 10 27
Aesoletio he G157 5 1075 (ot ting S Ofe &M.
- Gamma Calibrafion: GMdeteclorspos:ﬁoned pamewmbwmmptbrMthhchheﬁmtdprobefamsm
: "REFERENCE "~ ™ "~ INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT . "AS FOUND READING" METER READING*
. x1k 400kepm eo 00
o xlk 100kcpm ‘ ey leo . /0o
X100 ' 40kcpm _Yoo #o0
x100 10kepm : /%o _ . /co
v x10 4kcpm _Heo _ _4eo
x10 lkcpm . lfT } _foo
x1 400cpm - fen Hoo .
x] 100cpm A . /o /oo
- .
: *Uncertainly within £ 10%  C.F. within £ 20% ‘ ‘ - AlL Range(s) Calibrated Electronicatly
u REFERENCE INSTRUMENT : INSTRUMENT ; REFERENCE INSTRUMENT INSTRUMENT
- 'CAL POINT RECEIVED METER READING® CAL. POINT RECEIVED " METER READING
Digitat : ; L : o )
‘ Re%tiout —_400kcpm_ - Yeo #7975 ooy 9e e - ___500kepm. < 4o /ff/Z S¢o /(c%—
W — 40%kcpm - _sc05?  teos9 - —S0kepm_ T~ s¢_
C dkcpm = _4ees oo/ Skcpm 5 L5 .
400com . _4eo 4o __ 500cpm_ 500_CPm 520 _c/a

H Ludium Measuréments, inc. cerlifies that the above Instrument has been callbrated by standarnds fraceable 1o the National nstitute of Standards and Technology, or to the calbration faclltties o
other International Standards Organization members, or have been derived from accepted values of naturat physical constantscrhavebemdem/ed by the ratio type of calitration technkque
The calibration system confomms 10 the requirements of ANSI/NCSL 1540-1-1994 and ANSI N323-1978 - - Slate of Texas Cafibratfion Ucense No. LO-19

‘ Reference Instruments and/or Sources:
W Cs137Gammasn Oz Oenz Omsss Osos D noce (e Oess2 Olessy Dm 0734 D 1616, [ Neutron Am241 86 SN T3

[J Alpha $/N O setasm [ Other & aid &0,3_’1 L

,  msw SIN 54680 0 );W SN, - "B MuliimeterS/N_____ 69101832
: CchbrciedM/ P L - / _ * oate ,7(7 %f . 05,?
H‘ Reviewed By: L\j Q '@N ‘ ﬂ ; 4Dote 8)""105’
This cerfificate shal not be reproduced except in full, without the written approval of Ludium Medsurements, Inc. Aq Inst. |1 Passed Dielectiic (Hi-Pof) and Continvity Test -




M Designer and Manufacturer
of

-Scientific ‘and Industrial
Instruments :

LUDLUM MEASUREMENTS, INC.

POST OFFICEBOX 810 * PH. 325-235-5494
501 OAK STREET
SWEETWATER, TEXAS 79556, USA. - :

" FAXNO. 325-235-45

, Be,néh Test Data For" Détector-

- Detector ____44-20

Serial No./// / 2578

‘Customer CABRERA SERVICES |
Counter _—___ 2221 seriaiNo._/7¢ 9‘/ /

7
Count Time /ﬂ/}'l- OC’W&/T &”Iéff’*ﬁg '

Order 4.  231852/289674

Counter Input Sensitivity /2 _ mY o

Distance Source to Detector Savé—se o

" Other _

Isotlope

High ' " lsotope M_  Isotope _ Isotope _______
Voltage ~ Background Size ¥ £.24.L> Size - Skze . Size
75%c /05%5 JL/57
Foo HEE2 /9eL9S
Pse | f23¢ée /557109
Foc /15779 | 2/594s
Iso /3%es | #3543
- fece L2392 | ARrGARXT)
—> yese | pssy | 23485¢
Heo | a7z | 2349¢3
nse | JRe7 | 236663
tZeo | 73757 | azepic
zse | /3%97¢ | z23¢se4
/700 /527, | 23589/
/350 V2248 L4353
/oo | 2199/

249357

VSR

e Serving The Nuclear Industry Since 1962 o

Dc%e 7’”2' é\/: co

r—
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°é='9“°'°“d ondacter - LUDLUM MEASUREMENTS, INC.
i e : s . ' - POSTOFFCEBOX 810 PH. 325-235-5494
Scientific and industic . - . :
iabivinivbing CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 325.235-4672
B SWEETWATER, TEXAS 79556, US.A.
CUSTOMER CABRERA SERVICES ORDER NO., 248314 / 298361
Mfg. lum nfs,Inc. - Model 19 Serat No.__8N(12Q
Mig. ——— Model Serial No. , ,
Cal. Date 9-Jan-04 Cal Due Date _ . 9-Jan07 Cal.wlntervol —_1Yeor Meterface____ 202016
Check moark M applies to applicable lns‘lr and/or detector AW mig. spec Ve T71._°F RH______ 20 % AR 7078 mmHg
[ New Instrument Insh'ument Received QfWithin Toler. +-10% [J10-20% [ Out of Tol. D Requiing Repair (] Other-See comments :
& Mechanical k. B Meter Z_eroed " [0 Background Subfract ' [ input Sens. Linearity
A F/SResp.ck .M Resetck. ' (O window Operation . - Geotropism
[ Audiock. : 0 ‘A_Iarm Seﬁfng ck. i Batt. ck. (Min. Yolf) ____ 2.2 vDC - :
(O Cailibrated in accordance with LMI SOP 14.8rev 12/05/89. &’ Calibrated in accordance wﬂh LMI SOP 14.9 rev 02/07/97.
Instrument VoltSet _____ 650 . V- lnput Sens. __49____ mV Det. Oper Vat . mVv g;::ﬁ sRh&g = mv
[J HV Readout {2 points)  Ref./inst. / ' V Reffinst____ ‘/
COMMENTS:
GammaCaﬁbraﬁon wmwmbmmwuushmmmammmm - »
' "REFERENCE T INSTRUMENT REC D INSTRUMENT .
RANGE/MULTIPLIER - 'CAL. POINT "“AS FOUND READING" "METER READING* :
5000 4000 pR/hr 4000 ' 4O00 [
5000 1000 uR/hr 1000 10O
500 uR/hr= 430 400
500 100 uR/hr .- 1§V} OO I
250" = A0 aoo ;
250 100 pR/hr - BiTe! (o) ‘
50 480 com ~ 42 S0 ‘
50 182 cpm N | 10
25 200 cpm al 20
25 ' qs‘n cpm 3.8 S
sUncertainty Within m C.F. within £ 20% L . 50,25 Range(s) Callbrated Electronically
'REFERENCE. . . - INSTRUMENT INSTRUMENT * " " REFERENCE ~ ~ INSTRUMENT INSTRUMENT
_CAL PQ|N_T RECEIVED. : - METER READING®* | .~ CAL POINT. RECEIVED METER READING*
Digital - T . S Hog s
Readoui | Scale

tudivm Meusu'ements. Inc. oemﬂes ‘that the above instrument.has been callorated by standards fraceabis 10 the Nuﬂondl insfitute of Stamm:s and Technoloay ‘orfo me eoﬂbmﬂon factities of ©
other infemationa! Standards Organkzation members, or have baen derved from accepled vatues of m:hm! physled comiunts orhave been derlved by the ratio type of calbration technkjues.

State of Texas Cdibmﬂon I.lcense No. L0-1963

rhe catibration system conloimns fo the requirements of ANSI/NCSL 2540-1-1994 anct ANSI Nm-ma N

Reference Instruments and/or Sources:

cs-137.Gamma s/N [d1i62 Tl 61iz B msss . Ol sios- ['.'Jnooa D 879 Dessz Dessn [3720 Dm Ches EI Neufron Am-241 Be S/N T304
O Aphas/N — 0O Betas/N, [] other
[’ m 500 $/N 189491 [0 Oscilioscope SIN - [ Multimeter SIN__ 82250292
Caiibrated By: wms _bote Q. Jan:O
Reviewed By: ___{ Q\ ﬂ.‘u\&- g J’LNO(:
This cerfificate shall not be reproduced except n M. Without the wiftten approval of Ludium Medsurements, inc.. ACWst. |} passed Dielectrc {H-Pot) and Continuity Test
FORMC22A 11/26/2003 : _ Only L] Folled:




Desgner ond Morutocter LUDLUM MEASUREMENTS, INC.

Sclenhﬁcandhdusmal s e L A e . POSTOFFICEBOX 810 - PH.325-235-5494 = = .
instruments - . CERTIFICATE OF CALIBRATION 501 OAKSTREET FAXNO. 325-235:4672
S SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER  CABRERA SERVICES o U L ~ ORDER NO. 241292/294629
Mig. L rements, Inc. ___ Model - 2241 - SeralNo.___ L6258,
Mfg. I rements. Inc. Model! - __43.93 Senal No.__ /% /[ 43?2/
Cal. Date _ 26-Aug05 - CalDueDate___ -~ 26-Aug06 - CaL lntervcl L Year Meterfcce 202:848 R
Checkmark /] applies to applicable instr. and/or défector IAW mfg. spec A _.____ZA_' RH_ 41 % Al §9§7 ‘mm Hg
O Newinstument- fnstrument Received - lmmm Toler. +-10% E] 10-20% [ out of Tol. E]Requking Repair DOther—See comments
W Mechanical ck: : [ Meter Zeroed 8 " [J eackground Subtract S O input Sens. Lmeanty ‘
0 F/sResp.ck g Reset ck. : - " 4 Window Operation 4 Geolropism
4 Audio ck. 0O Alam Seﬂmg,ck B vV 1 Baﬂ ck. (Min. Volt) ____2.2_VDC o
f B‘Calibroted in occordonce with LMI SOP 148 rev 12/05/89. O Coﬁbra’red in accordance with tMI SOP l4 9 rev 02/07/97
.my
Instrument Volt Set____$_2_5____V Input Sens. Q_Qmm_ntmv Det.Oper.___825 -V otggmmg_m_mv Dial Raﬁo : =
BZHV Readout (2points)  Refinst__ 00/ GO[ v Retnst____1500 1_[SO v

COMMENTS:
ALPHA SENS:120mv

BETA SENS:3.5mv

BETA WIN:30mv

HV SET WITH DETECTOR NOT CONNECTED

OL SET TO SIMULATE LEAX

FIRMWARE:390096

CAL WITH A 5FT. CABLE

EFF FOR:TH-230 18%, TC-99 22%, Ni-63 0 19% Sr90y90 28%
4 Pi Bfficiencies (refer to plateaun sl}eet for details.

Gamma Cafibrafion: GMdelecbtsposﬁmedperpmdcularbmexeeptﬁM%ShWhm I\etmtofprobe!acessmm )

REFERENCE ) INSTRUMENT REC'D INSTRUMENT .
RANGE/MULTIPLER CAI. POINT "AS FO%EADING" METER READING*
X1000 : 800kepm” . : . /N
X1000 : ‘ 200kecpm - - 200 }
X100 8okcpm'_ X6 - X0
X100 20kcpm 20d : gﬂ
X10_ 8kepm - 40) : 50
X10 : 2kcpm /23 209
X1 800cpm o) B S
. A I - 200cpm 20 ' ‘ 200
“Uncerainty within £ 10 CF.within£202 ~ . . . . ALL Range(s) Calibrated Electronically ...
REFERENCE NSTRUMENT th'rR‘UMEm ' REFERENCE INSTRUMENT INSTRUMENT
“.CAL; ROINT* RECEIVED - METER READING* | CAL. POINT RECEIVED METER READING*

Dlglial Log
Readout ___800kcpm - Jot?7 “|scale  _

yoa

hc.oemﬂesmatmedaovehﬂmmenthosbeedcmwofedbyﬂondadskuceub!etoﬁ\eNoﬂondhstﬂufeo(Stondcrdsmdtechnobqy or to the catbrafion facllifiesof -

Ludium Measurements,
other Intemational Standards Organization members, or have been dedved from accepted volues of m!udphvﬂcd constants or have been derdved by the ratio type of calibration f

The colibration system conforms to the requirements of ANSUNCSL 1540-]1 1994 ond ANSI N323-1978 : State of l’exas Cadlibraticn Llcense No. LO-1963 - ...

Reference Instruments and/or Sources:

Cs-137 Gomma SN [J162- a2 [ mses DSIOS Clnioce (Jiere Clesse Dlesst Clz2o' Tl Dma ‘ DNeutronAni-zuses/NT-am” '

k4 Alpha S/N_TH-230#5030-02 5730dpm _ (4 Beta S/N __19_22.#_5259_5&@}&]_6__ O other _- S o

(& m500S/N ] Oscilloscope SN Q’ MultimeterS/N__ 70602439

Calibrated By: - ‘ ACKsan - : Date - 26%405 S
(onlr VU .

RewewedBy / SR L : - : Dafe_w

mscemﬂco'eshaﬂnoiberepmducedexcepf n A, without thewmfen opprovdofludlunMeas'xemem.hc ) ACKet. | -] Passed Dielectiic (Hi-Pot) and Continuity Test

FORMC22A 11/26/2003 . . ) Only E falled: )

| auminn]

[ -




LUDLUM MEASUREMENTS, INC.
POST OFFICEBOX 810  PH. 325-235-5494 -

501 OAK STREET

FAX NO. 325—235—4672

SWEETWATER, TEXAS 79556, US.A.

?. _ Designer and Manufachurer
: R . of
R : Scientific ond Industral
: : - instruments -
Detector 43-93 Serial No. _

Customer CABRERA SERVICES

Cbunter

AR sl

22241

{@Z‘/zjo

%Bench Test Data For Detector

Alpho input Sensitivity -

Order #.

241292/294629

[0

mv

35'

‘Serial No. Beta Input Sensitivity myv
Count Time __tMinute - Beta Window
Other __ Distance Source to Detector JA‘JM/
Isotope C‘W - Isotope S}' 4() g Isotope [412'63

High Background - Stze % Size SizeMg’Qm
V°’"°93 Apha _  Bela Alpha Beta Alpha Beta Apha - Beta
B0 o [P0 |2 8053 | o g% | o | 269
Qs O wm3z | 3/ ‘i | 2z J9p0b| Y | 789
90 | 125 | 0l i2wze| 7 izo/42| 2 /506
3k [ 1283 | 9 ize350 | 20 70589 | & i 3439

|'_'| Gas Proportional detector count rate dec;reased < -10% after 15 hour siatxc test usmg 39" cable.
3 Gas proporﬂoncl detecfor counf rcnfe decreased s 10% affer S hour sfcmc test uslng 39" cable und alphc:/beta counte(

Signature

FORM C4B  04/09/2003

e Serving The Nuclear Industry Since 1962 o

»' Dc;te . 26‘@6?-05/




- SR LUDLUM MEASUREMENTS, INC.
Deﬂgﬂef and Manufacturer POST OFRCE BOX 810. PH, 325-235-5494

Sclenfific and industiial 501 OAKSTREET -~ FAXNO. 325—235-4672

nshuments : . SWEETWATER, TEXAS 79556, US.A."

.Bench Test Data For Defector

Detector 4393 §eﬁal No. f ﬂ f / 4373/ 5 o ' Order #. 24]292/294629 —
Customer CABRERA SERVICES -~ Alpha input Sehsifi?ify 12’0 mv..
Counter ——M—- Seriat No / é Z¢2£ S Beta input Sensitivity , ,.5"5 ‘ mv.
Count Time __IMinute ' ; ' o Beta Window 39 _ , \va
Other " = SRR ___Distance Source fo Detector __ @74:%,

|sotope ttb;Z@ lsotope __ lsotope _____ . -

High o Bcckgroun‘vd‘ - Slze _ﬂwfﬂ“ Size i Size ‘
Vollage apha _Bola _ Apha _Beta " Apha  Beta Alpha _ Beta
JO._ | p 0 | /vs | K '

925 |eo e (o | 228
B0 | 1 zsS | w0 | i

T

e’ || 3 293 /067 L oy

[0 Gas Proportional detector count rate deqeased < 10% after 15 hour static test using 39" cable.. :
0 Gas propomonal detector count rate decreased ‘< 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature '

FoRMCE o4 ¢ Serving The Nuclear Industry Since 1962 o

oot ou Qe

r—
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Hg

g Desgrerand Marutacturer LUDLUM MEASUREMENTS, INC.

) POST OFFICEBOX 810  PH, 325-235-5494 . .
: Sdeﬂ:l:;rszimusﬁd CERT’F ICATE OF CAUBRAT’ON 5010 AKj STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER CABRERA SERVICES .- . ‘ . L ORDER NO. 24445/296283
Mfg. I e ments, Inc. Modet 2929 Serial No. 200051 {
Mfg. Iy Model 43101 serial No.__fA0 2/ 5948
Cal. Date __25-0ct05 Cal Due Date 25-Oct-06 Cal. Interval____1 Year _ Meterface 202-014
Check mark Mappﬂes 1o applicable Instr. and/or detector IAW mfg. spec. T 70 _°F RH 28 % Al 7018 mmH
[0 New Instument  Instrument Received MIthln Toler, +10% []10-20% [JOutofTol. [JRequiringRepalr [] Other-See commen
ml Mechanical ck. ET Window Operation »
Audio ck. : v -
\Zf eter Zeroed AlphasSensitivity _175  mV  Beta Sensttivity 4 mY BefaWindow _50 mVv
(Zé:ﬁbrcted in accordance with LMI SOP 14.8 rev 12/05/89. {7} Calibrated In accordance with LMt SOP 14.9 rev 02/07/97.
Instrument Volt Set 675 Ve L& t7 7 ~__ on High Voltage dial. High Voltage set with detector connected.
I¥f KV Readout (2 points)  Ref./inst. 500 8502 V Ref./inst. 2000 ;20 v
COMMENTS:
EFF's FOR ;
TH-230 40% 4pi. #5020
Ni-63 6% 4Pi. #4017
TC-99 41% 4pPi. #5279
Sr90y90 40% 421 . #4016
For 4Pi Efficiences refere to the platue -sheet
Gamma Calibration: GMdetedarsposmmed parpendicular t0 source except for M 44-9 in which the front of probe faces source. -
3 _ REFERENCE CAL POINT 8NSTRUMENT RECEIVED INSTRUMENT METER READING*
AIpha Chcnnel : , ‘
Digital Readout wokepm . __YOlzz o Holzzg
40K cpm _ Yo : Y00> )
4K cpm - Hoo / Lo )
400 cpm - Yo ) ' “o
40 cpm - ‘/ 1 ) 4 /
REFERENCE CAL POINT j INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel
Digital Readout 400K cpm s Jo0o, - - Y020 o
. : " ‘ 1
40Kepm ~ 0 ___- ‘400‘/3 e Yoo ( '
D T TR
400cpm . ' ) <Y ( i
: ; —
40 cpm , ‘ ‘9 : Y K
sUncerdinly within£ 10% CF.witin£20% L : " /
Ludium Measurements, hc.oemlesihaihabovehsﬁumenﬂusbeencuabmhdbyﬂundads tmbmmmmmedsmmwrem%atommmmmwo
other infemational Standards Organization members, or have been derived from dccepted valves ofmmdphysbalemmmxorhavebeendedvedbymem type of callbration technique
The catbration system contorms 10 the requirements of ANSIZNCSL 2540-1-1994 and ANS! N323-1978. - = State of Texas Coflioration License No. LO-19

. Reference Instruments and/or Sources:

Cs137 GammasN ez Oenz Omses Osios Onoos Orers Oess2 Oesst Cz20 [d7s¢ Tlisre D Neutron Am-241 Be SN T3

& Aiphas/N TH-239#5020 ™ Betas/N TC-99#5279 SI90Y90#4016 ] Other NI-63#4017

™ m500S/N \5468% \ Osclioscope S/N_ Of MuttimeterS/N______ 70602489
Calibrated By: ___¢ M oate - f‘OC'IfOb”

Reviewed By: __(/:&M" - ) bdté = 7 ¢705'

This certificate shall not be reproduced except in full, without the wrttten approval of Ludium Medsurements, inc. AC Inst. j Pdssed Dielectic (H-Pof) and Confinwty Tes
FORM C25 11/26/2003 o 00 [ reted:




R LUDLUM MEASUREMENTS, INC. -
DeslgnermdMamfocmrer »

- POSTOFFICEBOX 810  PH,325-235-5494""
. sclentific andindusiidl . 501 OAK STREET FAXNO. 325-235-46
troments SWEETWATER, TEXAS 79556, US.A.

Bench Testata For l)_eiéctor

24445/296283

FORMCAB 04/09/2003

Detector _43-10-1 Serial No. F (2( 5 7"/8 _ Order #.

Custorner CABRERA SERVICES " Apha lnput Sengitivity /75 v

Counter 2929 seralNo.__ Q0005 { Beta Input Sensitivity o/ mv

Count Time _ 1Minute _ } \BetaWi‘ndow_ _ 50 mv.

Other . . Distance Source o Defector 7‘7\"‘7{

Isolope ]:H’_Z_D_Q_ tsotope _ & 77 —TZ.'% (sofope'S'ﬂ x50

High Background Size S5730par Slzea_&?%e_ﬂ | -She_bé_g‘[g@m
Voltage Alpha Beta Apha geta Alpha Beta Apha Beta
oy | ) | 3) | 180 s | 10 (4me | | 2450
450 o 157 w149 | /5 twee| § 75576
(475 © | 52 17270 | 50 | 19 (940 S 12931/
200 | o 70 0% LJofs | M 1446 | 26 122560

D Gas Propo:ﬂono! delector count rate decredsed < 10% after 15 hour stafic test using 39" coble.”

lj Gas’ proporhonal detector count rafe decreosed < IO% aﬂer 5 hour stafic fest using 39" cuble and olpha/beta coumef f : SR

Signotﬁre ; \ LLCu - B_Q!ém‘\ | “ Dcfe AS_’OCJ“'OS—

4

o Serving The Nuclear Indusiry Since 1962 e

-




LUDLUM MEASUREMENTS, INC.

i . Designer and Manufacturer POST OFFICEBOX 810  PH. 325-235-5494
L— Sentic o industial 501 OAK STREET FAX NO. 325-235-46
tastruments SWEETWATER, TEXAS 7?556, US.A.
e ‘ ,
Bench Test Data For Detector

™ ' ‘

Defector ___43-10-1 serialNo._ PR 2USIYY Order #. ___24445/296283
- Customer CABRERA SERVICES . Alpha Input Sensitivity / 75’ mv

Counter 2929 Serial No. 7,00051 Beta Input Sensitivity 9 mv
H Count Time __Minute ' Beta Window 50 mv

Other Distance Source fo Detector _ ;/)Vﬂ S/
-
Isotope '6’3 Isotope Isotope
High Background - Size 24039 Size ~ Size
- Voltage “- Alpha Beta - ‘Apha - : Beta Alpha Beta Apha Bela
bes | (& L 317 o | g%
- D | o0 167 | o {10833 |
Wws | 018y | o ilBw
- 200 [ ]e {2530
-
-
-
a |
; [ Gas Proportionol detector countrate decreased < 10% after 15 hour static test using 39" coblg. '

U {3 Gas proportional detector count rate decreased < 10% after 5 hour stafic test using 39" cable and alpha/beta counter.
- ’ . - ° .

Signature _ < T AKstn Date m 05
. )

e Jerving The Nuclear Industry Since 1962 e o




Calibration Certificate

- ID Number: 10252005-1025-8,414

A Division of RSCS, Inc.
Contact: Eric Barbour : ‘ o ‘]ﬁstrumeﬁt ' o Séﬂal Number
Customer: Cabrera Services, Inc. - Ludium Model 2221 . 196087
473 Silver Lane . - \
East Hartford, CT 06118- < oo Probe Model - ' Seriat Number

Alpha Spectra Inc G5 051200A

SR | Precision Check . -

ﬂ . Test 1 . © Test2 . . Test3 - ' Mean - - i - “Results 0

40.00 kepm 40.00 kepm 40.00 kcpm .- 40,00 kepm . | Satisfactory ||
Accuracy Chéck .

Taraet Value ' _As Found - As Left

400 Kepm - - - 399.8 Kepm #1- 3998 Kepm #
100 Kcpm - 89.5 Kepm # 99.5 Kepm 2
40 Kepm ~ ' | 40 Kepm #) 40 Kcpm "
10 Kepm | i - 996 Kepm . . # 9.96 Kcpm &
4 Kcepm 4.0 Kcpm # 4.0 Kcpm 4
1 Kepm S 1.06 . Kepm # 1.06 Kecpm #

400 cpm : 400 cpm # 400 "cpm #
100 cpm 102 cpm sl 102 cpm #

Probe Model & SN Efficiency Nust 80urce ID

G5 051200A Co-57 0.4338 CD Co-57 (5586) On Contact

G5 051200A . 1129 0.3532 CID

Outer Physical Check ‘#1 *‘Mechanical Zero
Internal Check 1 TapTest
Geotropisr Check # Dessicant Check

Comments:’ # Indicates scale calibrated with pulser Mode! 500 SN: 134720 -~ - "

129 (NES-1865) - OnContact .

‘Electronics Checks
High Voltage

" Calibrated by:
QA Review:

This calibration was performed using a NIST Traceable radiation source, in conformance fo the following standards:. ANSINQ3A(1997). NCRP 142 (1991). RSCS New Hampshire
Radioactive Material License Number: 381R. RSCS calibration services are performed In accordance with the RSCS Radiation Protaction Program and SOP 2.4.21, Calibrationof
mmmummmnmswen.mwmmﬁmeemﬁatemmotbeteprodwedmemhﬁilvﬁmﬁnmsswﬂﬂenwmmofﬂscs Inc.

Date: -10/25/2005 Expires: 10/25/2006

Radiation Safety & Control Services, Inc. : ‘ Page 1 of 1

91 Portsmouth Avenu . Stratham, NH 03885 .
1-800-525-8339 . (603) 778-2871 . Fax (603) 778-6879 « www. radsafety com

r— r— r—

8



H___m

Deﬁgneraryd Mmufacfwyer LUDLUM MEASUREMENTS, INC.
: of ‘ POST OFFICEBOX 810  PH. 325-235-5494

i : . SWEETWATER, TEXAS 79556, US.A,
CUSTOMER 'CABRERA SERVICES " ‘ i _ ORDER NO. . 236989/292374
Mig. udium re . Model _ 2221 seriaiNo._1 1 6447
Mfg. lum Measurement Model ___ 44:110 . sedatNo._ PR (19074
Cal. Date 7-Jun-05 Cal Due Date 7-Jun-06 ‘CGI. interval 1 Year _ Metetface, 202-159

Check mark [¥f applies fo applicable insir. and/or detector IAW mig. spec. ~ T.___-_72. °F RH 46 % A 7028 mmH
[J New instrument  Instument Recelved Mwnhin Toler. +-10% [ |0-20% [J Out of Tol. []Requiring Repalr ] Other-See comments
4 Mechanicat ck. B4 Meter Zeroed [0 sackground Subkact - - - tnput Sens. Linearity
A FISResp. ck : A Resetck. 4 Window Operation ¢ . - - &4 Geotropism
b4, Audiock, - - © [ Acm Setting ck. R4 Batt. ck. (Min. Volt} ____4.4 VvDC

Cal!brated in accordonce with LMI SOF 14.8 rev 12/05/89. [ Cadlibrated in accordance with LM} SOI;}:-:? re\‘/j 02/07/97.
. shol
instrument Vot Set _| LSO v inputsens. 5 mv Det.oper | 65O vat__ B mv Doraio 100 =5 wl
& HV Readout (2 points) ~ Reffinst.____ 500 IS0 i v Ref./inst. 2000 ;. 2002 v
COMMENTS:
Firmware: 261027
Cal'd with window in OUT position.
Gamma Calibration: GMdebcbrsposiﬁonedpetpmduﬂarhmmpmrMMhwmchmeﬁ'ontofptobefacessoume. . e : L
REEERENCE ' INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPUER CAL. POINT. “AS FOUND READING"  METER READING*
x1k » pm Hoo __"oo0
x1k_ ___100kcpm " 100 )
X100 40kcpm 4oo . 100
x100 10kcpm 00 (oD
x10°. . dkcpm . . 00 - 400
x10 . 1kcpm : 00 00
x1 “400cpm - ¢ 0o 1) 4)
x]_ 100cpm (X7) A 00
*Unceriainty within £ 10% C.F.within £ 20% : ‘ L : ALl Range(s) Calibrated Electronlcally
REFERENCE INSTRUMENT - INSTRUMENT ‘REFERENCE INSTRUMENT ‘ ¢ INSTRUMENT
CAL. POINT T RECEIVED . ° METERREADING*] = "CAL.POINT = ' RECEIVED - METER READING
Digital s Lo < o : .
Redcout _—d00kcpm 40067 (0) - dpog1Co) |5 __sookcpm Sook SeokK

—AQkepm _HooC 4008 1 . __Skeom  _Seok . _tok

—_4kcpm - _ 40 . <] i — Skepm K sk

——400cpm - .40 f .40 1 . s00cpm  _§00 590

____40cpm_ ¥ 4 9 ____S0cpm. £0 s0

Ludium Measurements, inc. cexlifies that the above Instrument has been callbrated by standards traceable fo the National Institute of Standards and Technology, of 1o the collbration fackties o
other intemationat Standards Organtzation members, of have been dertved kmacceptedvduesofmtudphydodcmstonkahavebeend«Nedbyhomiwtypededbmﬂmhdﬂq
The calbration system conforms fo the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 - ‘ State of Texas Calloration License No., LO-19

Reference Instruments and/or Sources: e e
Cs-137 Gamma s [Jis2 Clsnz COmsss O sios Dnooa Owre Dsssz DESSI Elm CI734 Dmc {J Neutron Am-241 Be S/NT3 *

O3 AlphaS/N - IZ Bela$/N H-3 SN LC304 __ [O other
G mS0OS/N____ 132899 D Osclitoscope SIN____ ' [ Multimeter SN 82080087

Calibrated By: Jas L BOS 'l‘o ‘ v Date 130.\'\ 05
Reviewed By: (ML: f Date '7‘ jkﬂvfr'(

This certificate shall not be reproduced except In full without the wifften approvd of Ludium Mecswements.inc. | AC inst. L_| Passed Dielectric {Hi-Pot} and Conlinuity Test

ke -




: DeagnefmdMandodwer
L of :

Scienfffic and indushial -

LUDLUM MEASUREMENTS, INC.
* POST OFFICEBOX 810 PH. 325-235-5494.

501 OAK STREET “FAX NO. 325-235-46

SWEETWATER, TEXAS 79556, US.A.

instruments

, Bénch Test bafa For Detector

Detector ___ 44110 seraiNo._PRITEOTY

Customer CABRERA SERVICES

Counter _1.22_1__ Serial No. ‘ 1 (:q4’7

Count Time _ \ ﬂ'\l"\u‘\“e

Ordler #. __236989/292374

Counter Input Sensitivity 5 mv

_ Distance Source to Detector Swr -pcuz_e )

OtherL '

Vollage  Background Size _2319_4_99\ Size

ngh L lsotope H"S |sdope o

‘Isotope ______~ " Isotope
Size Size -

1600 | 217 l'L‘H

— (650 [ 3706 | \H7%

1700 | 454 WOZ

,,‘Signature. ES ‘\ %05*0*\

FORM CaA 04/09/2003 -

" .oaié"ljkuOY

" e Serving The Nuclear Industy Since 1962

(
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"Calibrated by. : ART REUST . . 'Reviewed by:

__ Calibratien "bTechnician: - -

EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

S.0.% 3863
2 ) ‘ - P.O. % 02-055
Description of Standard: : .
Model No.__. _ DNS-12 Serial No.___3975-02  TIsotope__Tc-39
Electroplated on‘po_]_.;_tshed S$s . disc, 079 ‘ . mm thick.
Total diameter of . 4. 77 ' ‘ cn and an active diameter of ' 4.45 -CIR,

The radioactive materi.al is permanently flxed to the disc by heat treatment without any
covering over the active surface. )

~

Measurement Method :

The 2pi beta enu.ssion rate was measured using an internal gas ‘flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere above the active surface was

-verified by counting above, below, and at the operative voltage. The calibration is

traceable to NIST by reference to an NIST calibrated beta source S/N___ 2148/90- -

. Measurenment R.esult:

- _ The observed beta count rate from the surface of the disc per minute (cpm) on  the

calxbration date was:

11,000+ s

The total disintegration rate (dpm) assuming 25 % backscatter of beta particles from
the surface of the disc, was: - ) '

17,7000+ _ - 306 ... . (____0.001% uei)

.~

The uncertainty of the. meaaurement is 4 %, vwhich is the sum of random counting error
at the 99% confidence level, and -the estimated upper limit of . systematic error ‘in this
measurement. :

@A ‘Rep’ieéentat%MM

Calibration Date:_ .  4-25-2002 - o Reviewed Date: A 2D

Analytical Services

7021 Pan American Freeway NE
Albuguerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




w

SERVICES

CERTIFICATE OF CALIBRATION

)

Electroplated Alpha Standard R
e e | . S.0.% ___ 3863

: 0.4_02-055 L
Descr;ption of standard _ )
Model No.  DNS-11 Serial No. 3973-02 . Isotope Th-230 B
Electroplatecl on polished SS disc, ‘0. 79 . . mm thick. | "
Total diameter of 4.77 ’ .cm ‘and an active diameter of  4.45 cm.

r

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface. . R

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proportional
chamber. . Absolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage.
The calibration is traceable to NIST: by reference to an NIST calibrated alpha -source -
S/R 2393/91 . . _ - :

Measutement Result:

The observed alpha particles emitted from the surface of the disc per minute’ (cpm) on -
the callbration date was:

8,860 . & 265

The total dlsintegration rate (dpm) assuming 1.5% backscatter of alpha partlcles from
the surface of the disc, was: .

17,500 e s23. _0.00786 - uci)

The uncertainty of the measurement is 3 ' %, which is the sum of random counting e
error at the 99% conf:.dence level, and the’estimated upper limit of systematic error in
this measurement.

Calibrated by:_ ART REUST _

Calibration Techniciap: . " Q.A. Representat f 1A, ', 14 L

Calibration Date: o 4-29-2002 . . "Reviewed Date: - , {/-d?-ﬂl - B

" Analytical Services
7021 Pan American Freeway NE

(505) 345-3461 Fax (505) 761-541¢
Toll Free (866) RAD-LABS (723-5227)

|
Albugquerque, New-Mexico 87109-4238 L
www.eberlineservices.com L




" Reviewed By: Jay R, Dodééndo S=

S @ RSA Lahoratories, Inc.
CERTIFICATE 21 Pendleton Drive, P.O. Box 61

- " Hebron, Co 06248
811; gﬁ‘L?;FATION | | (86030328-0;;?‘;0:; (860) 228-4402

Customer and Contact Cabrera Servmes, Inc., Attn Larry Pawlus (860) 289-1885
Customer Address: 809 Main Street, East Hartford, CT 06108

Tnst. Mfr. F&J Specialty Products ' Inst. Model LV-1 Inst. s/n 002773
Reference Inst. F&J Venturi D-812 : - , Inst. s/n 2541
Cal. Date 01 April 2005 o Duc Date 01 April 2006 ~~ Cal. Interval 1 year
Barometric Press: Actual 29,92 in. I-Ig o ; : Corrected to: 29.59 in. Hg
Temperature: Actual 65°F ' : : ‘Corrected to: 63.8°F
_ Filters Used: ®Particulate UCharcoallsxlver zeollte aOther: ‘ ; ‘
Measurement Air Sa‘mpler Flow Rate ' Ref, Inst. l"low Rate . Percent
- {LPM) ; @“rM) . . Deviation
1 96 | 201 . 170
2 933 - | oz | a8
3 917 | |  o.m | s |
4 '59.00 o sez 0.04
5 9866 | . 7603 - | Y
p , — - ——

~

v’ j;"éi‘Average perc’enffr de#iatiion ﬁérdss the i}ange # -0.57 :

:f :

- This i 1s to cemfy that RSA I.aboratones, Inc of Hebron, Connectlcut, has on tlns date certxﬁed ﬂns air sampler to be within

the accuracy specxﬁed above. The Reference Flow Device bears Ixtters of Cemﬁcatlon traceable to the National Institute of
Sclenee md Technology RSA Laboratones, Inc. ID# 9649. ' . L -

Calibrated by: Kurt D. Newion _Date: 01 April 2005

Date: 01 April 2005

. Pagelof2




CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Facility: RSA Laboi_‘atories, Inc. Customer: Cabrera Services, Inc, .

Air Sampler Model B&JLV-1 & | | Air Sampler Serial No, 002773
Calibrator Model F&J Venturi D-812 ° Calibrator Serial No. 2541 -

: AIR SAMPLER . I  cALIBRATOR
Measurement Intet ; Intet Gsuge "~ Indicated Temp/Press’ Corrected . Indicated Temp/Press Corrected™ |7
Temp. ; Press’ ~ :Press Flow Correction Flow . Flow Correction Flow
CF) . (In-Hg) < (In~Hg) | (LPNY § Fecter - | Py - |l - rm) Factor (LPM)

-
»

63.8 s | 1 20 ooms | wer | 20 1.000 - 20.01

38 | 25 | 1 o 0.983 39.33 39 1.000 39.01
3.8 s L X o083 .| caoar B a0 | 1000 48.02

e38 | s | 4 &0 o098 | seo0 f| s 1.000 57.02

B - . H N . R ’ _“
v-63.8 29.59: o1 1 80 - 0.983 ‘78,66 a - 76 1.000 76.03

e

0 [ I~ O v I I N

.. o T (olet Press - Gougs Press) o . . Corrected Flow = Sampler Flow _ .~
Air Sampler Temp/Press Corr Factor = % Deviation = . 100
e om TR \]mmemp (P « 460 29 Hg _¢ evton Comocted Flow -

Calibrator Temp/Press Corr Pactor ‘lh_letm CH + 40°R x 299 in Hg S - -Corrected Flow = (mdimed Flow) x (TempIPres Corr Pactor) .

Calibrated by: Kurt D, Newton - " Date: 01 April 2065

e, R ..-A~
Reviewed by: Jay R, Dockendorff i_ 444

Date:. 01 April 2005




LT Pt @ RSA Laboratories, Inc.
CERTIFICATE I 21 Pendleton Drive, P.O. Box 61
. L ) Hebron, Connecticut 06248
81FR &PL?;}‘ATION - ' (860) 228-0721 Fax (860) 228-4402

Customer and Contact: Cabrera Servioes, Inc., Attn: Larry Pawlus {860) 289-1885
Customer Address: 809 an Street, East Hartford, CT 06108

Inst. Mfr. F&J Specialty Products . Inst. Model LV-1 * Inst. s/n 002591
Reference Inst. F&J ‘Venturi D-812 . o - Inst. s/n 2541
Cal. Date 01 April 2oos - 7  DueDate 01 April 2006 - Cal. Interval 1 year
Barometric Press: Actual 29.92 in. Hg | 4 S - | Corrected to: 29.59 in. Hg
Temperature: Actual 65°F . ) » : ‘ ; Corrected to: 64.1°F
Filters Used: mParticulate OCharcoal/silver zeolite QOther: - '
Measurement 1 air Sampler Flow Rate j Ref. Inst. Flow Rate = |  Percent
: {LPM) 1 -(LllM) 1 Deviation
R 1066 2000 1.70
2 33 | 00 | s
3 4905 4800 239
4 5898 - N §700 - 347
s 78.64 %0 - | a4
- - - — -
7
8
9. o
10 o &
12 | J’

' sf;,":‘*Average peréent'deViatibn ﬁcro§s the range = 169 -

This is to certxfy that RSA hboratones, Inc. of Hebron, Connectlcut, has on tlns date certlﬁed ﬁns air. sampler to be within
the accuracy specified above. The Reference Flow Device bears Letters of Certxﬁcatxon traceablc to the Nauonal Institute of
Scxenee and Technology RSA Laboratories, Inc. ID# 9648 : : S

Calibrated _bjn Kurt D. Newton _ Date: 01 April 2005

" Reviewed by: Jay R. Dockendorff, _ Date: 01 April 2005

“Pagel of 2




CERTIFICATE OF CALIBRATION
(AIR SAMPLER) |

Facility: RSA l;abiimtorim, Inc, Customer: Cabrera Services, Inc.

Air Sampler Model F&J LV-1 : - Air Sampler Serial No. 002591

Calibrator Model F&J Venturi D-812 - ' S Calibrator Serial No. 2541
_ ‘ AR SHPLER | __cALIBRATOR
Measurement ‘Intet “ Intet Gauge Indicated | Temp/Press |  Corrected Indicated Temp/Press Corrected
Temp. . Press " Press Flow . Correction | - Flow - Flow Correction Flow
P . CIn-Ng) tIn-ng) oaemy | eactor . |y |l 0 ey Factor ) .
1 4.1 $29.59 L4 20 | . oem - | 19.66 l - 20 1.000 20.00
2 6k.1 29.59 1 40 | oem | 3om 39 1.000 39.00
3 - 6hat . 29.59 1 5o .|  oem | " as.s 4y 1.000 48.00
4 64.1 29.59 1 0 | . o.om 58.98 |L 57 1.000 | 57.00
5 64.1 29.59 1 . B0 0.923 . 78.64 76 1.000 76.00
6 ‘ ‘ ‘ '
7
8
9
10
1
12 . _ : L ; Lo - ,
: o o[ ser “Qnlet Press - Gange Pres) . o e Corrected Flow - Sampler Flow
Air Sampler Temp/Press Corr Factor = _ % Deviation = 100 -
apler Tempitioss om Tacor 7 \lhﬂettemp(‘“ﬂ)'+460'Rx 2992 in. Hg SR "= Corrected Flow * 7,
. o ~_Inlet Press e SR o i L
Calibrator T Corr Factor = — Corrected Flow = cated Flow) x Corr Pactor) -
rator Temp/Press .rr actor "lmlettemp('P) +\460‘Rx'29.92i1_!.Hg s ¥ (Indi ) (Tempm ; \ )
Calibrated by: Kurt D. Newton Date: 01 April 2005
Reviewed by: Jay R. Dockendorft Date: 01 April 2005
| " . | T Page2of2




(=

Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

oof . - ]
Scerniic ond incuetial CERTIFICATE OF CALIBRATION o DO 810 ’;:,f,ig”;g“;’;wé :
‘ ‘ SWEETWATER, TEXAS 79556, U.S.A. .
CUSTOMER _ CABRERA SERVICES » : . . ORDER NO. 224610
Mfg. Measurements, inc. Model 2929 Serial No.__ 2 80051
Mig. eq Model 43101 SerialNo._/R 2/s2%¥.
Cal. Date 19-Oct-04 Cdl Due Date 19-0Oct-05 Cal. Interval 1 Year Meterface 202:014
Check mark Mappl!% to applicable Inskr, and/or detector AW mig. spec.  T.____ 72 °F RH______ 36 % Alt 699.8 mm Hg
] New instrument  instument Recelved [[] Within Toler. +-10% []10-20% []OutofTol. ~ [] Requiing Repolr [ Other-See comments
#{ Mechanical ck. # Window Operation
Audlo ck. ) - R oo
¥ Meter Zeroed v AphaSensitivity __176___ mV BetaSenstivily ___ 4 mV BetaWindow _§0 mV
{4 Calibrated in accordance with LMI SOP 14.8 ré\/ 12/05/89. [J Calibrated In accordance with LMI SOP 14.9 rev 02/07/97.
Instument Volt Set 625 Ve _2.55 on High Voltage dial. High Voltage sot with detector connected.
M HV Readout (2 points)  Ref./inst. 500 / oo V Ref./Inst. 2000 / 220 v
COMMENTS:

Qamma Cafibration; GM detectors positioned perpendicutar to source except for M 44-9 in which the front of probs faces sourcs.

REFERENCE CAL POINT INSTRUMENT RECEIVED 7 ) INSTRUMENT METER READING*
Alpha Channel ' » ‘
Digital Readout - 400K com . 29937 (=)
40K cpm _ : 2979 b)
— _4Kcpm Yoo {2
400 cpm 40 &
40 com | ‘ , Y )
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel ,
Digital Readout 400K cpm - o v | R2GLI3 f)
. 4Kcpm . i : " + 4 AR /)
 acom o o : 4] /o)

*Uncertainty within£ 10% CF.within+20% -

tudium Measurerments. Inc. cemfesmﬂ\oubmmm:nenthosbeencdbrdedbydmdordsﬁcoedatefoheNatbndhmedstmdcrdsa\d Technology. or to the caltration faciities of
omermemondsrmdadsaga'lzcummbemammmdemedﬁomuooeptedvduesofnmwphydodoumorhavebeendeﬂvedbyitwnﬁotvpeofedibraﬂonbclﬂques
The caiibration systam conforms 16 thé roquirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. - State of Texas Callbration Ucense No. LO-1963

Referance Instrumenis and/or Sources:
Cs137 Gammasm [_1ne2 ez [Jmsss Dslos Omoos Owere [esse [essy ly2o (T34 Elmo [ Neutron Am-241 Be /N 7304

[ Alpha S/N [} BetaS/N : [ Other
 ms00S/N 38120 [J Osclioscope SMN. # Muttimeter S/N_ 78401030

Callbrated By: éﬁm“ dg& for Date y§-def-eyf
Reviewed By: m Qﬂ%a) i i Date I 4 ﬂ" {W

This certificate shll not be reproduced except In full, without fhe wittten cpproval of Ludum Mocsurements, Inc. Ag:’y“" [ PMUSW(HWOOWOOWWTSS*

FORM C25 11/26/2003 Faled:




M Designer and Manufochser
Sclentific u:é Industriat 501 OAK STREET

Inshuments

~ LUDLUM MEASUREMENTS, INC.
- POSTOFFICEBOX 810 PH. 3252355404 .
FAX NO. 325-235-4472.
SWEETWATER, TEXAS 79556, US.A.

‘ Bench Test Data For Detecfor

Detec’for __A'i-_l&l_____ Serial No. )ﬁ 25998 Order #. 224610
Customer_CABRERA SERVICES B Alpha Input Sensitivty 27§ mv
Counter 2920  SerialNo.___ 200051 Beta Input Sensitivity ¥ v
Count Time _IMinute - Beta Window 7 v
Other S : ‘ Distance Source to Detector ___ i?'a/u
Isotope Yy Isotope 7e 97 lsotope __ -1y
High Background Sze 3o 700 g Sze_22970 See 241449
Voltage Alpha Beta Aipha Beta Apha Beta Alpha Beta
57¢ o 39 N/43 a3 Jr ¥ (o 7f20 o (SYE3
éoo o s 192/ R4 4 /s 581 ( /758
“ 25 | O 7 ) yzzy) | éés 3 7Y35 o 27y78
_tw 0 | 63 s 1949 ¥ 7Sg0 | S Jogse
675 | o | % w2z | 3z | 9 Fyss ) 17377

E‘) Gas Ptoporﬂond defector count rate decreosed < 10% after 15 hour static test using 39" cable.

I'_'] Gas proporﬁono! detector count rate decrecsed < 10%after5 hour staﬂc test using 3 coble and dphalbe’rc: counfer

Signature M/e}.; e

FORMCAB 04/09/2003 - o ' '
e Serving The Nuclear Industry Since 1962 e

Date_sg.gcf-of




Counting Instrument:

Detector: Callbration Date:{:
Serial # “Serial #: 12 month calibration:
Detector Active Area or Area Covered by Smear (cm’): NRC 6 Mo Cal. Due Date?
. : , R . R ... |Contrat Chart} . Control Chart
.- .| Source Controi Chart| & Dally . | Control Chart] Controt Controf Chart
Efcency | Sourn | Source | AGEY OPW) | Source Creation Decarsd | o] 5o | Saume- | bip M| Crantho 1| SIS | a1
(fraction) | Nuclide | Number Date Tie 1) - , whom o cpm om. ¢
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 35)

~ ' Thal Background ang Souves Counts Tor Contiol Chart
. T inmalbkgcounts ] Initial source pius bkg counts
Al

068 .. RS X IRS - 86.99-.-
T28. NYETATR 469629,
RN 288:22. £316.21,
D60 24652 4763.28.
A0 NIENTR 513122,

49568
8708,

624717,
470232
[5120,68-

e . e R . e A .. - }:-B014.5.
T o . i ] . oo . 1.-5058.5
4862.5.
;4863
4873
-4873.5.] °
499961 °
.-4950.5 -
5101.5-

Paga tof 1



| Couming Instrument:

Serial

=

Detector r Active Area or Area Covered

Efficlency
(fraction)

Source
MNuclids

Source
Number

Original Soiros
Activity (DPM)

_Cailbration Date]
12 month calibration:
NRC 6 Mo Cal. Due Date?
Contral Chart
Required MpA | Control Chart | & Dally -
PM/A 2 & Daily Bkg Sourca-
|o 00cm Count Time Sample

Count Time

Control Chart |’

bkg Aversge
. /B cpm

Controf Chart
Source-bkg
Averags o/p

o MDA

B MDA

H.P.
Technician

Technician

Page 1of 1



'CABRERA ALPHA-BETA COUNTING INSTRUMENT (RevS)

tial BACKGTOUNG aNng SOUTce GOUNts 107 GONTro] Gham

=1 mtial DKg counts nitial Source pIus bkg coun
: ~Alpha
R BRI
10009,
0119,

8217,77-
4782321
b }:56130,68:

49085,
50145
SR UL . - v : 50585,
I ~ ' *4862.5..
Ll . . . i . oo i ] - 4883
R : 4878
4873.5..
~8099.5.]
"4550.5.
“5101.5.

Page 1 of 1
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‘ Counting Instrument:
Serial #: 202308
Detector Active Area or Area Covered

12 month calibration:
NRC 6 Mo Cal. Due Date?

Control Chart ‘ Control Chart
et | S ey | Ao |G | Sy |
Efficiency | Source |  Sourcs | Activity DPM) | Source Crastion Activiy | OPMA00em?)| e Time | Sample | wBoom | sigma, com | AYerR0R B | e com
(iraction) | Nuciide | - Number " Date Tl , ) A cpm '

«MDA | P MDA H.P. Technician
Technician

Paga 10of 1




CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)

Imital Backgrou
nia)

NG aNd Source Lounts 10

Lontrol

nitial source plus

Thait

Alpha

Alpha

cpm

Page 1of {



Initial Source Readings

Date

Result (cpm). -




lnltial»SourceEeadmgs.' .
Date - sResult (cme
9181200

ro



——

QC. Daily Source: :

Result{(c




QC Dally Source - ~

-Result (cpm)

nitial Source Readings -

"Result (cpm).... |
5200




| S

_

E. B &

QC Dally Source .

Initial Source Readings

Result {cpm)

600




QCDally Source . |..

Result iy.(emfhﬂ )

Initial Source Readings -

Date

Result (uremmr[‘ 1

r



BENCHMARK TEST DATA

QC Daily GPS (Meters)

Northing

Easting Offset

. PIF

1. Ensure that the selected template is in the proper project coordinate type (meters, feet, or survey feet)
2. Insert the "blue” highlighted data into the GPS workshest; "yellow” highlight and "PASS" and "FAIL" flags
should appear automatically; Contact PM should Benchmark data not appear as shown below

Initial GPS Readings (meter) -

- Eas'

tin




GPS QC Dally Worksheet

QC Dally GPS (meters)

AM/P
1w

Northing (meters)| Easting (meters)|

PIF .

. . T T o r rmeorr r oo

METERS (Rev3)

Initial GPS Readings (meters)

- Eastlng -

I ' |



Counting Instrument:
Serial #: 6387

Detector Active Area or Area Covered

12 month calibration:
NRC 6 Mo Cal. Due Date?

Originel Source| - o ey | Required oA o Clart
Efficlency | Source | Source | Activity (OPM) | Sourca Creation OPMM00eM)| aynt 11,2
(fraction) | Nuciide | Number : .

000:

ures Rats (oo |

Page 10f 1




CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)

© Al B URGREOUTe CountT Control Charn

Tnitial eure plugunfs
e

60704

62,01

4 .6216,9..

3680,14.|

; 1.5008:08.

B434E3 | C4i04:24
637080, "ATS0.8
1636178 453364
"5160.2. RITAR
618505 38871 -
-6176.3. 298108 .
521286, 79945
-6164.9. 38803,
6185.35. 208525
6391,75. "2932.35 |
76292.3" 476245,
~6203.4- [o3878:2
"6143.9" 3924.15.
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Building 7304 Vault : - ‘ _ May 11%, 2006
Final Status Survey Report ‘ ~

APPENDIX E

RESRAD V. 5.0 RUN FOR FT BELVOIR
 VAULT BLDG 7304

DAAA09-02-D-0024/019 CABRERA SERVICES, INC.
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ESRAD,

Version 6.3

T Limit = 30 days

ummary : Ft Belvoir Farmer 641m2 Ave
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o

2

ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 MORBIDITY :

| | Currenf“l ‘Base ‘ | Parameter
enu | Parameter | value | Case* | Name

+ i 1 t
-1 | Dose conversion factors for inbalation, mrem/pCi: | . | |
-1 | Aam-241 | 4.440E-01 | 4.420E-01 | DCF2( 1)
-1 | c-14 | 2.090E~06 | 2.090E-06 | DCF2( 2)
-1 | ¢cs-137+D | 3.190E-05 | 3.190E-05 | DCF2{ 3)
-1 | B-3 | 6.400E-08 | 6.400E-08 | DCF2( 4)
-1 | Np-237+D | 5.400E-01 | 5.400E-01 | DBCF2( 5)
-1 | Pm-147 | 3.920E-05 | 3.920E-05 | DCF2{ 6)
-1 | Ra-2284D | 5.078E-03 | 4.770E-03 | DCF2( 7)
-1 | sm-147 | 7.470E-02 | 7.470E-02 | DCF2( 8)
-1 | Th-228+D | 3.454E-01 |} 3.420E-01 | DCF2( 9)
-1 | Th-229+D | 2.169E400 | 2.150E+00 | DCF2( 10)
-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 11)
-1 | u-233 | 1.350E-01 | 1.350E-01 | DCF2( 12)

| | | i
-1 | Dose conversion factors for ingestion, mrem/pCi: | ‘ | . |
-1 | am-241 ' | 3.640E-03 | 3.640E-03 | DCF3( 1)
-1 ] c-14 | 2.090E-06 | 2.090E-06 | DCF3( 2)
-1 | €s-137+D ] 5.000E-05 | S.000E-05 | DCF3( 3)
-1 | B-3 | 6.400E-08 | 6.400E-08 | DCF3( 4)
-1 | Np-237+4D | 4.444E-03 | 4.440E-03 | DCF3( S}
-1 | Pm-147 | 1.050E-06 | 1.050E~06 | DCF3( 6)
-1 | Ra-2284D | 1.442E-03 | 1.440E-03 | DCF3( 7)
-1 | sm-147 | 1.850E-04 | 1.850E-04 | DCF3( 8)
-1 | Th-228+p | 8.086E-04 | 3.960E-04 | DCF3( 9)
-1 | Th-229+4D | 4.027E-03 | 3.530E-03 | DCF3( 10)
-1 | Th-232 | 2.730E-03 | 2.730E~03 | DCF3( 11)
-1 | vu-233 | 2.890E-04 | 2.890E-04 | DCF3({ 12)

| | | |
-34 | Food transfer factors: | { {
=34 | Am-241 , plant/soil concentration ratio, dimensionless { 1.000E-03 | 1.000E-03 | RTF( 1,1)
-34 | Am-241 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5S.000E-05 | S5.000E-05 | RTF( 1,2)
-34 | am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-06 | 2.000E-06 | RTF( 1,3)
-34 | | | |
-34 | c-14 , Plant/soil concentration ratio, dimensionless | 5.S00E+00 | 5.500E+00 | RTF{ 2,1)
-34 | c-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.100E-02 | 3.100E-02 | RTF{ 2,2)
-34 | c-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF{ 2,3)
=34 | | | |
-34 | Ccs-1374+D , plant/soil concentration ratioc, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
-34 | Cs-1374D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) - | 3.000E-02 | 3.000E-02 | RTF( 3,2)
-34 | Cs-1374+D , milk/livestock-intake ratio, (pCi/L)}/(pci/d) | 8.000E-03 | 8.000E-03 | RTF( 3,3)
-34 | ' | | i
-34 | H-3 . Plant/soil concentration ratio, dimensionless | 4.800E+00 | 4.800E+00 | RTF( 4,1)
-34 | H-3 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 4,2)
-34 | H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-02 | 1.000E-02 | RTF( 4,3)
-34 | : . | | |
-34 | Np-2374D , plant/soil concentration ratio, dimensionless | 2.000E-02 | 2.000E-02 | RTF( 5,1)
-34 | Np-2374D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF({ 5,2)
-34 | Np-237+D , milk/livestock-intake ratio, (pCi/L}/({(pCi/d} | 5.000E-06 | 5.000E-06 | RTF{ 5,3)
=34 | | | |

r
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ummary : Ft Belvoir Farmer 641m2 Ave
i!&le : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

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

- File: HEAST 2001 MORBIDITY
: | | Current | Base | Parameter
..Fnu | Parameter | value | Case* | Nare
[l ] i |
L] 1 ] ¥
n-34 | Pm-147 . Plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.S00E-03 | RTF{ 6,1)
-34 | Pr-147 . beef/livestock-intake ratio, (pCi/kg}/ (pCi/d) | 2.000E-03 | 2.000E-03 | RTF( §,2)
.UL34 | Pm-147 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-0S | RTF( 6,3)
p-34 | ‘ | | r
-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RIF( 7,1)
§a-34 | Ra-2284D , beef/livestock-intake ratio, {pCi/kg)/ (pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 7,2)
D-34 | Ra-228+p , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 7,3)
C -4 | [ | [
~34 | sm-147 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 8,1)
D-34 | Sm-147 « beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E~03 | 2.000E-03 | RTF( 8,2)
D-34 | Sm-147 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 8,3)
~34 | o ' | | |
p-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 9,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 9,2)
~34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) - | 5.000E-06 | 5.000E-06 | RTF( 9,3)
3t | S , , | - T |
D-34 | Th~229+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 10,1)
~-34 | Th-229+D , beef/livestock-intake ratio, (pCi/kg}/ (pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 10,2)
=34 | Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 10,3)
"8.34 | l | |
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 11,1)
-34 | Th-232 °, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 11,2)
Ww-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 11,3)
p-34 | | I |
-34 | U-233 . Plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 12,1)
~34 | U-233 , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) | 3.400E-04 | 3.400E-04 | RTF{ 12,2)
p-34 | U-233 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 12,3)
1 | I I
-5 | Biocaccumulation factors, fresh water, L/kg: | | |
‘d—s | Am-241 , fish | 3.000E+01 | 3.000E+01 | BIOFAC( 1,1)
D-5 | Am-241 ., crustacea and mollusks { 1.000E+03 | 1.000E+03 | BIOFAC( 1,2)
-5 | | |
ﬁJ—s | c-14 , fish | 5.000E+04 | 5.000E+04 | BIOFAC{ 2,1)
p-5 | c-14 -, crustacea and mollusks | 9.100E+03 | 9.100E+03 | BIOFAC{ 2,2)
=5 ) ! | |
-5 | Cs-137+p , fish | 2.000E403 | 2.000E+03 | BIOFAC{ 3,1)
D-5 | Cs-1374D , crustacea and mollusks | 1.000E402 | 1.000E+02 | BIOFAC( 3,2)
s | I | i
-5 | B-3 . fish | 1.000E+00 | 1.000E+00 | BIOFAC( 4,1)
by_s | u-3 . crustacea and mollusks | 1.000E+00 | 1.000E+00 | BIOFAC( 4,2)
-5 | | I |
-5 | Np-237+D , fish | 3.000E401 | 3.000E+01 | BIOFAC{ 5,1)
-5 | Np-237+D , crustacea and mollusks | 4.000E402 | 4.000E+02 | BIOFAC( 5,2)
p-5 | | | |
“~5 | Pm-147 , fish | 3.000E401 | 3.000E+01 | BIOFAC( 6,1)
=5 | Pm-147 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC{ 6,2)
p-5 | I | I
D-S | Ra-228+D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 7,1)
-5 | Ra-2284D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 7,2)
1 | | |
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Dose Conversion Factor (and Réiated) Parémeter Summary.(continued)
File: HEAST 2001 MORBIDITY

] . | Current | Base | Parameter
anu | Parameter ’| value | Case* |  Name

1 — — —1 ,
-5 | sm-147 . fish k . | 2.500E+01 | '2'.sooz+01”| BIOFAC( 8,1)
-5 | Sm-147 , crustacea and mollusks . | 1.000E+03 | 1.000E+03 | BIOFAC( 8,2)
=5 | | P
-5 | Th-228+D , fish _ _ | 1.000E+02 | 1.000E+02 | BIOFAC( 9,1)
-5 | Th-2284D , crustacea and mollusks | 5.000E+02 | S.000E+02 | BIOFAC( 9,2)
-5 | | o b P
-5 | Th-229+D , fish , | 1.000E+02 | 1.000E+02 | BIOFAC( 10,1)
-5 | Th-229+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 10,2)
- | N I T
-5 | Th-232 . fish . | 1.000E+02 | 1.000E+02 | BIOFAC{ 11,1)
=5 | Th-232 , crustacea and mollusks | S.000E+02 | S.000E+02 | BIOFAC( 11,2)
-5 | v ' I . L l : L
-5 | u-233 . fish ,‘ . | 1.000E+01 | 1.000E+01 | BIOFAC( 12,1)
-5 | u-233 , crustacea and inollugkp | 6.000E401 | 6.000E+01 1 BIOFAC ( 12,2)

1 1 _ 1 1 -

Base Case means Default.lib w/o Associate Ngcl;de_qontributions.

i

)

r
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ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Specific Parameter Summary
(=]
| | User | | Used by RESRAD | Parameter
enu | Parameter |  Input | ‘Default | (If different from user input) | Name
‘ , —+ —+ + :
RO11 | Area of contaminated zone (m**2) | 6.410E402 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 4.573E+00 | 2.000E+00 | - | THICKO

311 | Length parallel to aquifer flow (m) | 2.532E+01 | 1.000E+02 | - | LczPAQ
ilbll | Basic radiation dose limit {mrem/yr) | 1.500E+01 | 3.000E+01 | -—- | BRDL
R011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -— | 11

211 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - | T( 2)
“311 | Times for calculations (yr) * | 3.000E+00 | 3.000E+00 | - | T¢ 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | ——— | (D
©011 | Times for éalculations (yr) | 3.000E+01 | 3.000E+01 } -—— | T(S)

211 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -— | TC &)

11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—- | T( 7
RO11 | Times for calculations (yr) | 1.000E+03 { 1.000E+03 | -— | T¢ 8)

011 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T( 9)

01l | Times for calculations (yr) | not used | 0.000E+00 | -— | T10)
L I | | !

312 | Initial principal radionuclide (pCi/g): Am-241 | 8.000E-03 | 0.000E+00 | -— | s1( 1)
h";‘)12 | Initial principal radionuclide (pCi/g): C-14 | 4.100E-02 | 0.000E+00 | —-— | s1(¢ 2)
RO12 | Initial principal radionuclide (pCi/g): Cs-137 | 2.500E-02 | 0.000E+00 | -— | s1( 3)
R012 | Initial principal radionuclide (pCi/g): H-3 | 6.078E400 | 0.000E+00 | - | s1( 4)

212 | Initial principal radionuclide (pCi/g): Pm-147 | 6.851E+00 | 0.000E+00 |} -— | s1( &)
12 | Initial principal radionuclide (pCi/g): Th-232 | 5.730E-01 | 0.00CE+0O | — | s1(11)
R012 | Concentration in groundwater  (pCi/L): Am-241 | not used | 0.000E+00 | ——— | wi¢ 1)

712 | Concentration in groundwater  (pCi/L): C-14 | not used | 0.000E+00 | -— | Wi( 2)
h&lZ | Concentration in groundwater (pCi/L): Cs-137 | not used | 0.000E+00 | -— | wi( 3)
R012 | Concentration in groundwater (pCi/L): H-3 | not used | 0.000E+00 | -—— | wi¢ 4)
"912 | Concentration in groundwater (pCi/L): Pm-147 | not used | 0.000E+00 | -— | wi¢ )
5212 | Concentration in groundwater  (pCi/L): Th-232 | not used { 0.000E+00 | —— | wi(i1)

o | | I |
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | et | covERO
) 313 | Density of cover material (g/cm**3) | not used | 1.500E+00 |} -—- | DENSCV
hm13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -— | vev
R013 | Density of contaminated zone (g/cm**3) | 1.431E+00 | 1.500E+00 | —— | DENscZ

)13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vez
013 | Contaninated zone total porosity .| 4.000E~01 | 4.000E-01 | ——- | TECZ
2013 | Contaminated zone field capacity " | 2.000E-01 | 2.000E-01 | -—- | Fccz -
~713 | Contaminated zone hydraulic conductivity (m/yr) { 1.000E401 | 1.000E+01 | — | Hcez

13 | Contaminated ‘zone b parameter | 5.300E+00 | 5.300E+00 | — | BCZ
%13 | Average am\ual wind speed (m/sec) v § 2.000E+00 | 2.000E+00 | —— | wIND
2013 | Humidity in air (g/m**3) | B.000E+00 | '8.000E+00 | - | HUMID

)13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E~01 | -— | EVAPTR
W13 | Precipitation (m/yr) B "] 9.812E-01 | 1.000E+00 | ——- | PRECIP
013 | Irrigation (m/yr}) | 2.000E-01 | 2.000E-01 | -— | rRI

)13 | Irrigation mode | overhead | overhead | - | 1pTTCH
ﬁ)m | Runoff coefficient | 2.000E-01 | 2.000E-01 | -— | RUNOFF
2013 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | -— | WAREA
2013 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | _— | EPS

l | [ | |
i%14 | Density of saturated zone (g/cm**3) | 1.431E+00 | 1.500E+00 | -— | DENSAQ
1014 | saturated zone total porosity | 4.000E-01 | 4.000E-01 | -— | TPsz
;14 | saturated zone effective porosity | 2.000E-01 | 2.000E-01 | -—- | EPSZ
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ISRAD, Version 6.3 Th Limit = 30 days
mmary : Ft Belvoir Farmer 641m2 Ave
de : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Specific Parameter S\ﬁhmary v (continued)
| { |User | | Used by RESRAD | Parameter
mu | Parameter | Input | Default | (If different from user input) | Name
i : i : 4—
)14 | saturated zone field capacity | 2.000E-01‘| 2.000E-01 | -—— | FCSZ
)14 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | - | Hesz
314 | Saturated zone hydraulic gradient | 2.000E-02 | 2.000E-02 | -—- | Bewr
n4 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | -—— | Bsz
)14 | Water table drop rate (m/yr) | 1.000E~03 | 1.000E-03 | — | vwr
)14 | Well pump intake depth (m below water table) | 1.000E401 | 1.000E+01 | -—- | DWIBWT
314 | Model: Nondispersion (ND) or Mass-Balance (MB) | MB | Np | -— | MODEL
314 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.S00E+02 | —— | ow
| . ] | | o
315 { Number of unsaturated zone strata f o 11 | -— { §s
1 | 1 | I
J16 | Distribution coefficients for Am-241 | | | | i
J16 | cContaminated zone (cm**3/g) | 2.000E+01 | 2.000E+01 | -— | penuce( 1) |
016 | Saturated zone (cm**3/g) | 2.000E+01 | 2.000E+01 | - | peNues( 1)
016 | Leach rate .(/yr) | 0.000E+00 | 0.000E+00 | 3.721E-03 | ALEACH( 1)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBk( 1)
| . | [ | | |
016 | Distribution coefficients for C-14 | | - | i
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | -— | benucc( 2)
016 | Saturated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | — | ponucs( 2)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 | ALEACH( 2)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLUBK( 2)
| | | | |
016 | Distribution coefficients for Cs-137 | I ] ]
016 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | - | pewuce( 3)
016 | Saturated zone (cm**3/g) | 4.600E+403 | 4.600E+03 | —— | pcnucs( 3)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.636E-05 { ALEACH( 3)
016 | Solubility constant | 0.000E+00 | 0.000E+00 |} not used | soLUBK( 3)
i 1 | | | |
016 | Distribution coefficients for H-3 | | | ]
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | -—- | poNucc( 4)
016 | saturated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | -—= | pcnucs( 4)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 | ALEACH( 4)
016 | Solubility‘constant |_o.006E+po‘|,éfooquoo | not used | soLUBK( 4)
I L B | I I [
016 | pistribution coefficients for Pm-147 I e | o |
016 | Contaminated zone (cm**3/g) {-1.000E+00 [-1.000E+00 | 8.249E+02 | penucc( 6)
016 | saturated zone (cm**3/g) |-1.000E+00 |-1.000E+00 | 8.249E+02 | penucs( 6)
016 | Leach rate (/yr) | 0.000E+00 | .0.000E+00 | 9.120E-05 | ALEACH( 6)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 6)
| : . | 1 i |
016 | bistribution coefficients for Th-232 | | | | o
016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- ‘| penuce(11)
016 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNucs (11)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(11)
1016 | Solubility constant | ©.000E+00 | 0.000E+00 | not used | SOLUBK(11)

r—

r~
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unmary : Ft Belvoir Farmer 641m2 Ave
File : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Specific Parameter Summary (continued)
- . .
| | User | | Used by RESRAD | Parameter
2nu | Parameter | Input | Default | (If different from user input) | Name
-t — : : : ' :
R016 | Distribution coefficients for daughter Np-237 | | | l
016 { Contaminated zone (cm**3/g) |~1.000E+00 |~1.000E+00 | 2.574E+02 | benucc( S)
016 | Satu:éted zone (cm**3/qg) |-1.000E+00 }-1.000E+00 | 2.574E+02 | pcNucs( S)
16 | Leach rate (/yr) ]lo.oooz+oo | 0.000E+00 |} 2.921E-04 } ALEACH( 5)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( S)
oo | 1 | [ |
w016 | Distribution coefficients for daughter Ra-228 | i i |
RO16 | Contaminated zone (cm**3/g) ] 7.000E+01 { 7.000E+01 | ——— | peNuce( 7)
216 | Saturated zone (cm**3/g) | 7.000E+01 { 7.000E+01 | -—- | pcNucs( 7)
16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.072E-03 | ALEACH( 7)
RO16 ] Solubility constant | 0.000E+00 } 0.000E+00 | not used | soLuBK{ 7)
r ! I I |
016 | Distribution coefficients for daughter Sm-147 | | | |
w16 | Contaninated zone (cm**3/q) |~1.000E+00 |-1.000E+00 | 8.249E+02 | pcnucc( 8)
RO16 | Saturated zone (cm**3/g) |—1.000E¥00 |~1.000E+00 | 8.249E+02 | pcNucs( 8)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 9.120E-05 | ALEACH( 8)
..pls | Solubility constant | 0.000E+00 | ©0.000E+00 | not used | SOLUBK( 8)
| | | | !
=016 | Distribution coefficients for daughter Th-228 " | | | i
016 | Contaminated zone (cm**3/g) | 6.oooz+o4‘| 6.000E+04 |} —-— | penucc( 9)
016 | Saturated zone (cm**3/qg) | 6.000E+04 | 6.000E+04 | ——- | penucs( 9)
RO16 | Leach rate (/yr) | 0.000E4+00 | 0.000E+00 | 1.254E-06 | ALEACH( 9)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 9)
L | | i I
RO16 | pistribution coefficients for daughter Th-229 | | | |
016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -— | benucc(10)
w16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUCS (10)
RO16 | Leach rate (/yr) { 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(10)
©016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK(10)
o I I | !
%16 | Distribution coefficients for daughter U-233 | | | |
RO16 | Contaminated zone (cm**3/g) } S.o000E+01 | 5.000E+01 | - | pbcnucc (12)
016 | Saturated zone (cm**3/g) | '5.000E+01 | S.000E+01 | - | penues (12)
kb16 | Leach;;aten(/yr) | 0.oooEé00 |»O.Qoos+oo | 1.498E-03 - | ALEACH (12)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not ‘used | SOLUBK(12)
P R | I
h?17 | Inhalation rate (m**3/yr) | 8.513E+03 | 8.400E+03 | --- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 4.000E-04 | 1.000E~04 | —— | MLINH
R017 | Exposure duration | 3.000E+01 | 3.000E+01 | R | Ep
917 | Shielding factor, inhalation | 2.500E-01 | 4.000E-01 | .- | suF3
17 | Shielding factor, external gamma | 5.512E-01 | 7.000E-01 | - | suF1
RO17 | Fraction of time spent indoors | 6.571E-01 | S.000E-01 | - | FInD
317 | Fraction ‘of time spent outdoors {on site) } 1‘1013701 | 2.500E-01 | -— | FoTD
w17 | Shape fé&tpr_flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
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2SRAD, Version 6.3 Th Limit = 30 days
smmary : Ft Belvoir Farmer 641m2 Ave
ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Specific Parameter Summary {continued)

] » | User | ] Used by RESRAD | Parameter
anu | Parameter |  Input | Default | (If different from user input) | Name

l { f —+ {
017 | Radii of shape factor array (used if FSs = -1): | | | |
017 | oOuter annular radius (m), ring 1: | not used | 5.000E+01 | -— | RAD_SHAPE( 1)
017 | Outer anAnullar radius {m), ring 2: | not used | 7.071E+01 | ——- ] RAD_SHAPE( 2)
017 | oOuter annular radius {m), ring 3: | not used | 0.000E+00 | _— | RAD_SHAPE( 3)
017 | Outer annular radius (m}, ring 4: | not used | 0.000E+00 | -—= | RAD_SHAPE( 4)
017 | oOuter annular radius (m), ring S5: | not used | 0.000E+00 | -— | RAD_SHAPE( S)
017 | outer annular radius {(m), ring 6: | not used | 0.000E+00 | ——— ‘| RAD_SHAPE({ 6)
017 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | -— | RAD_SHAPE( 7)
017 | oOuter annular radius (m), ring 8: | not used | 0.000E+00 |} - | RAD_SHAPE( 8)
017 | oOuter annular radius (m), ring 9: | not used | o.000E+00 | -— | RAD_SHAPE( 9)
017 | oOuter annular radius (m), ring 10: | not used | 0.000E+00 | -— | RAD_SHAPE (10)
017 | oOuter annular radius (m), ring 11: { not used | 0.000E+00 | -—— { RAD_SHAPE(11)
017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE (12)

| ., . I I | |
017 | Fractions of annular areas within AREA: | (. | |
017 | Ring 1 ' ' | not used | 1.000E+00 | - | FRACA( 1)
017 | Ring 2 | not used | 2.732E-01 | ——- | FRACA( 2)
017 | Ring 3 | not used | 0.000E+00 | —_— | FRACA( 3)
017 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
017 | Ring 5 | not used | 0.000E+00 | - | FRaCA( 5)
017 | Ring 6 | not used | 0.000E+00 | -— | FRACA( 6)
017 { Ring 7 | not used | 0.000E+00 | -— } FRaca( 7)
017 | Ring 8 | not used | 0.000E+00 | --- | Fraca( 8)
017 | Ring 9 | not used [ 0.000E+00 | - { FRACA( 9)
017 | Ring 10 | not used | 0.000E+00 | -— | FrRaca(10)
017 | Ring 11 | not used ' | 0.000E+00 | -— | FRACA(11)
017 | Ring 12 | not used | 0.000E+00 | ——- | FRACA{12)

| | N o 1 |
:018 | Fruits, vegetables and grain consumption (kg/yr) | 1.118E+02 | 1.600E+02 | -— { DIET (1}
018 | Leafy vegetable consumption (kg/yr) | 2.140E+01 | 1.400E+01 | -— | DIET(2)
018 | Milk consumption (L/yr) | 2.330E402 | 9.200E+01 | - | DIET(3)
1018 | Meat and poultry consumption (kg/yr) | 6.510E+01 | 6.300E+01 | - | DIETU)‘
018 | Fish consumption (kg/yr) ) | 2.060E+01 | 5.400E+00 | - | DIET(S)
1018 | Other seafood consumption (kg/yr) | 0.000E+00 { 9.000E-01 | --- | DIET(6)
1018 | Soil ingestion rate (g/yr) | 1.826E+01 | 3.650E+01 | — | sorL
1018 | Drinking water intake (L/yT) - | 4.785E402 | S5.100E+02 | -— | pw1
wis | Contaﬁiﬂétioé fraction of drinking water |r1;0003+00 lwi.OOéE+00 | -— | Fow
1018 | Contamihét_;i_.oh fraction of household water | not used | 1.000E+00 | —eim | FHEW
018 | Contaminatjj.on fraction of livestock water l 1.000E+00 | 1.000E+00 | ——- | FLW
wis | COntmninétioq fraction of irrigation water | 1.000E+00 | 1.000E+00 | -—— | FIRW
018 | Contaminatioéi fraction of aquatic food { 1.000E+00 | 5.000E-01 | -— | Fne“'v '
018 | Contamination fraction of plant food | 1.000E+00 |-1 | - | FeLANT
018 | Contaminatiorfx fraction of meat | 1.000E+00 |-1 | -— | FMEAT
018 | Contamination fraction of milk | 1.000E400 |-1 | -—- § FMILK

| | | | | |
019 | Livestock fodder intake for meat (kg/day) | 2.685E+01 | 6.800E+01 | - { LFIS
1019 | Livestock fodder intake for milk (kg/day) | 6.325E+01 | 5.S00E+01 | -— | LFI6
019 | Livestock water intake for meat (L/day) | 5.000E4+01 | S.000E+01 | — | Lwis
1019 | Livestock water intake for milk (L/day) | 6.000E+01 | 1.600E+02 | -—— | w16
3019 | Livestock soil intake (kg/day) | 2.000E-02 | 5.000E-01 | -— | Ls1

i
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ﬁmmary : Ft Belvoir Fammer 641m2 Ave
iiile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Specific Parameter Summary (continued)
u;‘
| | User | { Used by RESRAD | Parameter
Menu | Parameter | Input | Dpefault | (If different from user input) | Name
— : } t —+ -+
.!019 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | -— | MLFD
R019 | Depth of soil mixing layer (m) | 1.5008-01 | 1.500E-01 | -—= | oM
019 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | -— | prOOT
{019 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | — | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
019 | Livestock water fraction from ground water | 1.000E+00 | 1.000E+00 | - | FGWLW
.‘019 | Irrigation fraction from ground water [ 1.000E+00 | 1.000E+00 | -—— | FGWIR
| o | l | | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 4.000E+00 | 7.000E-01 | -— | Yv(1)
198 | Wet weight crop yield for Leaf& {kg/m**2) | 2.0008+00 | I;SQOE+00 | -—- | Yv(2)
bWi9B | Wet weight_‘crbp yvield for Fodder (kg/m**2) | 1.500E+00 | 1.100E+00 | —-—= | YV(3)
R19B | Growing Season for Non-Leafy (years) | 2.500E-01 | 1.700E-01 | -— | TE(1)
EQB | Growing Season for Leafy ~ (years) | 2.500E-01 | 2.500E-01 | - | TE(2)
198 | Growing Season for Fodder {years) | 8.000E-02 | B.000E-02 | -— | TE(®)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | -— | TIV(1)
r19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | -— | TIV(2)
198 | Translocation Factor for Fodder | 1.000E+00 | 1.000E+00 | -—- | TIV(3)
19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—- | RDRY(2)
198 | Dry Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | — | RDRY(3)
9B | Wet Foliar Interception Fraction for Non-Leafy | 2.S00E-01 | 2.500E-01 | -— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—- | RWET(2)
198 | Wet Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E~01 | -—— | RWET(3)
hhss | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -— | wraM
| | | | |
~14 | €-12 concentration in water (g/cm**3) | 2.000E-05 | 2.000E-05 | - | Cl2wWTR
14 | €¢-12 concentration in contaminated soil (g/g) | 3.000E-02 | 3.000E-02 | -— | cizcz
®14 | Fraction of vegetation carbon from soil | 2.000E-02 | 2.000E-02 | -— | cso1L
14 | Fraction of vegetation carbon from air | 9.800E-01 | 9.800E-01 | -—- | cAIR
14 | C-14 evasion layer thickness in soil (m) ]| 3.000E-01 | 3.000E-01 | ° - | oMC
kﬁ4 -| C-14 evasion flux rate from soil (1/sec) | 7.000E-07 | 7.000E-07 | -— | EVSN
c14 | C-12 evasion flux rate from soil (1/sec) | 1.000E-10 | 1.000E-10 | - | REVSN
“14 | Fraction of grain in beef cattle feed | 8.000E-01 | 8.000E-01 | -—= | AVFG4
14 | Fraction of grain in milk cow feed | 2.000E-01 | 2.000E-01 1 -— | AVFGS
T14 | DCF correction factor for gaseous forms of Cl4 | B.B94E+01 | 0.000E+00 | - | cozF
o : | n ) |
 IOR | Storage times of contaminated foodstuffs (days): | | » | |
HTOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | . | STOR T{1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -— | STOR_T(2)
ToR | Milk | 1.000E+00 | 1.000E+00 | -— | STOR_T(3)
ﬁ'roa | Meat and poultry | 2.000E+01 | 2.000E+01 | —— | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -— ] STOR_T(5)
“TOR | Crustacea and mollusks | 7.000E+00.{ 7.000E+00 | -— | STOR_T(6)
TOR |  Well water | o.000E+00 | 1.000E+00 | ——- | STOR_T (7}
STOR | Surface water | 0.000E+00 | 1.000E+00 | -——- | STOR_T(8)
STOR | Livestock fodder | 0.000E+00 | 4.500E+01 | -—- | STOR_T(9)
o | | | I
htZI | Thickness of building foundation (m) { not used | 1.S00E-01 | -— | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
321 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TECV
]
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Jde : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Site-Spécific'Parameter Summafy (cdntinned)

| ) ‘ | (User | | Used by RESRAD | Parameter
:nu | Parameter : .| Input | Default | (If different from user input) | Name

t 1 i ! 1
321 | Total porosity of the building foundation | not used | 1.000E-01 | -—— | TPFL
)21 | Volumetric water content of the cover material | not used | 5.000E-02 | -— ’ | pH20CV
321 | Volumetric water content of the foundation " ] not used | 3.000E-02 | -—— | PH20OFL v
)21 | Diffusion coefficient for radon gas {(m/sec): .| | o | |
21 | in cover material | not used { 2.000E-06 | -—— | pIFCV
321 |  in foundation material | not used | 3.000E-07 | -—- | DIFFL
321 |  in contaminated zone soil .| not used | 2.000E-06 | — | p1FCZ
321 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | —— { HMIX
321 | Average building air exchange rate (1/hr) | not used | 5.000B-01 | -— | REXG
321 { Height of the building (room) (m) | not used [w2.506E+00 | - | HRM
321 | Building interior area factor | not used | 0.000E+00 | — | FAT
321 | Building depth below ground surface (m) | not used |-1.000E+00 | -— | pMFL
321 | Emanating power of Rn-222 gas " | not used | 2.500E-01 | - | EMANA(1)
921 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA(2)

| , 1 [ i |
ITL | Number of graphical time points | 1024 | - | --- | nets
ITL | Maximum number of integration points for dose ] 17 | -— | -—— | LyMax .
ITL | Maximum number of integration points for risk | 257 | -— 1 -— | Kymax

1 1 (] _ ]

' Summary of Pathway Selections

Pathway

User Selection

|
i
-~ external gamma }
~- inhalation (w/o radon) |
-- plant ingestion |
-~ meat ingestion i
milk ingestion |
-- aquatic foods J
-- drinking water |
-- soil ingestion |
i

I
1

]
]

-- radon
Find peak pathway doses

active
active

active

active
active
active
active

active

suppressed

active

:.r__j .E“_!
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unmary : Ft Belvoir Farmer 641m2 Ave
iﬁile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

: Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
i‘ :
Area: 641.00 square meters Am-241 8.DOOE-03

+ Thickness: 4.57 meters c-14 4.100E-02
.‘over Depth: 0.00 meters Cs-137 2.500E-02
H-3 6.078E+00

Pm-147 6.851E+00

hJ Th-232 5.730E-01

. Total Dose'TDOSE(t), mrem/yr
hj Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years):_ 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.198E+00 3.827E+00 5.760E+00 1.097E+01 1.384E+01 1.148E+01 9.493E+00 9.1B87E+00
M(t): 2.132E-01 2.551E-01 3.840E-01 7.311E-01 9.227E-01 7.653E-01 6.328E-01 6.124E~01
wdax imum TDOSE(t): 1.385E+01 mrem/yr at t = 28.48 £+ 0.06 years
- Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mren/yr and Fraction of Total Dose At t = 2.848E+01 years

Water Independent Pathways (Inhalation excludes radon)

]
Ground Inhalation Radon Plant Meat Milk Soil
adio-
Il
wwiclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract.
Nuclide

.‘n—241 1.28%E-04 0.0000 3.619E-04 0.0000 O.000E+00 0.0000 3.327E-03 0.0002 3.823E-06 0.0000 9.706E-07 0.0000
Cc-14 6.644E-30 0.0000 1.676E-28 0.0000 0.000E+00 0.0000 1.317E-24 0.0000 4.554E-25 0.0000 4.32BE-25 0.0000
Cs-137 1.806E-02 0.0013 4.851E-08 0.0000 O0.000E+00 0.0000 3.408E-03 0.0002 1.367E-03 0.0001 3.040E-03 0.0002

}3 0.000E+00 0.0000 5.454E-13 0.0000 O0.000E+00 0.0000 1.226E-10 0.0000 1.371E-11 0.0000 1.058E-10 0.0000
-ﬁn-147 6.977E~08 0.0000 1.509E-08 0.0000 O0.000E+00 0.0000 1.132E-06 0.0000 3.860E-08 0.0000 2.825E-09 0.0000
Th-232 3.693E+00 0.2667 1.343E-01 0.0097 0.000E+00 0.0000 4.S513E+00 0.3259 5.747E-02 0.0041 4.726E-01 0.0341

2.241E-04 0.000C
2.151E-29 0.000C
5.743E-06 0.000C
2.266E-15 0.000C
3.053E-08 0.000C
2.513E-02 0.0018

k¥tal 3.711E+00 0.2680 1.347E-01 0.0097 0.000E+00 0.0000 4.519E+00 0.3264 5.884E-02 0.0042 4.757E-01 0.0343

2.536E~02 0.0018
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mmary : Ft Belvoir Farmer 641m2 Ave

1 ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.848E+0l1 years
Water Dependent Pathwaysv

Water Fish Radon ) Plant Meat Milk All Pathways*
adio- -
aclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nren/yr fract. mrem/yr fract. mrem/yr fract.
aclide '

a-241 5.888E-01 0.0425 4.875E-04 0.0000 0.000E+00 0.0000 4.126E-02 0.0030 3.434E-04 0.0000 B.265E-05 0.0000 6.350E-01 0.0458
-14  5.658E-24 0.0000 B8.0B1E-24 0.0000 0.000E+00 0.0000 1.385E~24 0.0000 1.281E-24 0.0000 1.359E-24 0.0000 1.997E-23 0.000C
3-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.S588E-02 0.001¢
-3 S.574E-10 0.0000 1.S58E-14 0.0000 0.000E+00 0.0000 1.206E~10 0.0000 3.746E-11 0.0000 1.641E-10 0.0000 1.122E-09 0.000C
1-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.289E-06 0.000C
1-232 3.71SE+00 0.2682 5.136E-03 0.0004 0.000E+00 0.0000 2.673E-01 0.0193 4.350E-02 0.0031 2.609E-01 0.0188 1.319E+01 0.9523

r—-—-

stal 4.303E+00 0.3108 S.623E~03 0.0004 O.000E+00 0.0000 3.085E~01 0.0223 4.385E-02 0.0032 2.609E-01 0.0188 1.38SE+01 1.000C

Sum of all water independent and dependent pathways.

—

m

e o oo e
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ummary : Ft Belvoir Farmer 641m2 Ave
nile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

-
Water Independent Pathways (Inhalation excludes radon)
i Ground Inhalation Radon Plant Meat Milk Soil
Radio-
uclide mrem/yr fract. mrem/yr fract. - mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract.
(% , ‘
Am-241 1.500E-04 0.0000 4.212E-04 0.0001 v0.000E+00 0.0000 3.871E-03 0.0012 4.437E-06 0.0000 1.129E-06 0.0000 2.608E-04 0.0001
~~14 1.107E-07 0.0000 2.793E~06 0.0000 0.000E+00-0.9000 2.186E~02 0.0068 7.551E-03 0.0024 7.211E-03 0.0023 3.584E-07 0.000C
5-137 3.488E-02 0.0109 9.373E-08 0.00QO '0.000E+00 0.0000 6.584E-03 0.0021 2.640E-03 0.0008 5.874E-03 0.0018 1.110E-05 0.000C
.EL3' _0.900E+00 0.0000 5.970E-04 0.0002 0.000E+00 0.0000 1.341E-01 0.0419 1.499E-02 0.0047 1.158E-01 0.0362 2.48B1E-06 0.000C
Pm—147 1.297E-04 0.0000 2.806E-05 0.0000 0.000E+00 0.0000 2.105E-03 0.0007 7.177E-05 0.0000 5.252E-06 0.0000 5.676E-05 0.000C
h-232 9.872E-02 0.0309 1.119E-01 0.0350 0.000E+00 0.0000 4.488E-01 0.1403 3.543E-03 0.0011 2.844E-02 0.0089 1.450E-02 0.004%
Total 1.339E-6i 0.0419 1.129E-01 0.b3S3 ~0,060E+00 0.0000 6.174E-01 0.1930 2.880E-02 0.0090 1.573E-01 0.0492 1.484E-02 0.004¢€

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mtem/yi and.Fraction of Total Dose At t = 0.000E+00 years
o Water Dependent Pathways

Water Fish Radon ~ Plant Meat Milk All Pathways*

msidio— -
Nuclide mrem/yr fract. mrem/yr fract. mxem/jiq fract. mrem/fr fract. nrem/yr fract. nrem/yr fract. mrem/yr fract.
7-241 6.503E-01 0.2033 5.293E-04 0.0002 0.000E+00 0.0000 4.511E-02 0.0141 3.S53E-04 0.0001 ~ 9.109E-0S 0.0000 7.011E-01 0.2192
Cc-14 8.329E-02 0.0260 1.148E-01 0.0359 0.000E+00 0.0000 1.882E-02 0.0059 1.656E-02 0.0052 1.991E-02 0.0062 2.900E-01 0.0907
7s~137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.999E-02 0.015€
-3 5.663E-01 0.1771 1.546E-05 0.0000 0.00§E+00‘0.6000‘ 1{169E—01 0.0366 3.489E-02 0.0109 1.662E-01 0.0520 1.150E+00 0.359%
h*w147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.397E-03 0.0007
Th-232 2.596E-01 0.0812 3.430E-04 0.0001 0.000E+00 0.0000 1.822E-02 0.0057 2.668E-03 0.0008 1.812E-02 0.0057 1.005E+00 0.3142
3.198E+00 1.000C

hétal 1.S59E+00 0.4876 1.157E-01 0.0362 0.000E+00 0.0000 1.991E-01 0.0622 5.448E-02 0.0170 2.043E-01 0.0639

‘Sum of all water independent and depéndent pathways.

|
}

ii

-
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mmary : Ft Belvoir Farmer 641m2 Ave [
le : RESRAD Ft Belvoir 64I1m2 Farmer Ave ROC.RAD
Total Dose Contributions TboSE(i,p,t)‘ for fndiv:i.dual liadiénuclides (1) and Pathways {p) L
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Indeéendent Pathways (Inhélation excludes radon)' L
N  Ground  Inhalation "Radon  Plant Meat : Milk ' Soil
wdio- —_— . — - - - —
iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract.L

e-241 . 1.492E-04 0.0000 4.189E-04 0.0001 0.000E+00 0.0000 3.8S0E-03 0.0010 4.414E-06 0.0000 1.123E-06 0.0000 2.594E-04 0.0001
14  1.853E-08 0.0000 4.673E-07 0.0000 0.000E+00 0.0000 3.669E-03 0.0010 1.269E-03 0.0003 1.207E-03 0.0003 5.998E-08 o.ooodL-
3-137 3.409E-02 0.0089 9.159E-08 0.0000 0.000E+00 0.0000 6.433E-03 0.0017 2.5B0E-03 0.0007 5.739E-03 0.0015 1.084E-05 0.000C
-3 0.000E+00 0.0000  2.880E-04 0.0001 0.000E+00 0.0000 6.476E-02 0.0169 7.241E-03 0.0019 5.587E-02 0.0146 1.197E-06 0.000C
»-147 9.958E-05 0.0000 2.154E-05 0.0000 O0.00CE+00 0.0000 1.616E-03 0.0004 S.510E-05 0.0000 4.032E-06 0.0000 4.358E-05 0.000C
1232 3.327E-01 0.0869 1.127E-01 0.0295 0.000E+00 0.0000 9.241E-01 0.2415 9.899E-03 0.0026 8.094E-02 0.0212 1.543E-02 o.oo4cl_

atal 3.670E-01 0.0959 1.134‘E-OA1' 0.0296 0.00DE+00 0.0000 1.004E+00 0.2625 2.105}5-.02 0.0055 1.438E-01 0.0376 1.57SE-02 0.0041

‘.-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years [.
Water 'Dependent Pathways
. Water Fish Radon Plant Meat Milk _ All Pathways* L
adio- -
uclide mrem/yr fract. mrem/yr fract. mrem/yxr fract. nrem/yr fract. mrer_n/yr fract. mtem/yrb fract. mrem/yr fract.

m-4241 6.835E-01 0.1786 5.659E-04 0.0001 0.000E+00 0.0600 4.790E-02 0.0125 3;986E-04 0.0001 9.595E-05 0.0000 7.372E-01 0.1926L
=14 1.563E-02 0.0041 2.232E-02 0.0058 0.000E+00 0.0000 3.825E-03 0.0010 3.536E-03 0.0009 3.755E~03 0.0010 5.521E-02 0.0144
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.885E-02 0.0128
-3 2.945g-01 0.0770 8.233E-06 0.00.00 0.000E+00 0.0000 6.374E-02 0.0167 1.979E-02 0.0052 8.}670]’:’.-02' 0.0227 5.929E-01 0. 154°L
m-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.‘000E+00 0.0000 0.000E+00 0.0000 1;840E-03 0.000S
h-:232_ 7.929E-01 0.2072 1.081E-03 0.0003 0.000E+00 0.0000 5.661E-02 0.0148 8.927E~03 0.0023 5.559E-02 0.0145 2.391E+00 0. 6248L

otal 1.787E+00 0.4668 2.398E-62 0.0063 0.000E+00 0.6'000 1.721E-01 0.0450 3.266E~02 0.0085 1.461E-01 0.0382 3.827E+00 1.000C

Sum of all water independent and dependent pathways.

L
L
L
L
L
L
L
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umnary : Ft Belvoir Farmer 641im2 Ave '
ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

-
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
éuclid.e mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract.

Am-241 1.476E-04 0.0000 4.145E-04 0.0001 0.000E+00 0.0000 3.810E-03 0.0007 4.368E-06 0.0000 1.111E-06 0.0000 2.567E-04 0.000C
“14  5.179E-10 0.0000 1.306E-08 0.0000 0.000E+00 0.0000 1.025E-04 0.0000 3.546E-05 0.0000 3.373E-05 0.0000 1.676E-09 0.000C
w137 3.255E-02 0.0057 8.745E-08 0.0000 0.000E+00 0.0000 6.142E-03 0.0011 2.463E-03 0.0004 5.480E-03 0.0010 1.03SE-0S 0.000C
H-3 0.000E+00 0.0000 6.703E~05 0.0000 0.000E+00 0.0000 1.507E-02 0.0026 1.68SE-03 0.0003 1.300E-02 0.0023 2.785E-07 0.000¢
“m-147 5.869E-05 0.0000 1.270E-05 0.0000 0.000E+00 0.0000 9.528E-04 0.0002 3.248E-05 0.0000 2.377E-06 0.0000 2.569E-05 0.000C
h-232 8.762E-01 0.1521 1.1SSE-01 0.0201 0.000E+00 0.0000 1.722E+00 0.2990 2.05S3E-02 0.0036 1.686E-01 0.0293 1.725E-02 0.003C

Total 9.089E-01 0.1578 1.160E-01 0.0201 0.DO0E+00 0.0000 1.748E+00 0.3035 2.475E-02 0.0043 1.871E-01 0.0325 1.754E-02 0.003C

(]
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) !
" As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years ’ 5
.- : . !
ot : |
Water Dependent Pathways
o Water - Fish Radon Plant Meat Milk All Pathways*
*adio- _

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mren/yr fract.

hwn-241  €.761E-01 0.1174 5.598E-04 0.0001 0.000E+00 0.0000 4.739E-02 0.0082 3.943E-04 0.0001 9.491E-05 0.0000 7.292E-01 0.126¢€
C-14  4.372E-04 0.0001 6.242E-04 0.0001 0.000E+00 0.0000 1.070E-04 0.0000 9.890E-05 0.0000 1.050E-04 0.0000 1.544E-03 0.0003
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.664E-02 0.0081
-3 6.854E-02 0.0119 1.916E-06 0.0000 0.000E+00 0.0000 1.483E-02 0.0026 4.606E-03 0.0008 2.017E-02 0.0035 1.380E-01 0.024C
Pm-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.085E-03 0.0002 |
Th-232° 1.666E+00 0.2892 2.2915-03'o.qob4 0.000E+00 0.0000 1.195E-01 0.0207 1.923E-02 0.0033 1.169E-01 0.0203 4.844E+00 0.8409

Mca1  2.411E+00 0.4185 3.477E-03 0.06006 0.000E+00 0.0000 1.818E-01 0.0316 2.433E-02 0.0042 1.373E-01 0.0238 5.760E+00 1.000C

H.

Sum of all water independent and dependent pathways. - J
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ISRAD, Version 6.3 TH Limit = 30 days B
mnmary : Ft Belvoir Farmer 641m2 Ave
.le : RESRAD Ft Belveoir 641m2 Farmer Ave ROC.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) L
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalé.tion excludes radon)
. b
o Ground Inhalation Radon ‘Plant Meat Milk  soil
adio- - - - - :
aclide mxji_am/yr fract. mrem/yr fravct.' - mrem/yr fract. mrem/yr fract.v mrem/yr fract. nrem/yr fract. mrem/y‘r fract. {
e-241 1.422E-04 0.0000 3.993E-04 0.0000 ' 0.000E+00 0.0000 3.671E-03 o.’ooq3 4.211E-06 0.0000 -1.071E-06 0.0000 2.473E-04 0.000C
-14 1.853E-15 0.0000 4.672E-14 0.0000 0.000E+00 0.0000 3.669E-10 0.0000 1.269E-10 0.0000 1.207E-10 0.0000 5.997E-15 0.000C
s-137 2.768E-02 0.0025 7.438E-08 0.0000 0.000E400 0.0000 5.2_25]5-03 0.0005 2.095E- 03 0.0002 4.661E-03 0.0004 8.80SE-06 0.000C -
-3 0..000E+00 0.0000 4.057E-07 0.0000 0.0dpE-l-OO 0.0000 9.1213—05 0.0000 1. 020E-05 0.]0(‘)00 7».8691?.-05 0.0000 1.686E—09 0.000C _
%-147 9.228E-06 0.0000 1.996E-06 0.0000 0.000E+00 0.0000 1.498E-04 0.0000 5.106E-06 0.0000 ‘3.736E-0'7 0.0000 4.03BE-06 0.000C
1=232 2.456E+00 0.2239 1.258E-01 0.0115 0.000E+00 0.0000 3.394E+00 0.3095 4.269E-02 0.0039 3.511E-01 0.0320 2.179E-02 0.002C e
stal 2.4B4E+00 0.2265 1.262E-01 0.0115 0.000E+00 0.0000 3.403E+00 0.3103 4.481E-02 0.0041 3.5S8E-01 0.0324 2.2055—62 0. OOZCL
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 1.000E+01 years L
Water Dépendent f’athways
~ . ‘Water Fish Radon Plant Meat Milk All Pathways* L
adio- B ) . . : .
uclide mrem/yr fract. mrem/yr fract. omrem/yr fract. mrem/yr fract. mrem/yr fract. mrein/yr fract. mrem/yr fract [
m-241 6.509E-01 0.059%4 B 5.389E-04 0.0000 O0.000E+00 0.0600 4.562E-02 0.0042 3.796E-04 0.0000 9.137E-05 0.0000 7.020E-01 0.064C
-14 1.568E-09 0.0000 2.238E-09 0.0000 0.000E+00 0.0000 3.836E-10 0.0000 3.547E-10 0.0000 3. 766E 10 0. 0000 5.535E-09 0.000C_
s-137 0.0DOE+0‘0 0.0000 0.000E+00 0,0000 0.000E+00 0,000D 0.000E+00 0.0000 0.000E+00 0.0000 O. 000E+00 0. 0000 3.967E-02 0.0036L
-3 4.147E-04 0.0000 1.159E-08 0.0000 0.000E+00 0.0000 B8.976E-05 0.0000 2.787E-05 0.0000 1.221E-04 0.0000 8.350E-04 0.0001
n~147 0.000E+00 0.0000 0.000E+00 0.000G 0.000E+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 1.765!}_—_04 0.000C
h-232 3f318E+00 0.3025- 4.583E-03 0.0004 0.000E+00 0.0000 2.386E-01 0.0218 3.875E-02 0.0035 2.330E-01 0.0212 1.0223+01 0 932‘L
otal 3.969E+00 0.3619 5.121E-~03 0.0005 O0.000E+00 0.0000 2.843E-01 0.0259 3.916E-02y 0.6036 2.332E-01 0.0213 1.097E+01 1.000C

Sum of all water

independent and dependent pathways.

L
L
1
L
L
L
.



~“ESRAD, Version 6.3 T Limit = 30 days 04/26/2006 15:53 Page 17

hmmary : Ft Belvoir Farmer 641m2 Ave
*ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
d As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Indépendent Pathways (Inhalation excludes radon)
[
Ground Inhalation Radon Plant Meat Milk Soil

®adio- - =
uaclide mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
Am4241 1.21§E-94 0.0000 3.590E-04 0.90(50 0.000E+00 0.0000 3.300E-03 0.0002 3.793E-06 0.0000 9.62BE-07 0.0000 2.223E-04 0.000C

FIA 4.279E-31 0.0000 1.079E-29 0.0000 O0.000E+00 0.0000 B8.478E-26 0.0000 2.933E-26 0.0000 2.787E-26 0.0000 1.385E-30 0.000C
Hs-137 1.743E-02 0.0013 4.63413*08 0.0000 0.000E+00 0.0000 3.290E-03 0.0002 1.319E~03 0.0001 2.935E-03 0.0002 5.545E-06 0.000C
H-3 0.000E+00 0.0000 1.792E-13 0.0000 i 0.‘000E+OOV 0.0000 4.029E-11 0.0000 4.505E-12 0.0000 3.476E-11 0.0000 7.445E-16 0.000C

=147  4.670E-08 0.00QO 1.010E-08 0.0000 0.000‘E+00‘ 0.0000 7.581E-07 0.0000 2.584E-08 0.0000 1.891E-09 0.0000 2.044E-08 0.000C

~-232 3.718E+g0 0.2687 1.345E-01 0.0097 0.000E+00 0.0000 4.S3SE+00 0.3277 S5.776E-02 0.0042 4.750E-01 0.0343 2.519E-02 0.0018

3.73<6E+QV(V)V0.2699 1.349E~01 0.0037 0.000E+00 0.0000 4.542E+00 0.3281 5.908E-02 0.0043 4.780E-01 0.0345 2.542E-02 0.0018

H

i

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Pathways (p)

L » Water Fish Radon Plant Meat Milk All Pathways*
Hadio- ‘ -

N_}xclide mrem/yr' fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. Tmrem/yr fract. mrem/yr fract.

] . . . .

“n—ZAi 5.840E-01 0.0422 4.835E-04 0.0000 OV”.‘OOOE-O-OO 0.0000 4.093E-02 0.0030 3.406E-04 0.0000 8.197E-05 0.0000 6.298BE-01 0.045%
C-14 3.646E-25 0.0000 5742>0;IE*,25 0.6000 OI.VbOVOE-HJO 0.0000 B.924E-26 0.0000 8.251E-'26 0.0000 8.758E-26 0.0000 1.287E-24 0.000C
‘ s-137 0.000E+00 0.0000 0.000E+00 0.0000 ) 0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.498E-02 0.0018
! 73 1.831!‘1—10 0.0600 5.119Ef15 0.0000 0.00A0E+00 0.06(50 3.963E-11 0.0000 1.231E-11 0.0000 S5.390E-11 0.0000 3.687E-10 0.000C
Pm-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ~0.000E+00 0.0000 0.000E+00 0.0000 8.631E-07 0.000C
"‘111-232 3.670E+00 0.2652 5v.074E-03 0.0004 ‘0.7000]4':';-'!»00 0.00bO ' 2.641E-01 0.0191/ 4.299E-02 0.0031 2.577E~01 0.0186 1.319E+01 0.9527
] : ‘ - ‘

hﬂom 4.254E+00 0.3074 5.558E-03 0.000E+00 0.0000 0.0220° 4.333E-02 0.0031 2.578E-01 0.0186 1.384E+01 1.000C

bm of all water

0.0004

independent and dependent pathways.

3.050E-01
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: Ft Belvoir Farmer 641m2 Ave

: RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

Total Dose detributions TDOSE(i,p,t) for Iﬁﬁividual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground ~ Inhalation ] Radon " Plant

~ Meat

Milk

‘Soil

mreﬁ/yr fract. mrem/yr fract. mreﬁ/yr fract. mrem/yr fract.

mren/yr

fract.

mieﬁ/yr

fract.

mfem/yr

f;aqt.

m-241
-14
8-137
-3

-n—147

h-232

8.817E-05 0.0000 2.473E-04 0.0000 0.000E+00 0.0000 2.275E-03 0.0002
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.45SE-03 0.0003 9.284E-09 0.0000 0.000E+00 0.0000 6.521E-04 0.0001
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.307E-16 0.0000 1.492E-12 0.0000 0.000E+00 0.0000 1.036E-11 0.0000
3.842E+00 0.3347 1.354E-01 0.0118 0.000E+00 0.0000 4.644E+00 0.4046

2.637E-06
0.000E+00
2.615E-04

" 0.000E+00

3.531E-13
5.920E-02

0.0000
0.0000
0.0000
0.0000
0.0000

0.0052

'6.642E-07

0.000E+00
5.81BE-04
0.000E+00
2.584E-14
4.869E-01

0.0000
0.0000
0.0001
0.0000
0.0000
0.0424

1.531E-04
0.000E+00
1.099E-06
0.000E+00
2.793E-13
2.552E-02

s

0.000C
0.000¢
0.000C
0.000C
0.000¢
0.0022

r—

1

—

otal

adio-
uclide

3.846E+00 0.3350 1.356E-01 0.0118 0.000E+00 0.0000 4.647E+00 0.4048

Total Dose Contributions TDOSE(i,p,t) for fndividual Radionuclides (i) and
As mfém/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant

5.947E-02

Meat

0.0052

4.875E-01

0.0425

Paﬁhways {p)

Milk

2.568E-02

All Pathways*

0.0022

r—

nrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr

fract.

mremn/yr

fract.

mrem/yr

fract.

m-241
-14
s-137
-3
m-147
h-232

3.993E-01 0.0348 3.306E-04 0.0000 0.000E+0Q 0.0000 2.798E;02 0.0024
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+06 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
1.602E+00 0;1395 2.215E-03 0.0002 0©.000E+00 0.0000 1.152E-01 0.0100

2.329E-04
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.876E~02

0.0000
0.0000
0.0000
0.0000
0.0000

0.0016

5.60SE-0S
0.000E+00
0.000E+00
0.000E+00
0.000E+00
1.125E-01

0.0000

0.0000

0.0000
0.0000
0.0000
0.0098

4.307e-01
0.000E+00
4.952E-03
0.000E+00
1.251E-11
1.104E+01

. e

0.037%
0.000C,. .
0.0004
0.000C
0.000C
0.9621

r-

otal

Sum of

2.001E+00 0.1743 2.545E-03 0.0002 0.000E+00 0.0000 1.432E-01 0.0125

all water independent and dependent pathways.

1.900E-02

0.0017

1.125E-01

0.0098

1.148E+401

tr"ﬂ

1.000C

r T e

r—
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: RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

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

i As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
L .
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

uclide mrem/yr; fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
An-241 3.054E-—05. 0.0000 8.529E-05 0.0000 0.000E_HOO 0.0000 7.8BO0E-04 0.0001 9.574E-07 0.0000 2.310E-07 0.0000 S5.281E~05 0.000C

-14 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000C
‘3'137 3.390E-05 0.0000 9.108E-11 0.0000 0.000E+00 0.0000 6.3985-06 0.0000 2.566E-06 0.0000 S.708E-06 0.0000 1.078E~08 0.000C
H-3 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000C
“r-147 '0.000E+00 0.0000 1.465E-12 0.0000 0.000E}OO 0.0000 1.017E-11 0.0000 3.465E-13 0.0000 2.536E-14 0.0000 2.741E-13 0.000C
ui'l-23 3.841E+00 0.4047 1.353E-01 0.0143 0.000E+00 0.0000 4.643E+00 0.4891 5.919E-02 0.0062 4.868E-01 0.0513 2.552E-02 0.0027
Total 3.B4lE+0(‘)‘ 0.4047 1.354E-01 0.0143 0.000E+00 0.0000 4.644E+00 0.4892 5.919E-02 0.0062 4.868E-01 0.0513 2.557E-02 0.0027
-

Total Dose Contributions TDOSE (1,p,t) for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
[~ .
Water Dependent Pathways

) Water Fish ~ Radon Plant Meat Milk All Pathways*
*adio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
in—241 1.346E~01 0.0142 1.11SE-04 0.0000 0.000E+00 0.0000 9.434E-03 0.0010 7.854E-05 0.0000 1.89%0E-05 0.0000 1.452E-01 0.01523
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C

s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.858E~05 0.000C

-3 0.000E+00 0.0000 ©.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
Pm-147 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.228E-11 0.000C
Th-232 1.350E-01 0.0142 1.866E-04 0.0000 0.000E+00 0.0000 9.711E-03 0.0010' 1.581E-03 0.0002 9.479E-03 0.0010 9.347E+00 0.9847
Hofal ‘2.v696E—01 0.0284 2.981E-04 0.0000 0.000E+00 0.0000 1.915E-ﬁ2 0.0020 1.660E-03 0.0002 9.498E-03 0.0010 9.493E+00 1.000C

Sum of all water independent and dependent pathways.
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ISRAD, Version 6.3 T Limit = 30 days
mmary : Ft Belvoir Farmer 641m2 Ave )
ile : RESRAD Ft Belvoir 64im2 Farmer Ave ROC.RAD '
Total Dose Contributions TDOSE(i,p,t) gor Individual R&dionuclideé (i) and Pathways (p) [-
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent fathways (Inhalation excludes radon) [-
. Ground Inhalation Radon Plant Meat Milk Soil
adio- - - - - - )
aclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
a-241 9.0325—05 0.0000 2.076E-06 0.0000 0.000E+00 0.0000 2.338E-05 0.0000 8.31SE-08 0.0000 -8.046E-09 0.0000 1.286E-06 0.000C
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
3-137 3.171E-12 0.0900 8.520E-18 0.0000 »0.000E+00 0.0000 5.985E-13 0.0000 2.400E-13 0.0000 5.339Ef13 0.0000 1.099E—1S 0.000C -
-3 0.000E+00 0.0000 0.000E+00 0.0000 VO.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EfOO 0.0000 0.000E+00 0.000C
v~-147 0.000E+00 0.0000 1.375E-12 0.0000 O0.000E+00 0.0000 9.537E-12 0.0000 3.251E-13 0.0000  2.379E-14 0.0000 2.571E-13 0.000C
h-232 3.838E+00 0.4178 1.352E-01 0.0147 0.000E+00 0.0000 4.639E+00 0.5050 5.914E-02 0.0064 4.864E-01 0.0529 2.549E-02 0.0028 b
otal 3.838E+00 0.4178 1.352E-01 0.0147 0.00OE+00 0.0000 d4.639E+00 0.5050 5.914E-02 0.0064 4.864E-01 0.0529 2.550E-02 0.0028
b
Total Dose Contributions TDOSE(i,p,t) for IndividualiRadionuclides {i} and Pathkays {p} .
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
o
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways* L
adio-
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. nren/yr fract.[:
m-241 2.944E-03 0.0003 2.437E-06 0.0000 0.000E+00 0.0000 = 2.063E-04 0.0000 1.750E-06 0.0000 4.139E-07 0.0000 3.182E-03 0.0003
-14  0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 '0.000E+00 0.000C _ .
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.544E-12 O.OOOC[i
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
n-147 O.QOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.152E-11 0.000C
h-232 2.333E-05 0.0000 3.226E-08 0.0000 0.000E+00 0.0000 1.679E-06 0.0000 2.733E-07 0.0000 1.639E-06 0.0000 9.183E+00 0.9997[:
otal 2.967E-03 0.0003 2.470E-06 0.0000 0.000E+00 0.0000- 2.080E-04 0.0000 2.024E-06 0.0000 2.052E-Oé 0.0000 9.187E+00 1.000C

Sun of all water

independent and dependent pathways.

[
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. ummary : Ft Belvoir Farmer 641m2 Ave
File : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD
Dose/Source Ratios Summed Over All Pathways
EJ Parent and Progeny Principal Radionuclide Contributions Indicated
. Parent Product Thread DSR(j,t) At Time in Years (mréﬁ/yr)/(pci/g)
[ (i) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
“r~241 Am-241 1.000E+00 B8.764E+01 9.215E+01 9.1;5E+01 8.775E+401 7.873E+01 5.383E+01 1.815E+01 3.968E-01
m-241 Np-237+4D 1.000E+00 4.925E-06 1.199E-05 2.571E-05 7.246E~-05 1.960E-04 5.325E-04 9.817E-04 1.010E-03
-241 U-233 1.000E+00 2.373E-11 5.608E-11 1.116E-10 2.991E-10 2.310E-09 2.076E-08 1.030E-07 3.007E~07
An-241 Th-229+D 1.000E+00 I.450E-12 1.170E-12 1.581E-12 7.092E-13 7.446E-12 6.248E-11‘5.QZ4E—10 8.036E~-09
m-241 IDSR(j) 8.764E+01 9.21SE+01 9.115E+01 8.775E+01 7.873E+01 5.383E+01 1.815E+01 3.878E~01
c-14 c-14 1.000E+00 7.074E+00 1.347E+00 3.766E-02 1.350E-07 3.138E-23 0.000E+00 0.000E+00 0.000E+00
.‘s-l37+D Cs-137+D 1.000E+00 2.000E+00 1.954E+00 1.866E+00 1.S87E+00 9.994E-01 i.981E-01 1.943E-03 1.818E-~10
H-3 H-3 1.000E+00 1.892E-01 9.755E-02 2.270E-02 1.374E-04 6.066E-11 2.151E-33 0.000E+00 0.000E+00
Iﬂm—lfl Prn-147 1.000E4+00 3.499E-04 2.686E-04 1.583E-04 2.489E-05 1.260E-07 1.162E-15 1.281E~-38 0.000E+00
Pm-147 Sm-147 1.000E+00 2.232E-13 5.989E-13 1.109E-12 1.725E-12 1.836E-12 1.825E-12 1.792E-12 1.681E-12
'‘m-147 Y.DSR(3) 3.499E-04 2.6B6E-04 1.583E-04 2.48B9E-05 1.260E-07 1.826E-12 1.792E-12 1.681E-~12
= .
Th-232 Th-232 1.000E+00 5.846E-01 5.846E-01 5.846E~01 5.846E~01 5.846E-01 S5.846E-01 5.844E-01 5.839E-01
h-232 Ra-228+D 1.000E+00 1.138E+00 3.404E+00 7.152E+00 1.462E+01 1.815E+01 1.425E+01 1.129E+01 1.101E+01
'h-232 Th-228+4D 1.000E+00 3.155E-02 1.845E-01 7.166E-01 2.636E+00 4.281E+00 4.441E+00 4.437E+00 4.433E+00
Th-232 IDSR(3) 1.754E+00 4.173E+00 8.453E+00 1.784E+01 2.301E+01 1.927E+01 1.631E+01 1.603E+01
‘he DSR includes contributions from associated (half-life < 30 days) daughters.
-
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
- Basic Radiation Dose Limit = 1.500E+01 mrem/yr
‘luclide
! (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E402 3.000E+02 1.000E+03
}}m-241 1.712E-01 1.628E~01 1.646E-01 1.709E-01 ~ 1.90SE-01 2.786E-01 8.264E-01 3.771E+01
-14 2.120E+00 1.114E+01 3.983E+02 1.111E+08 *4,4S5E+12 *4,455E+12 *4.455E+12 *4.455E+12
£s-137 7.501E+00 7.677E+00 8.040E+00 9.452E+00 1.501E+01 .7.573E+01 7.719E+03 B8.252E+10
H-3 7.929E+01 1.538E+02 6.607E+02 1.092E+05 2.473E+11 *9.597E+15 *9,597E+15 *9.597E+15
‘m-147 4.287E+04 5.5B4E+04 9.474E+04 6.026E+0S ’1.191E+08 8.215E+12 8.371E+12 8.923E+12
hjh-232 8.553E+00 3.595E+00 1.774E+00 8.406E~-01 6.518E-01 7.782E-01 9.195E-01 9.359E-01

*At specific activity limit

'

a
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ummary : Ft Belvoir Fammer 641im2 Ave
I ile : RESRAD Ft Belvoir 641m2 Farmer Ave ROC.RAD

Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines é(i,i:) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = §8.48 S 0.06 years

uclide Initial tmin DSR(1,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
) (pCi/g) Ayears) u . (pCi/g) .. tpci/g)

n-241 8.000E-03  0.1031 + 0.0002 9.2S8E+01 1.620E-01 7.938E+01 1.890E-01

-14  4.100E-02 0.000E+00 7.074E+400 2.120E+00 4.871E-22 *4.455E+12
$-137 2.500E-02 0.000E+00 2.000E+00 7.501E+00 1.035E+00 1.449E+01
-3 6.078E+00 0.000E+00 1.892E-01 7.929E+01 1.846E-10 8.124E+10
®-147 6.851E+00 0.000E+00 3.499E-04 4.287E+04 1.882E-07 7.971E+07

! h=232 5.730E-01 29.08 £ 0.06 2.302E+01 6.517E-01 2.301E+01 6.518E-01

At specific activity limit

-— o - e— —r— o r— e r— g

r— r— r— r—
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Individual Nuclide Dose Summed Over All Pathways

EJ Parent Nuclide and Branch Fraction Indicated
Nuclide Parent THF (1) DOSE(j,t), mrem/yr
(3} (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Am-241 Am-241 1.000E+00 7.011E-01 1.372E-01 7.292E-01 7.020E-01 6.298E-01 4.307E-01 1.452E-01 3.174E-03

h;p—237 Am-241 1.000E+00 3.940E-08 9.596E-08 2.057E-07 5.797E-07 1.568BE-06 4.260E-06 7.854E-06 8.0B1E-06

“r233 Am-241 1.000E+00 1.898E-13 4.486E-13 8.926E-13 2.393E-12 1.848E-11 1.661E-10 8.237E-10 2.405E-09
Th-229 Am-241 1.000E+00 1.160E-14 9.358Ef15 1.265E-14 5.673E-15 5.957E-14 4.998E-13 4.740E-12 6.429E-11
L14 c-14 1.000E+00 2.900E-01 S5.521E-02 1.544E-03 5.535E-09 1.287E-24 0.000E+00 0.000E+00 0.000E+00 |
Cs-137 Cs~137 1.000E+00 4.999E-02 4.885E-02 4.664E-02 3.967E-02 2.498E-02 4.?523-03 4.858E-05 4.544FE-12
iﬂLS H-3 1.000E+00 1.150§+00 5.929E—01v1.380E-01 8.350E-04 3.6B87E~10 0.000E+00 9.000E+00 0.000E+00
"n-147 Pm-147 1.000E+00 2.397E-03 1.840E-03 1.085E-03 1.705E-04 8.631E-07 7.960E-15 0f000E+00 0.000E+00
igm-147 Prn-147 1.000E+00 1.529E-12 4.103E-12 7.596E-12 1.1§2E-11 1.258E-11 1.250E711 1.228E-11 1.152E-11
p—232 Th-232 1.000E+00 3.350E-01 3.350E-01 3.350E-01 3.350E-01 3.350E-01 3.350E-01 3.349E-01 3.346E-01

-
Ra-228 Th-232 1.000E+00 6.518E-01 1.950E+00 4.098E+00 8.379E+00 1.040E+01 8.16SE+00 6.470E+00 6.309E+00

.-h-228 Th-232 1.000E+00 1.808E~02 1.057E-01 4.106E-01 1.510E+00 2.453E+00 2.544E+00 2.543E+00 2.540E+00

THF (i) is the thread fraction‘of the paféhlt nucllide.

-
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Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

S(j.t), pci/g

aclide Parent THF (i) .

4 (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
w-241 An-241 1.000E+00  B.000E-03 7.958E-03 7.873E-03 7.585E-03 6.819E-03 4.697E-03 1.619E-03 3.897E-05
5-237 Am-241 1.000E+00  0.000E400 2.5B4E-09 7.70BE-09 2.520E-08 7.152E-08 1.977E-07 3.67SE-07 3.819E-07
233 An-241 1.000E400  0.000E+00 5.652E-15 5.063E-14 5.533E-13 4.751E-12 4.4948-11 2.628E-10 8.467E-10
h-229 Am-241 1.000E400  0.000E+00 1.780E-19 4.790E-18 1.752E-16 4.564E-1S 1.496E-13 2.908E-12 4.174E-11
414 c-14  1.000E400  4.100E-02 6.862E-03 1.919E-04 6.87SE-10 1.59SE-25 0.000E+00 0.000E+00 0.000E+00
$-137 Cs-137 1.000E400  2.500E-02 2.443E-02 2.332E-02 1.984E-02 1.249E-02 2.476E~03 2.429E-0S 2.272E-12
-3 H-3 1.000E400  6.078E400 2.933E+00 6.826E-01 4.133E-03 1.828E-09 6.518E-32 0.000E+00 0.000E+00
m-147 Pm-147 1.0008400  6.851E400 5.260E+00 3.100E400 4.874E-01 2.467E-03 2.275E-11 2.509E-34 d.oqon+oo
m-147 Pm-147 1.000E+00 0.000E+00 3.937E-11 9.278E-11 1.573E-10 1.690E-10 1.680E-10 1.650E-10 1.548E-10
h-232 Th-232 1.000E400  5.730E-01 5.730E-01 5.730E-01 5.730E-01 5.730E-01 §.729E-01 5.728E-01 5.723E-01
a-228 Th-232 1.000E400  0.000E+00 6.504E-02 1.736E-01 3.996E-01 5.532E-01 5.679E-01 5.677E-01 5.672E-01
h-228 Th-232 1.000E400  0.000E+00 1,o§sé-pz 7.116E-02 3.222E-01 5.457E-01 5.679E-01 5.677E~01 5.672B-01
HF (i) is the thread fraction of the parent nuclide.

ESCALC.EXE execution time

2075.12 seconds

T o T e
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Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 MORBIDITY

Base Parameter

‘ | | current | |
; enu | Parameter | value | Case* | Name
| } } i }
= | Dose conversion factors for inhalation, mrem/pCi: | | |
-1 | Am-241 | 4.440E-01 | 4.440E-01 | DCF2( 1)
-1 | c-14 | 2.090E-06 | 2.090E-06 | DCF2( 2)
-1 | Cs-1374D | 3.190E-0S | 3.190E-05 | DCF2{ 3)
-1 | H-3 | 6.4boz-08 | 6.400E-08 | DCF2( 4)
-1 | Np-237+D | 5.400E-01 | 5.400E-01 | DCF2( 5)
-1 | Pm-147 | 3.920E-05 | 3.920E-05 | DCF2{ 6)
-1 | Ra-2284D | 5.078E-03 | 4.770E-03 | DCF2( 7)
-1 | sm-147 | 7.470E-02 | 7.470E-02 | DCF2( 8)
-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 9)
-1 | Th-229+D | 2.169E+00 | 2.150E+00 | DCF2( 10)
. -1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 11)
. -1 | u-233 | 1.350E-01 | 1.350E-01 | DCF2( 12).
| | | |
-1 | Dose conversion factors for ingestion, mrem/pCi: | _ | |
-1 | Am-241 | 3.640E-03 | 3.640E-03 | DCF3( 1)
-1 | c-14 | 2.090E-06 | 2.090E~06 | DCF3( 2)
-1 | Cs-137+4D | 5.000E-05 | 5.000E-05 | DCF3( 3)
-1 | H-3 | 6.400E-08 | 6.400E-08 | DCF3( 4)
-1 | Np-2374D | 4.444E-03 | 4.440E-03 | DCF3( 5)
-1 | Pm-147 | 1.050E-06 | 1.050E-06 | DCF3( 6}
-1 | Ra-2284D | 1.442E-03 | 1.440E-03 | DCF3( 7)
-1 | sSm-147 | 1.850E-04 | 1.850E-04 | DCF3( 8)
-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 9)
-1 | Th-229+D | 4.027E-03 | 3.530E-03 | DCF3( 10)
-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 11)
-1 | u-233 | 2.890E-04 | 2.890E-04 | DCF3( 12)
! | | |
~34 | Food transfer factors: H | |
~34 | Am-241 . Plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 1,1)
-34 | Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000B-05 | 5.000E-05 | RTF( 1,2)
-34 | Am-241 , milk/livestock~intake ratio, (pCi/L)/(pCi/d) | 2.000E-06 | 2.000E-06 | RTF( 1,3)
=34 | | | |
~34 | ¢c-14 , plant/soil concentration ratio, dimensionless | 5.500E+00 | 5.S00E+00 | RTF{ 2,1)
i c-14 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) | 3.100E-02 | 3.100E-02 | RTF{ 2,2)
| c-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 2,3)
-3 | | ! ! !
«34 | Cs-1374D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
| =34 | cs-1374D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF( 3,2)
=34 | Cs-1374D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000E-03 | 8.000E-03 | RTF( 3,3)
=34 | | | |
=34 | H-3 » Plant/soil concentration ratio, dimensionless | 4.800E+00 } 4.800E+00 | RTF{ 4,1)
=34 | H-3 - . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 4,2)
=34 | BH-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-02 | 1.000E-02 | RTF{ 4,3)
-34 | ' | | |
=34 | Np-237+D , plant/soil concentration ratio, dimensionless | 2.000E-02 | 2.000E-02 [ RTF( S5,1)
{ =34 | Np-2374D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 5,2)
1-34 | Np-237+D , milk/livestock-intake ratie, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF{ 5,3)
-34 | B | |

e e e e oo f”;"f mrm r—
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Dose Conversion Factor (and Related) Parameter Summary (continued)
- File: HEAST 2001 MORBIDITY
| | cCurrent | Base | Parameter
u | Parameter | value | case*r | Name
1 . 1 § {
L ] s ] 1 T T
D-34 | Pm-147 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 6,1)
-34 | Pm-147 ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.G00E-03 | 2.000E-03 | RTF( 6,2)
Iwi-34 | Pm-147  , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 6,3)
p-34 | S ! | T
-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 7,1)
i~34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 7,2)
D-34 | Ra-228B4D , milk/livestock-intgke ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 7,3)
n-34 | - l | |
34 | Sm-147 . Plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 8,1)
'!—34 | sm-147 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-03 | 2.000E-03 | RTF( 8,2)
D-34 | Sm-147 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E~05 | 2.000E-05 | RTF{ 8,3)
=34 | I | |
#w-34 | Th-2284D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 9,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/{pci/d) | 1.000E-04 | 1.000E-04 | RTF( 9,2)
7-34 | Th-2284D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF({ 9,3)
34 | - . . . = l O A
h3-34 | Th-229+Dp , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 10,1)
D-34 | Th-2294D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 10,2)
~34 | Th-229+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) | 5.000E~06 | 5.000E-06 | RTF{ 10,3)
w—-34 | ! | |
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF({ 11,1)
=34 | Th-232 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.0008~04 | 1.000E-04 { RTF{( 11,2)
hi'34 | Th-232 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | S.000E-06 | RTF{ 11,3)
D-34 | | i I
n-34 | U-233 . plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 12,1)
~34 | uU-233 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) | 3.400E-04 | 3.400E-04 | RTF( 12,2)
-34 | U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} | 6.000E-04 | 6.000E-04 | RTF( 12,3)
| | | |
-5 | Bioaccumulation factors, fresh water, L/kg: | | |
-5 | Am-241 , fish | 3.000E+01 | 3.000E+01 | BIOFAC( 1,1)
D-S | Am-241 , crustacea and mollusks | 1.000E403 | 1.000E+03 | BIOFAC( 1,2)
-5 | I I I
hJ-s | c-14 , fish | 5.000E+04 | S.000E+04 | BIOFAC( 2,1)
b-5 | c-14 ¢ crustacea and mollusks | 9.100E+03 | 9.100E+03 | BIOFAC( 2,2)
n-5 | _ | | |
. -5 | Cs-137+D , fish . | 2.000E+03 | 2.000E+03 | BIOFAC( 3,1)
uﬂ-s | Cs-1374D , crustacea and mollusks | 1.000E402 | 1.000E+02 | BIOFAC( 3,2)
o-5 | ! [ [
-5 | H-3 . fish | 1.000E+00 | 1.000E+00 | BIOFAC({ 4,1)
-5 | H-3 ¢ crustacea -and mollusks | 1.000E400 | 1.000E+00 | BIOFAC({ 4,2)
-5 | [ I |
-5 | Np-237+D , fish | 3.000E+01 | 3.000E+01 | BIOFAC( S,1)
-5 | Np—237+n' , crustacea and mollusks { 4.000E+02 | 4.000E+02 | BIOFAC( §5,2)
o-5 | | | |
-5 | Pm-147 , fish | 3.000E+01 | 3.000E+01 | BIOFAC( 6,1) -
-5 | Pm-147 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 6,2)
s | | | |
>-5 | Ra-228+D , fish | 5.000E+01 | S.000E+01 | BIOFAC{ 17,1)
-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 7,2)
| | | |
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Dose Conversion Factor (and Related) Parameter Summaryv(cohtinued)
File: HEAST 2001 MORBIDITY o

| o | current | Base | Parameter
anu | Parameter | valwe | case* | Nanme
1 L ) ' S | '

T T ; T . 1
-5 | Sm-147 s fish | 2.500E+01 | 2.500E+01 | BIOFAC( 8,1)
-5 | Sm-147 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 8,2)
=5 | ] | |
-5 | Th-228+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 9,1)
-5 | Th-2284D , crustacea and mollusks | 5.000E+02 | S.000E+02 | BIOFAC( 9,2)
-5 | I AN R
-5 | Th-2294p , fish [ 1.000E+02 | 1.000E+02 | BIOFAC( 10,1)
-5 | Th-229+D , crustacea and mollusks " | 5.000E+02 | 5.000E+02 | BIOFAC( 10,2)
-5 | o ! 1
-5 | Th-232 « fish ; | 1.000E+02 | 1.000E+02 | BIOFAC( 11,1)
-5 | Th-232 . crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 11,2)
-5 | ‘ | ‘ (. R
-5 | uv-233 , fish o | 1.000E+01 | 1.000E+01 | BIOFAC( 12,1)
-5 | U-233 ¢ crustacea and mollusks . ]| 6.000E+01 | 6.000E+01 | BIOFAC{ 12,2)

1 1 nt 1 ' o "

Base Case means Default.Lib

w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary
-
} | User | | Used by RESRAD | Parameter
enu | Parameter | Input | Default | (If different from user input) | Name
- , : : ! :
RO11 | Area of contaminated zone (m**2) | 6.410E+02 | 1.000E+04 | -—- | AREA
2011 | Thickness of contaminated zone (m) | 4.573E+00 | 2.000E+00 | - | THICKO
011 | Length parallel to aquifer £low (m) | not used | 1.000E+02 | - | LczPAQ
hgon | Basic radiation dose limit (mrem/yr) | 1.500E401 | 3.000E+01 | -— | BROL
RO11 | Time since placemént of material (yr) | 0.000E+00 | 0.000E+00 | -—- | T1
011 | Times for calculations ({yr) | 1.000E+00 | 1.000E+00 | -—- | T( 2)
w011 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | ——- | T(3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | -—— | TC @)
011 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | -—- | T(5)
011 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | TC &)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | - | T¢D
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -—- | T( 8)
011 | Times for calculations (yr) | not used | 0.000E+00 | -— | T 9)
Wo11 | Times for calculations (yr) | not used | 0.000E+00 | - | Ta10)
| | | I 1
012 | Initial principal radionuclide (pCi/g): Am~241 | 8.000E-03 | 0.000E+00 | -—- | s1( 1y
hi012 | Initial principal radionuclide (pCi/g): C-14 | 4.100E-02 | 0.000E+00 | ——— | s1( 2)
RO12 | Initial principal radionuclide (pCi/g): Cs-137 | 2.S00E-02 | 0.000E+00 | ——— | s1( 3)
012 | Initial principal radionuclide (pCi/g): H-3 | 6.078E+00 | 0.000E+00 | ~—- | s1( 4)
012 | Initial principal radionuclide (pCi/g): Pm-147 | 6.851E+00 | 0.000E+00 | ——- | s1( &)
.!012 | Initial principal radionuclide (pCi/g): Th-232 | 5.730E-01 | 0.000E+00 | -—- | s1(11)
RO12 | Concentration in groundwater  (pCi/L): Am-241 |} not used | 0.000E+00 | -—- | wi¢ 1)
012 | Concentration in groundwater  (pCi/L): C-14 | not used | 0.000E+00 | -—- | wi( 2)
012 | Concentration in groundwater (pCi/L): Cs-137 | not used | 0.000E+00 | -—- | wi(¢ 3)
RO12 | Concentration in groundwater (pci/L): H-3 | not used | 0.000E+00 | -— | wi( 4)
012 | Concentration in groundwater  (pCi/L): Pm-147 | not used | 0.000E+00 | -— | wi( &)
Hblz | Concentration in groundwater  (pCi/L): Th-232 | not used | 0.000E+00 | -— | wi(11)
| | N | |
®013 | Cover depth (m) | 0.000E+00 | 0.000E+00 | -—- | COVERO
013 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -— | DENSCV
013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.431E+00 | 1.500E+00 | -— | pENsCz
013 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1. 000E-03 | -—- | vez
thlB | Contaminated zone total porosit? | 4.000E-01 |f4 OOOE-Ol | -—- | TECZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | -—- | Fecz
013 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E401 | 1.000E+01 | —— | neez
i3013 | Contaminated zone b parameter | 5.300E+00 | 5.300E¥00 { -— | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—- | winp
RO13 | Humidity in air (g/m**3) . | 8.000E+00 | 8.000E+00 | - | HUMID
013 | Evapotranspiration coefficient | S.OOOE;01'| 5.000E-01 | - | EVAPTR
013 | Precipitation (m/yr) e | 9.812E-01 | 1.000E+00 | — | PrECIP
RO13 | Irrigation (m/yr) | 2.000E-01 | 2.000E-01 | - | rRI
013 | Irrigation mode | overhead | overhead | -—- | IDITCH
w013 | Runoff coefficient | 2.000E-01 | 2.000E-01 | ——- | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**Z) | not used | 1.000E+406 | - | WAREA
-013 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS
! I [ | |
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | -—- | TpSZ
EJ014 | saturated zone effective porosity | not used | 2.000E-01 | ——— | EPSZ
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Site-Specific' Parameter Summary (continued)‘
| ) | User | | Used by RESRAD | Parameter
anu | Parameter | Input | Default | (If different from user input) | Name
i . +— 1 i f
)14 | Saturated zone field capacity { not used | 2.000E-01 § -—- -} Fcsz
)14 | saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | —-—- | HCcsz
)14 | saturated zone hydraulic gradient | not used | 2.000E-02 | - | HGWT
314 | Saturated zone b parameter | not used | 5.300E+00 | -— | Bsz
314 | Water table drop rate (m/yr) | not used | 1.000E-03 | -—= | vwr
14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | - | DWIBWT
314 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | Np | -— | MODEL
314 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | -—- | uw
| | r | R
015 | Number of unsaturated zone strata | not used | 1 | - | ns
| : [ i | |
| Distribution coefficients for Am-241 | | | | :
016 | Contaminated zone (cm**3/g) | 2. 000E+01 | 2. 000E+01 | -— | penuce( 1)
016 | Saturated zone (cm**3/g) | not used | 2.000E+01 | - | peNucs( 1)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.721E-03 | ALEACH( 1)
016 | Solubility.constant | o. 000E+00 | 0.000E+00 | not used | SoLuBK( 1)
i , : . I | I |
016 | Distribution coefficients for C-14 i | | I o
016 | Contaminated zone (cm**3/g) | o. 000E+00 { 0.000E+00 | - | penuccq 2)
016 | Saturated zone (cm**3/g) | not used | 0.000E+00 | -— | pbcnucs( 2)
016 | Leach rate {(/yr) |.0. 000E+00 | 0.000E+00 | 31360E-Oi | ALEACH( 2)
016 | Solubility constant | o. 000E+00 | 0.000E+00 | not used | SOLUBK( 2)
| o | | | |
016 | Distribution coefficients for Cs-137 | | | |
016 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | -— | DCNUCC( 3)
016 | Saturated zone (cm**3/g) | not used | 4. 600E+03 | -— | pcnucs( 3)
016 { Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.636E-05 | ALEACH( 3)
016 | Solubility constant { 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
| I | | |
016 | Pistribution coefficients for H-3 1 | | |
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | - | pcnucc( 4)
016 | Ssaturated zone (cm**3/g) | not used | 0.000E+00 | -—- } pcNucs( 4)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 | ALEACH( 4)
016 | Solubility:constant | o. oooz+ooi| 0.000E+00 | not used | SOLUBK( 4)
I o | 1 I | |
016 | Distribution coefficients for Pm-147 0. | | |
016 | Contamihgted zone (cm**3/g) |-1 oooz+oo |- -1.000E+00 | 8.249E+02 | pcnucc( 6)
016 | Saturated zone (cm**3/g) | not used |-1.000E+00 | -— | penucs( 6)
016 | Leach rate (/yr) ’ | ©.000E+00 | 0.000E+00 | 9.120E-05 | ALEACH( 6)
016 | Solubility constant | o ooon+oo |'o.ooos+oo i not used | SOLUBK({ 6)
| . N n | | I '
016 | pistribution coefficients for Th-232 | | o | ) ]
016 | Contaminated zone (cm**3/q) |_6 000E+04 | 6.000E+04 | - | Donucc (11)
016 | éaturated zone (cm**3/g) | not used | 6.000E+04 | —— | pcNucs (11)
016 | Leach rate (/yr) | 0.oo00E+00 |‘o.oooz+oo [ 1. 254E-06 '| ALEACH (11)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used’ | SOLUBK(11)

m rm rm

r
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ummary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD
Site-Specific Parameter Summary (continued)
<
{ | User | | Used by RESRAD | Parameter
enu | Parameter | Input | Default | (If different from user input) | Name
W ‘ : | i =
R0O16 | Distribution coefficients for daughter Np-237 = | | ] |
r016 { Contaminated zone (cm**3/g) |-1.000E+00 |~1.000E+00 | 2.574E+02 | penuec( S)
016 | Saturated zone (cm**3/g) | not used |-1.000E+00 | - | pcnucs( 5)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.921E-04 | ALEACH( 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( S)
o | ! [ |
016 | Distnbution coefficients for daughter Ra-228 ] | | |
RO16 | Contaminated zone (cm**3/g) ) 7. 000E+01 | 7.000E+01 | - | penuec( 7)
-016 | Saturated zone (cm**3/g) { not used | 7.000E+01 | -— | pcNucs( 7)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.072E-03 | ALEACH( 7)
h2016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used ° | soLUBK( 7)
I : I I | |
016 | Distribution coefficients for daughter Sm-147 | | | |
w016 | Contaminated zone (cm**3/g) |-1.000E+00 |-1.000E+00 | 8.249E+02 | pcNucc( 8)
RO16 | Saturated zone (cu**3/g) | not used |-1.000E+00 | -— | pcnucs( 8)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 9.120E-05 | ALEACH( 8)
?16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 8)
I | | | I
©016 | Distribution coefficients for daughter Th-228 | | | |
016 | Contaminated zone (cm**3/g) "~ " | 6.000E+04 | 6.000E+04 | - | pcNucc( 9)
516 | saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | penucs ( 9)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E~06 | ALEACH( 9)
"016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 9)
w ! i I !
RO16 | Distribution coefficients for daughter Th-229 | | | |
016 | Contaminated zone (am**3/g) | 6.000E+04 | 6.000E+04 } -— | bcNucc (10)
016 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | DCNUCS (10)
RO16 | TLeach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(10)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK(10)
o S | | |
o1 | Distribution coefficients for daughter U-233 = | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -— | pcNucc(12)
bls | Saturaied zone (cm**3/g) | not uséd | 5.000E+01 | -— | bcNucs (12)
h£016 | . Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.498E-03 | ALEACH (12)
RO16 | Solubility constant | o. ooon+oo'| b.QOOE#oo ] not used | SOLUBK(12)
P | 1 | I
, 017 | Inhalatiop rate (m**3/yr) : I 8.513E+03 | 8.400E+03 | -—- | INHALR
RO17 | Mass 1ogdi§§ for inhalation (g/m**3) | 4.000E-04 | 1.000E-04 | -—— | MLINH
RO17 | Exposure duration | 3.000E401 | 3.000E+01 | - | ED
017 | Sh:.elding factor, inhalation | 2.500E-01 | 4.000E-01 | -— | sur3
w017 | Shielding factor, external ganma | 5. 512E-01 | 7.000E-01 | -— | sHF1
RO17 | Fraction of time spent indoors | 1.712E-01 | 5.000E~01 | -— | FIND
017 | Fraction.of time spent outdoors (on site) | s.710E-02 | 2.500E-01 | -— | Forp
w17 | Shape factor . flag, external gamma | 1.000E:+00‘ | 1.000E+00 | >0 shows circular AREA. | Fs
-
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mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
le : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Site-Specific Parameter Summary (éontinued)

| ) | user | | Used by RESRAD | Parameter
mnu | Parameter | 1Input | Default | (If different from user input) | Name

‘ t ; + - }

© )17 | Radii of shape factor array (used if FS = -1): | | | |

317 | Outer annular radius (m), r‘ingv 1: o n_bt used | 5.000E+01 | -— | RAD_SHAPE( 1)

917 | outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)

ST | outer annuiar radius (m), ring 3: | not used | 0.000E+00 | —-— | RAD_SHAPE( 3)

j N7 |} outer annular radius (m), ring 4: | not used | 0.000E+00 | — } RAb_SHAPE( 4)

! 317 | oOuter annular radius (m), ring S: | not used | 0.000E+00 | - | RAD_SHAPE( 5)
317 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -— } RAD;SHAPE( 6)
717 | oOuter annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7)

{ 217 | outer annular radius (m), ring 8: | not used |r'o.ooos+oo | -— | RAD_SHAPE( 8)

o917 | Outer annular radius (m), ring 9: | not used | 0.600E+00 | -— | RAD_SHAPE( 9)

| 017 | outer annular radius (m), ring 10: | not used | 0.000E+00 | — | RAD_SHAPE (10)
017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -— | RAD_SHAPE(11)
017 | oOuter annular radius (m), ring 12: | not used | 0.000E+00 1 — . | RAD_SHAPE (12)

| , | ! | !

! 017 | Fractions of annular areas within AREA: | | ] |

' 017 | Ring 1. ‘ | not used | 1.000E+00 | - | FRACA( 1)

i 017 | Ring 2 | not used | 2.732E~01 | - | FRACA( 2)

! 027 | Ring 3 | not used | 0.000E+00 | -— { FrRaca( 3)

! 017 | Ring 4 ] not used | 0.000E+00 | - | FRaca( 4)
017 | Ring 5 | not used | 0.000E+00 | -— | FRACA( S)
017 | Ring 6 | not used | 0.000E+00 | ——- { FRACA( 6)
017 | Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
017 | Ring 8 | not used | 0.000E+00 | -——- | FRaca( 8)
017 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
017 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
017 | Ring 11 | not used | 0.000E+00 | -~ | FRACA(11)
017 | Ring 12 | not used | 0.000E+00 | ~— | FrACA(12)

| E _ | l- | |
018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | ~—- | DIET (1)
018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ~—- | DIET(2)
018 | Milk consumption (L/yr) | not used - | 9.200E+01 | -— | DIET(3)

| 018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | - | DIET(4)

| 018 | Fish consumption (kg/yr) | not used |'5.4oon+oo | -—- | DIET(S)

018 | Other séaﬁdod consumption (kg/yr) l,noi used | 9.000E-01 | ~— | DIET(6)

018 | Soil ingestion rate (g/yr)’ ' | 1.826E+01 | 3.650E+01 | -— | sorL

018 | Drinking water intake (L/yr) ) | not used | 5.100E+02 | — | pwr

i 018 | Contard;jgétgop fraction of drinking water |:no£:ﬁséd | 1.000E+00 | - | Fow

- 1018 | Contamination fraction of household water | not used |} 1.000E+00 | - | FHEW

018 | Contamination fraction of livestock water | .not used. | 1.000E+00 | - | FLW

' 018 | Contamination fraction of irrigation water | not used | 1.000E+00 | - { FIRW

1018 | Contamination fraction of aquatic food | not used | 5.000E-~01 | — | FRO
1018 | Contamination fraction of plant food | not used -1 o -—- | FPLANT
018 | Contamination fraction of meat | not used ,'_1 | -—- | FMEAT
018 | Contamination fraction of milk | not used |-1 | -— | FMILK

! | | | !
019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -— | LFIS
1019 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | -— | LFI6
1019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -— | Lwis
1019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | ——- | Lwie
1019 | Livestock soil intake (kg/day) ] not used | 5.000E-01 | ——- | LsI

mr
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jummary : Ft Belvoir Industrial 15 mrem/yr 641m2
q‘ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD
Site-Specific Parameter Summary {continued)
[~
| | User | | Used by RESRAD | Parameter
lenu | Parameter | Input | Default | (If different from user input) | Name
e — : ~ |
RO19 | Mass loading for foliar deposition (g/m**3) | not used { 1.000E-04 | — | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | -—- | pM
019 | Depth of roots {(m) | not used | 9.000E-01 | —— | proOT
byio19 { Drinking wata} fraction from ground water | not used | 1.000E+00 | ——— | FowDw
RO19 | Household water fraction from ground water | not used | 1.000E+00 | —— | FGWHR
019 | Livestock water fraction from ground water | not used | 1.000E+00 | -— | FGWLW
019 | Irrigation fraction from ground water | not used | 1.000E+00 | -—- | FGWIR
| | o | | |
719B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | —-— | Yv(1)
19B | Wet weight:crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | - | v(z)
19B | Wet weight crop yleld for Fodder {kg/m**2) | not used | 1.100E+00 | -— | v(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E<01 | -— | TE(1)
:19B | Growing Season for Leafy (years) | not used | 2.500E-01 | - | TE(2)
EJIQB | Growing Season for Fodder (years) | not used | B.000E-02 | -— | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | -— ] TIV(1)
"19B | Translocation Factor for Leafy | not used | 1.000E+00 | -— | TIV(2)
hleB | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for .Non-Leafy | not used | 2.500E-01 | —-——- | RDRY (1)
R19B | Dry Fqiiar’Interception Fraction for Leafy | not used | 2.500E-01 | —— | RDRY(2)
i19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | — | RDRY(3)
Edl9B | Wwet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | — | RWET (2)
l198 | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RWET (3)
d19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | --- | wiAM
| 1 | 1 |
14 | C-12 concentration in water (g/cm**3) | 2.000E-05 | 2.000E-05 | -—- | cl2wTR
kjld } c-12 concentration in contaminated soil (g/g) | 3.000E-02 | 3.000E-02 | -— | ciz2cz
214 | Fraction of vegetation carbon from soil | 2.000E-02 | 2.000E-02 | -— | csoIin
314 | Fraction of vegetation carbon from air | 9.800E-01 | 9.800E-01 | — | cair
14 | ¢-14 evasion layer thickness in soil (m) | 3.000E-01 | 3.000E-01 | -—- | bMc
h'414 | C-14 evasion flux rate from soil (1/sec) | 7.000E-07 | 7.000E-07 | -— | EVSN
214 | €-12 evasion flux rate from soil (1/sec) | 1.000E~10 | 1.000E-10 | -—— | rREVSN
14 | Fraction of grain in beef cattle feed | 8.000E-01 | 8.000E-01 | ——- | avrG4
hJ14 | Fraction of grain in milk cow feed | 2.000E-01 | 2.000E-01 | -—- | avres
214 | DCF correction factor for gaseous forms of €14 | 8.894E+01 | 0.000E+00 | -——- | cozrF
o ! | | !
OR | Storage times of contaminated foodstuffs (days): | ] o |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- 1 STOR_T(1)
3TOR | - Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | sTOR _T(2)
TOR |  Milk | 1.000E+00 | 1.000E+00 | — | STOR_T(3)
iéroa | Meat and poultry | 2.000E+01 | 2.000E+01 | — | STOR_T(4)
35TOR | Fish | 7.000E+00 | 7.000E+00 | -— | STOR_T(5)
TOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | - | STOR_T(6)
.JTOR | Well water ] -0.000E+00 | 1.000E+00 | -— | STOR_T(7)
STOR | Surface water | 0.000E+00 | 1.000E+00 | ——- | STOR_T (8)
*TOR | Livestock fodder | 0.000E+00 | 4.S500E+01 | -— | sTOR_T(9)
o | | | !
~$21 | Thickness of building foundation (m) | not used | 1.500E-01 | -—- | FLOOR1
1021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
?21 | Total porosity of the cover material | not used | 4.000E-01 | ——— | TPCV
[~
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oumary : Ft Belvoir Industrial 15 mrem/yr 641m2

de : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Site-Specific Parameter Summary (continued)

] . | User = | | Used by RESRAD | Parameter
mnu | Parameter R k Input, { Default | (If}different'fromluse; input) [ Name
= — — z ;
121 | Total porosity of the building foundation | not used Iui.OOOE—Ol | - | TPFL
123 | Volumetric water content of the cover material | not used j’s.oooz-éz | -—- | pH20CV
321 | Volumetric water content of the foundation | not used | 3.000E-02 | -— | PH20FL
121 | Diffusion coefficient for radon gas (m/sec): | ‘ A | | i :' .
121 | in cover material | not used { 2.000E~06 | — { prrcv
321 |  in foundation material | not used | 3.000E-07 | -— | DIFFL
)21 |  in contaminated zone soil | not used | 2.000E-06 | ——— | pIFCZ
{ 321 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -— | BMIX
| 321 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -— | rREXG
| )21 | Height of the building (room) (m) | not used | 2.500E+00 | —-- | BRM
| 721 | Building interior area factor |. not used | 0.000E+00 | — | FAT
i 321 | Building depth below ground surface (m) | not used [-1.000E+00 | -— | P -
i 321 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -=- | EMANA(1)
. 321 | Emanating power of Rn-220 gas _ I not used | 1.500E-01 | -= | EMANAKZ)
o o | | o L
. ITL | Number of graphical time points | 102¢4. | - | - | nets
! ITL | Maximum number of integration points for dose | 17 A — | -—- | LyMax
; ITL | Maximum number of integration points for risk | 257 |} -— | — i KYMAX
i { 1 1 1 1

. Summary of Pathway Selections

Pathway | User Selection
}
1 -- external gamma | active
2 -- . inhalation (w/o radon) | active
3 -~ plant ingestion | suppressed ‘
4 -- meat ingestion | suppressed
S -- milk ingestion | suppressed
6 -~ aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion { active
9 -~ radon | suppressed
Find peak pathway doses |- active
1

| g

r

r
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Initial Soil Concentrations, pCi/g

Am-241
C-14
Cs-137
H-3
Pm—-147
Th-232

8.000E-03
4.100E-02
2.500E-02
6.078E+00
6.851E+400
5.730E-01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Total Mixture Sum M(t) = F;action of Baéic pose Limit Received at Time (t)

Bl
Area: 641.00 square meters
Thickness: 4.57 meters
.over Depth: 0.00 meters
- P
=]
o
i
i

TDOSE (t):

A |

H

ﬂiaxiﬁum TDOSE(f): 1.291E4+00 mrem/yr

8.844E-02 1.637E-01

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
3.390E-01 8.490E-01 1.255E+00 1.290E+00 1.289E+00 1.28BE+00

M(t): 5.896E-03 1.091E-02 2.260E~02 S.CéOE-OZ 8.365E-02 8.602E-02 8.592E~02 8.584E~02

at t

= 66.5 t 0.1 years

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

As mrem/yr and Fraction of Total Dose At t = 6.650E+01 years
; Water Independent Pathways (Inhalation excludes radon)
.
Ground Inhalation Radon Plant Meat Milk Soil
adio-
.Juclide mrem/yr fract. mrem/yr fract. nprem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mren/yr fract.
Nuclide
m-241 3.37BE-05 0.0000 1.076E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.447E-05 0.000C
2-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.000C
35-137 2.404E-03 0.0019 7.334E-09 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.CO00E+00 0.0000 7.096E-07 0.000C
-3 0.000E+00 0.0000 1.151E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 4.782E-28 0.000C
.lh—147 9.670E~13 0.0000 7.824E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.760E-13 0.000C
Th-232 1.232E+00 0.9539 4.929E-02 0.0382 0.000E+00 0.0000 O.0C00E+00 0.0000 O0.000E+00 0.0000 O0.00C0E+00 0.0000 7.S5S94E-03 0.005¢
hﬁtal 1.234E+00 0.9558 4.939E-02 0.0383 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0Q00E+00 0.0000 7.649E-03 0.005¢

EJ
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!SRAD, Version 6.3 T Limit = 30 days '
mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
e : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD
Total Dose Contributions TDOSE(i,p,t)Vfo.r Individual Radionuclidéé (i) and Pathwavys {p) L
As mrem/yr and Fraction of Total Dose At t = 6.650E+01 years
Water Dependentv Pathways ‘ L
Water Fish Radon Plant Meat Milk All Pathways*
dio- : v
iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
aclide
0-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.959E-04 o.ooozL
-14 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+OQ 0.0000 0.000E+00 0.0000 0.0003}00 0.0000 0.000E+00 0.000C
3-137 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0b0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.405E-03 0.001¢
-3 0.000E+00 0.0000 0.000E4+00 0.0000 0.000E+00 0.0900 0.000E+00 0.0000 0.000E+00 9,0000 0.000E+00 O._OOOO 1.156E-25 0.000CU
»-147 O0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000_ 0.000E+00 0.0000 0.000E+00 0.0000 0.00_6E+00 0.000'O‘ 2.225E-12 0.000C
1-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0_.0bOE+00 0.0000 0.000E+00 0.0000 1.289E+00 0.998C
stal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.291E+00

Sum of all water independent and dependent pathways.

L

L
L
L
L
L
L
L
L
!
L
i
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urmary : Ft Belvoir Industrial 15 mrem/yr 641m2

ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
el As mrem/yr ‘and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
-
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241 4.811E-05 0.0005 1.534E-04 0.0017 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.761E-05 0.000S

i—i4 ' 3.552E-08 0.0000 8.316E-07 0.0000 O0.000E+00 0.0000 0.0D00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.067E-07 0.000C

s-137 1.119E-02 0.1265 3.413E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.302E-06 0.000C
H-3 0.000E+00 0.0000 1.776E-04 0.0020 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.382E-07 0.000C
“m-147 4.160E-05 0.0005 1.022E-05 0.0001 0.000E+00 0;b000 0.000E+00 0.0000 0.000E+400 0.0000 O.00OCE+00 0.0000 1.689E-05 0.0002
i{h—232‘ 3.166E—92 0.3580 4.074E-02 0.4607 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 4.316E-03 0.048E
?otal 4.294E;dé 0.4855 4.108E-02 0.4646 0.0D00E+00 0.0000 ' 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.415E-03 0.049¢

| T . ,- : :

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
i As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathwéys

EA Water Fish Radon Plant Meat Milk All Pathways*

adio-

Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
iJm—241 0.000E4+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000\ 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.791E-04 0.0032
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.738E-07 0.000C

‘'s~137  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.118E-02 0.1265
i l-3 0.000E+00 0.0000 0©.000E+00 0.0000 ,0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.784E-04 0.002C
Pm~147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.870E-05 0.0008
Eh*232 0.000E+00 0.0000 0©.000E+00 0.6000: 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.672E-02 0.867S
lgotal 0.000E+00 0.0000 0.000E+00 0.0000 ' 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 B8.844E-02 1.000C

:Sum of all water independent and dependent pathways.

h
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ammary : Ft Belvoir Industrial 15 mrem/yr 641m2

ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) L
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 Years
Water Independent Paﬁhways {Inhalation excludes radon) L
Ground Inhalation Radon Plant Meat Milk Soil S
adio~- — - - - . - — -
uclide mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mfem/yt fract.
n-241 4,785E-05 0.0003 1.5258—04 0.0009 0.000E+OQ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 O.(jOOO 1-7193-05 0.000S¢ -
-14 5.944E-09 0.0000 1.392E-07 0.0000 0.000E+00 0.000»({ ) 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.78SE-08 0.000CL
s-137 1.093E-02 0.0668 3.335E-08 0.0000 0.000E+00 0.0900, 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.226E-06 0.000C.
-3 - 0.000E400 0.0000 8.571E-05 0.0005 O0.000E400 0.0000 0.00DE+OO 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.562E-D7 0.000C
n-147 3.194E-0S 0.0002 7.843E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 1.297E-05 0.000‘IL
h-232 1.067E-01 0.6519 4.104E-02 0.2507 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.593E-03 0.0281%
otal 1.177E-01 0.7191. 4.129E-02 0.2522 0.000E+00 0.0000 0.000E+Od 0.0000 0.000E+00 0.0000 0.006E+00 0.10000 4.687E-03 0.0ZBEL
Total Dose Contributions TDOSE(i,p,t) 'for Indiv:l.d,u.al‘ ﬁa&ionuclides (1) and Pathways (p) .
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years L
Water Dependent Pathways .
Water Fish Radon Plant Meat Milk All Pathways* L
adio-
uclide mrem/yr fract.. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.[
m~241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.776E-04 0.0017
-14 0.000E+00 0.0000 ‘0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.OOOE+00 0.0000 1.629E-07 0.000C_ .
s-137 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,.000E+00 0.0000 O0.000E+00 0.0000 1.093E-02 0.0668L
-3 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.607E-0S5 0.000%5®
m-147 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S5.27SE-05 0.0003
h-232 0.000E+00 O.'OOQO_ 0.000E+00 0.0000 0.000E{OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.523E-01 0.930'7L
otal  0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 1.637E-01 1.000C

Sum of all water

independent and dependent pathways.
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ﬁmmary : Ft Belvoir Industrial 15 mrem/yr 641m2
Wile  : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

[
Water Independent Pathways {Inhalation excludes radon)
- Ground Inhalation Radon Plant Meat Milk Soil
Radio-
‘uclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mren/yr fract. mrem/yr fract.
i{ AN . . .
Am-241 4.735E-0S 0.0001 1.509E-04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.638E-05 0.0002
T-14 1.661E-10 0.0000 3.889E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.990E-10 0.000C
! . ) .
iés-137 1.044E~02 0.0308 3.184E-08 0.0000 O0.0CO0E+400 C.0000 0.000E+00 0.0000 OQ.QGOOE+00 0.0000 O0.000E+00 0.0000 3.081E-06 0.000C
+3 " 0.000E+00 0.0000 1.995E-05 0.0001 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.289E-08 0.000C
§m4147 1.882E~05 0.0001  4.623E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.644E-06 0.000C
h}h—232 2.810E~01 0.8290 4.207E-02 0.1241 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 5.133E-03 0.0151
5.220E-03 0.0154

Total 2.915ﬁ?01 0.8600 4.225E-02 0.1246 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

.i Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrer/yr and Fraction of Total Dose At t = 3.000E+00 years

: .
ié Water Dependent Pathways

; Water Fish Radon Plant Meat Milk All Pathways*
Qadio- :

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract.

I -241 " 0.000E+00 0.0000 0.000E+00 0.0000 0.d00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.746E-04 0.0008
c-14 0.000E#OO 0.0000 0.000E+00 0.0000 0.0D0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.554E-09 0.000C
93-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.060E+00 6.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.044E-02 0.0308

1-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.003E-05 0.0001
him—147 0.000E+00 0.0000 0.000E+00 0.0000 O.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.109E-05 0.0001
Th;232 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.282E-01 0.9682
N . . - . .

3.390E-01 1.000C

! . :
jgotal = 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

H

[
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umnary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionut;lides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

I Ground Inhalation . Radon ) Plant 5 Meat Milk o v Soil
adio- — — :
uclide mrem/yr fract. mren/yr fract. nrem/yr fract. nrem/yr  fract. nren/yr fract. mrem/yr fract. mren/yr fract.

m-241. 4.562E-05 0.0001 1.454E-04 0.0002 0.000E+00 0.0060 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.35SBE-05 0.0001

~14  5.942E-16 0.0000 1.391E-14 0.0000 0,000E+00 0.0000 0.0G0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.785E-15 0.000C|
s-137 8.878E-03 0.0105 2.70BE-08 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.620E-06 0.000C
-3 . D;OOOE+OO 0.0000 1.207E-07 0.0000 O0.000E+00Q 0.060Q 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 S5.016E-10 0.000C .
n-147 2.959E-06 0.0000 7.268E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.262E—06 0.000C
h-232  7,876E-01 0.9277 4.579E-02 0.0539 ~0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.484E-03 0.007¢

rm

=

otal 7.965E?01 0.9382 4.594E—02 0.0541 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 6.561E-03 0.0077
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathwafs

Water ... Fish - .. Radon Plant Meat L Milk a1l Pathways*

adio-
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

m~241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.646E-04 0.0003
-14. 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.629E-14 0.000C
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.881E-03 0.010%
=3 . 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.212E-07 0.000C
n-147 0.0GOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.888E-06 0.000C.
h-232 0.0QOE+00 0.0000 0.000E+00 ©0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.399E-01 0.9892¢~

|

otal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.490E-01 1.000C

Sum of all water independent and dependent pathways.
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ﬁmnary : Ft Belvoir Industrial 15 mrem/yr 641m2
yile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
i As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio-
uclide mrem/yfi‘ fract. mrem/&r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 4.102E-05 0.0000 1.307E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.61SE-05 0.0001

14 1.373E-31 0.0000 3.213E-30 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.123E-31 0.000C
LJ3;137 5.591E-03 0.0045 1.70SE-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.650E-06 0.000C
H-3 0.000E+00 0.0000 5.332E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.216E-16 0.000C
“m-147 1.498E-08 0.0000 3.679E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.082E-09 0.000C
iJh4232 1.193E+00 0.9503 4.898E-02 0.0390 o.bqqg#bo 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.497E-03 0.006C

Total 1.1983*-05' 0.9548 4.911E-02 0.0391 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.565E-03 0.006C

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathwéys

i Water Fish Radon Plant Meat Milk All Pathways*
%adio—

Nuclide mrem/yr fract. nmrenm/yr fract. mrem/yr fract. nren/yr fract. nren/yr fract. mrem/yr fract. mren/yr fract.

um-241 0".000E+Ob 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.379E-04 0.0002
c-14 0.000E+00 0.0000 0.000E4;00 0.0000 O.vOOIOE-!'OO 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 3.763E-30 0.000C
'g~137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.593E-03 0.004S

d—3 0.00‘0E+00 0.0000 0.DOOE+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.354E-14 0.000C
Prn-147 0.000E+00 0.0000 0.000E+00 6.0000 0.060E+00 0.0000 0.000E+00 0.0000 O©.0COE+00 0.0000 O0.000E+00 0.0000 2.474E-08 0.000C
'f.:h"232 0.060E+00‘ 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E~i:b0 0.'0000 0.000E+00 0.0000 0.000E+00 0.0000 1.249E+00 0.9954
1 : . ) .

hédlal 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.255E+00 1.000C

iSum of all water independent and dependent pathv;ays.
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mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

Water Independent Pathways (Inhalation exclﬁdes radon)

~ Ground Inhalation ) Radon Plant . Meat Milk Soil

adio- - - y
aclide mrem/yr £ract. mrem/yr fract. mrem/yr fract. mrém/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.

2-241 2;828E-05 0.0600 9.005E-05 0.0001 O0.000E+00 0.0006 0.000E+00 0.0000 O.bOOE+Ob 0.0000 '0.000E+00 0.0000 4.557E-05 0.000C
-14 0.000E+00 0.0000 0.000E+00 0ﬂ0000  0.000E+00 0.0000 0.006E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000C
s~-137 1.108E-03 0.0009 3.380E-09 0.0000 O.000E+00 0.0000 0.000E4+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.271E-07 0.000C
-3 0.000E+00 0.0000 = 0.000E+00 0.0000 ©.000E+00 0.0000 0.00bE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
i =u-147 1.381E-16 0.0000 5.433E-13 0.0000v 0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+OO 0.0000 0.000E+00 0.0000 8.311E-14 0.000C
h=-232 1.232E+00 0.9549 4.929E-02 0.0382 0.000E+00 0.00Qb 0.000E+00 0.0000 Q.OOdE+OO 0.0000 0.000E+00 0.0000 7.59SE-03 0.0059°"

f r— r r— r

r—-ﬂi

{ otal 1.233E+00 0.9558 4.938E-02 0.0383 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.641E-03 0.005¢
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Watér Dependent Pathways

Water Fish ‘Radon Plant Meat Milk All Pathways*

»

i adio- - -
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem[yr fract. nrem/yr fract. nrem/yr fract.

m-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0DOE+OD 0.0000 - 1.639E-04 0.0001
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O.DOOb 0.000E+00 0.0000 0.000E+00 0.000C
s-137 0.000E+00 0.0000 0.000E+00 0.0006 0.000E+00 0.0000 0.006E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.108E-03 0.000¢
-3 0.000E+00 .0.0000 O0.000E+00 0.0000 0.000E+00 0.6000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
m-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O;OOOE+00 0.0000 ©0.000E+00 0.0000 6.266E~13 0.000C
h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.289E+00 0.999C

otal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.d000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.290E+00 1.000C

Sum of all water independent and dependent pathways.
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aumary : Ft Belvoir Industrial 15 mrem/yr 641m2
hﬁle : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Total Dose Contributiong TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
.J As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

L Ground Inhalation Radon Plant Meat ’ Milk Soil
Radio- ' -
aclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 9.793E-06 0.0000 3.105E-0S 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.571E-05 0.000C
“~14  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
L-137 1.087E-05 0.0000 3.316E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.209E-09 0.000C
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
Pm-147 0.000E+00 0.0000 5.335E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 8.1SSE-14 0.000C
idt:féz 1.232E400 0.9558 4.528E-02 0.0382 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.593E-03 0.0059

Total  1.232E+00 0.9558 4.931E-02 0.0383 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.609E-03 0.0059

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

(¥

Water Dependent Pathways

i} » ) Water Fish Radon Plant Meat Milk All Pathways*
adio- :

Nuclide 'mrem/yr fract. mrém/yr fract. hrem/yr fract. mrem/yr fract. mrém/yr fract. mrem/yr fract. 'mreﬁ/yr fraét:

kén-zgz 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.656E-05 0.000C
C-14  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0006 1.087E-05 0.000C
ij;a " 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C

-147 0.000E+00 0.0000 O0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.150E-13 0.000C
Th~232 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.289E+00 0.999¢

iJotél 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.289E+00 1.000C

“Sum of all water independent and dependent pathways.

v
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) L
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water inde;;endent Pathways (Inhalation excludes radon) C
Ground Inhalation Radon Plant Meat Milk Soil
adio- - -
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fractL
m-241 2.913E-07 0.0000 7.559E-07 0.'0_000 0.000E+00 0.0000 0.000E#OO 0.0000 0..00013+00 0.0000 ~0.000E+00 0.0000 3.826E-07 O. OOOC
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 000
s-137 1.017E-12 0.00_00‘ 3.;02E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.001E-16 O. OOO(L
-3 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
m-147 0.0.00E+00‘ 0.0000 5.00SE~13 0.0000 0.0_00E+0'0 0.0000 0.000E+00 0.00QO 0.00QE+00 0.0000 0.000E+00 0.0000 7.651E-14 0 000¢
h-232 1.231E+00 0.9559 4.923E-02 0:0382 0.000E_+00 0.70000‘ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.586E-03 0 005
otal 1.231E+00 0.9559 4.923E-02 0.0382 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.587E~03 O. OOSQL
Total Dose Contributions TDOSE(i,p,t)”fb'r Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years L
Water Dependent Péthwajs
, ~ Water ) _Fish Radon ) Plant Meat - Milk All Pathways* L
adio-
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. nrem/yr fract. mrem/yr fract.
c ; | - : I
n-241 0.000E+00 0.0000 0.600E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.006E+00 0.0000 0.000E+00 0.0000 1.430E-06 0.000CL
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CC0E+00 0.0000 ©0.000E+00 0.000C
8-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.017E-12 0.000
-3 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000
n-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S.770E-13 0.000C
h-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.288E+00 1.000(‘F
otal 0.000E+00 0.0000 0.'000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.28BE+00 1.000L~
Sum of all water independent and dependent pathways.

L
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ummary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD
) Dose/Source Ratios Summed Over All Pathways
(W Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR({j,t) At Time in Years (mrem/yr) / (pCi/qg)
h{ (1) i) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
ip-241 An-241 1.000E+00 3.488E~02 3.470E-02 3.433E-02 3.307E-02 2.973E-02 2.048E-02 7.062E-03 1.699E-04
m-241 Np-237+D 1.000E+00 2.980E-08 B.916E~08 2.069E-07 6.087E-07 1.673E-06 4.573E-06 8.471E-06 8.798E-06
h*m-Zdl U-233 1.000E+00 1.604E-15 1.121E-14 5.897E-14 5.190E-13 4.17SE-12 3.859E-11 2.242E~10 7.207E-10
Am-241 Th-229+D 1.000E+00 1.785E-18 2.673E-17 3.108E-16 8.140E-15 1.921E-13 6.081E-12 1.171E-10 1.67SE-09
m-241 ZDSR(3}) 3.488BE-02 3.470E-02 3.433E-02 3.308E-02 2.974E-02 2.049E-02 7.070E-03 1.787E-04
c-14 c-14 1.000E+00 2.37SE-05 3.974E-06 1.111E-07 3.974E-13 9.17éE-29 0.000E+00 0.000E+00 0.000E+00
s-137+4D Cs-137+4D 1.000E+00 4.476E-01 4.374E-01 4.176E-01 3.552E-01 2.237E-01 4.434E-02 4.350E-04 4.069E-11
B-3 H-3 - 1.000E+00 2.935E~05 1.416E-05 3.295E-06 1.994E-08 8.809E-15 3.127E-37 0.000E+00 0.000E+00
kJm-147 Pm-147 1.000E+00 1.003E-05 7.699E-06 4.538E-06 7.134E-07 3.611E-09 3.330E-17 3.672E-40 0.000E+00
Pm-147 Sm-147 1.000E+00 1.118E-14 3.001E-14 S5.555E-14 8.641E-14 9.198E-14 9.142E-14 8.977E-14 8.422E-14
‘m~147 EDSR(J) 1.003E-05 7.699E-06 4.538E-06 7.134E-07 3.611E-09 9.146E-14 B8.977E~14 8.422E-14
Th-232 Th~-232 1.000E400 7.836E~02 7.836E-02 7.836E-02 7.836E-02 7.836E-02 7.835E-02 7.833E-02 7.826E-02
"h-232 Ra-228+D 1.000E+00 4.656E-02 1.325E-01 2.760E-01 5.747E-01 7.77SE-01 7.970E-01 7.968E-01 7.961E-01
th—232 Th-228+D 1.000E+00 8.964E-03 5.49BE-02 2.184E-01 8.127E-01 1.324E+00 1.374E+00 1.374E+00 1.373E+00
h~232 ¥DSR(3) 1.339E-01 2.659E-~01 5.728E-01 1.466E+00 2.180E+00 2.250E+00 2.249E+00 2.247E+00
ijhe DSR includes contributions from associated (half-life £ 30 days) daughters.
! Single Radionuclide Soil Guidelines G(i,t) in pCi/g
EJ Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Nuclide
EJ (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Am-241 4.300E+02 4.323E+02 4.369E+02 4.535E+02 5.045E+02 7.322E+02 2.122E+03 8.393E+04
l-14 6.316E+05 3.774E+06 1.3S50E+08 *4.455E+12 *4.455E+12 *4.455E+12 *4,.455E+12 *4.455E+12
IJ5-137 3.351E+01 3.429E+01 3.592E+01 = 4.223E+01 6.705E+01 3.383E+02  3.448E+04 3.686E+11
H-3 5.111E+05 1.059E+06 4.552E+06 7.521E+08 1.703E+15 *9.597E+15 *9.597E+15 *9.597E+15
"m-147 1.496E+06 1.948E+06 3.305E+06 2.102E+07 4.154E+09 1.640E+14 1.671E+14 1.781E+14
1.120E+02 5.642E+01 2.619E+01 1.023E+01 6.882E+00 6.667E+00 6.669E+00 6.675E+00

232

*At specific activity limit

-
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amnary : Ft Belvoir Industrial 1S5 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Ave ROC.RAD

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines ‘G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 66.5 ¢ 0.1 years

aclide 1Initial tnin DSR (i, tmin) G(i,tmi_n) DSR (3., tmax) G(i,tmax‘)
() (pci/g) (vears) N (pCi/g) . (pci/g)
2-241 8.000E-03 0.000E400 3.488E-02 4.300E+02 2.448E-02 6.126E+02
-14 - 4.100E-02 0.000E+00 " 2.375E-05 6.316E+05 0.000E+00 *4.4SSE+12
3-137 2.500E-02 0.000E+00 4.476E-01 3.3S1E+01 9.619E-02 1.559E+02
-3 6.07BE+00 0.000E+00  2.935E-05 S5.111E+05 K 1.901E-26 *9.597E+1S
2-147 6.851E+00  0.000E+00 1.003E-05 1.496E+06 3.248E-13 4.618E+13
h-232  5.730E-01 95.7 £ 0.2 . 2.250E+00 6.667E+00 2.249E+00 6.670E+00

At specific activity limit

T

. - o
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unmary : Ft Belvoir Industrial 15 mrem/yr 641m2
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Individual Nuclide Dose Summed Over All Pathways

iﬂ Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF (1) DOSE(j,t), mrem/yr

- (3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.QO0E+02 1.000E+03
Am-241 Am-241 1.000E+00 2.791E-04 2.776E-04 2.746E~-04 2.646E-04 2.379E-04 1.639F-04 5.649E-05 1.359E-06
i;p-237 Am~241 1.000E+00 2.384E-10 7.133E—10’1.655E-09 4.870E-09 1.338E-08 3.658E-0B 6.777E-08 7.038?—08
"-233 Am-241 1.000E+00 ‘1.284E-17 8.967E-17 4.718E-16 4.152E-15 3.340E-14 3.087E-13 1.794E-12 5.766E-12
iéh-229 Am-241 1.000E+00 1.428E-20 2.139E-19 274863—18 6.512E-17 1.537E-15 4.865E-14 9.369E-13 1.340E-11
‘J-l4 Cc-14 1.000E+00 9.738E-07 1.629E-07 4.554E-09 1.629E-14 3.763E-30 0.000E+00 0.000E+00 0.000E+00
Cs-137 Cs-137 1.000E+09 1.119E-02 1.093E-02 1.044E-02 B.BBIE—OB 5.593E-03 1.108E-03 1.0B7E~0S5 1.017E-12
kj—B H-3 1.000E+00 1.784E-04 8.6078-05‘2ﬁ003E-05 1.212E-07 5.354E-14 0.000E+00 0.000E+00 0.000E+00
fm—147 Pm-147 1.000E+00 .’6.8703-05‘5.2758-05 3.109E-05 4.888E-06 2.474E-08 2.282E-16 0.000E+00 0.000E+00
iém—lfl Pm~147 1.000E+00 7.661E-14 2.0§6E—13 3.805E-13 5.920E-13 6.301E—13 6.263E~13 6.150E-13 5.770E-13

ih-232 Th-232 1.000E+00 4.490E-02 4.490E-02 4.490E-02 4.490E-02 4.490E-02 4f489E—02 4.488E-02 4.4B4E-02
Ra-228 Th-232 1.000E+00 2.668E-02 7.593E-02 1t581E-01 3.2333—01 4,455E-01 4.567E-01 4.566E-01 4.562E-01
i;h—ZZS 7.875E~-01 7.873E-01 7.866E-01

Th-232 1.000E+00 5.136E-03 3.150E-02 1.251E-01 4.657E-01 7.586E-01

THF (1)

"

is the thread fraction of the parent nuclide.
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Individual Nucllide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

iclide Parent THF(i) ’ 8¢i,¢t), pci/g

4 (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
3241 Am-241 1.000E400  B.000E-03 7.958E-03 7.873E-03 7.585E-03 6.819E-03 4.697E-03 1.619E~03 3.897E-05
p-237 Am-241 1.000E+00 © 0.000E+400 2.584E-09 7.708E-09 2.520E-08 7.152E-08 1.977E-07 3.675E-07 3.819E~07
=233 Am-241 1.000E400  0.000E+00 S.652E-15 5.063E-14 5.533E-13 4.751E-12 4.494E-11 2.628E-10 8.467E-10
h-229 Au-241 1.000E+00  0.000E+00 1.780E-19 4.790E-18 1.752E-16 4.564E-15 1.496E-13 2.909E-12 4.174E-11
14 C-14  1.000E+00  4.100E-02 6.862E~03 1.919E-04 6.87SE-10 1.S9SE-25 0.000E+00 0.000E400 0.000E+00
$-137 Cs-137 1.000E+00  2.500E-02 2.443E-02 2.332E-02 1.984E-02 1.249E-02 2.476E-03 2.429E-05 2.272E-12
-3 H-3 1.000E400  6.078E+00 2.933E+00 6.826E-01 4.133E-03 1.828E-09 6.518E-32 0.000E+00 0.000E+00
a-147 Pm-147 1.000E400  6.851E+00 5.260E400 3.100E+00 4.874E-01 2.467E-03 2.27SE-11 2.509E-34 0.000E+00
m-147 Pm-147 1.000E+00 "6§oooz+do 3.937E-11 9.278E-11 1.5798-10 1.690E-10 1.680E-10 1.650E-10 1.548E-10
h-232 Th-232 1.000E400  5.730E-01 5.730E~01 5.730E-01 5.730E-01 5.730E-01 5.729E-01 5.728E-01 5.723E-01
a-228 Th-232 1.0002400  0.000E+00 6.504E<02 1.736E-01 3.996E-01 5.532E-01 5.679E-01 S.677E-01 5.672E-01
h-228 Th-232 1.000E+00 o.oooz+oo';;osszfqz 7.1168-02 ;.ézzn-o; 5,4573-9; 5.679E-01 5.677E-01 5.672E-01

HF (1) is the thread fraction of the parent nuclide.

ESCALC.EXE execution time = 941.65 seconds

.
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ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 MORBIDITY

i | current | Base | Parameter
enu | Parameter | value | caser | Name

: : : —
-1 | Dose conversion factors for inhalation, mrem/pCi: { . | |
-1 | am-241 ) | 4.440E-01 | 4.440E-01 | DCF2( 1)
-1 | c-14 | 2.090E-06 | 2.090E-06 | DCF2( 2)
-1 | Cs-137+D | 3.190E-05 | 3.190E-05 | DCF2{ 3)
-1 | B-3 | 6.400E-08 | 6.400E-08 | DCF2( 4)
-1 ] Np-237+D | 5.400E-01 | 5.400E-01 | DCF2( 5)
-1 | Pm-147 | 3.920E-05 | 3.920E-0S | DCF2( )
-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2( 7)
-1 | sm-147 | 7.470E-02 | 7.470E-02 | DCF2( 8)
-1 | Th-2284D | 3.454E-01 | 3.420E-01 | DCF2( 9)
-1 | Th-229+D | 2.169E+00 | 2.150E400 | DCF2( 10)
-1 | Th-232 | 1.640E400 | 1.640E+00 | DCF2( 11)
-1 | u-233 | 1.350E-01 | 1.350E-01 | DCF2( 12)

| | i |
-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
-1 | am-241 | 3.640E-03 | 3.640E-03 | DCF3( 1)
-1 | c-14 | 2.090E-06 | 2.090E-06 | DCF3( 2)
-1 | Cs-137+4D | 5.000E-05 | 5.000E-05 | DCF3( 3)
-1 | B-3 | 6.400E-08 | 6.400E-08 | DCF3( 4)
-1 | Np-237+D | 4.444E-03 | 4.440E-03 | DCF3( §)
-1 | Pm-147 { 1.050E-06 | 1.050E-06 | DCF3( 6)
-1 | Ra-2284D | 1.442E-03 | 1.440E-03 | DCF3( 7)
-1 | Sm-147 | 1.850E-04 | 1.850E-04 | DCF3( 8)
-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 9)
-1 | Th-229+D | 4.027E-03 | 3.530E-03 | DCF3( 10)
-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3{( 11)
-1 | vU-233 | 2.890E-04 | 2.890E-04 | DCF3( 12}

I | | |
-34 | Food transfer factors: | | |
-34 | Am-241 ¢« plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 1,1)
-34 | 2am-241 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) ' | 5.000E-0S | S.000E-05 | RTF( 1,2)
-34 | Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-06 | 2.000E-06 | RTF( 1,3)
-34 | [ | -
-34 | c-14 ¢ plant/soil concentration ratio, dimensionless | 5.S500E+00 | S.SOOE+00 | RTF( 2,1)
-34 | c-14 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.100E-02 | 3.100E-02 | RTF( 2,2)
-34 | c-14 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 2,3)
-34 | [ ! !
-34 | ©s-1374D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
~34 | €s-1374D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF( 3,2)
-34 | €s~1374p , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 8.000E-03 | 8.000E-03 | RTF( 3,3)
-3 | , | [ |
-34 | B-3 . plant/soil concentration ratio, dimensionless | 4.800E+00 | 4.800E+00 | RTF( 4,1)
-34 | B-3 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 4,2)
~34 | B-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-02 | 1.000E-02 | RTF({ 4,3)
=34 | : ! | |
-34 | Np-2374D , plant/soil concentration ratio, dimensionless | 2.000E-~02 | 2.000E-02 | RTF{ S,1)
~34 | Np-2374D , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( §5,2)
-34 | Np-2374D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 } S.000E-06 | RTF( 5,3)
-34 | | 1 |

.

. ‘
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File : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
_ Dose Conversion Factor (and Related) Parameter Summary (continued)
- File: HEAST 2001 MORBIDITY ' '
| | Current | Base | Parameter
i;enu | Parameter | value | casex | Name
[l 1 1 [
1 . ) ] i T 1
n-34 | Pm-147 . plant/soil concentration ratio, dimensionless | 2.500E~03 | 2.S500E-03 | RTF( 6,1)
-34 | Pm-147 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-03 | 2.000E-03 | RTF( 6,2)
*—34 | Pm~147 , milk/livestock-intake ratio, (pCi/L)/{pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 6,3)
p-34 | - | | I
34 | Ra-2284D , plant/soil concentration ratio, dimensionless | 4.000E~02 | 4.000E-02 | RTF( 7,1)
hd-34 | Ra-2284Dp , beef/livestock-intake ratio, {(pCi/kg)}/(pCi/d) | 1.000E-03 { 1.000E-03 | RTF( 7,2)
p-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 7,3)
=34 | - ) | I |
~34 | Sm-147 .+ plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 8,1)
D-34 | sSm-147 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-03 | 2.000E-03 | RTF( 8,2)
D-34 | Sm-147 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E~05 | RTF( 8,3)
u;—“ 1 ; ‘ | | |
-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E~03 | RTF( 9,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 9,2)
'-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E~06 | 5.000E-06 | RTF( 9,3)
k-3 1 . o L |
p-34 | Th-229+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 10,1)
n-34 | Th-2294Dp , beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) | 1.000E~04 | 1.000E-04 | RTF( 10,2)
ié°34 | Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) l 5.000E-06 I 5.000E-06 | RTF{ 10,3)
-34 | ] | |
D-34 | Th-232 , plant/soil concentration ratio, dimensionless { 1.000E-03 | 1.000E-03 | RTF( 11,1)
[-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 11,2)
EJ-Bd | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E~06 | 5.000E-06 | RTF({ 11,3)
D-34 | | | !
1-34 | U-233 , plant/soil concentration ratio, dimensionless | 2.500E~03 | 2.500E-03 | RTF( 12,1)
-34 | U-233 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF{ 12,2)
p-34 | u-233 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 12,3)
s | | I |
ié_s | Bioaccumulation factors, fresh water, L/kg: | | |
-5 | Am-241 . fish | 3.000E+01 | 3.000E+01 | BIOFAC( 1,1)
p-5 | Am-241 ¢ crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 1,2)
]
s | | |
-5 | c-14 . fish | 5.000E+04 | 5.000E+04 | BIOFAC({ 2,1)
p-5 | c-14 ¢ crustacea and mollusks | 9.100E+03 | 9.100E+03 | BIOFAC( 2,2}
=5 | : ‘ | | 1
-5 | cs-137+D , fish | 2.000E+03 | 2.000E+03 | BIOFAC( 3,1)
p-S | Cs-1374D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC( 3,2)
n-s | | | |
-5 | B-3 ¢ £ish | 1.000E4+00 | 1.000E+00 | BIOFAC( 4,1)
B-S | H-3 ., crustacea and mollusks | 1.000E+00 | 1.000E+00 | BIOFAC( 4,2)
p-5 | I | |
~5 | Np-237+D , fish | 3.000E+01 | 3.000E+01 | BIOFAC( S,1)
hJ-S | Np-2374D .., crustacea and mollusks | 4.000E+02 | 4.000E+02 | BIOFAC( 5,2)
p-5 | ‘ | | |
=5 .| Pm-147 , £ish | 3.000E+01 | 3.000E+01 | BIOFAC{ 6,1)
hé—s | Pm-147 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 6,2)
-5 | | | |
D-5 | Ra-228+D , fish | 5.000E+01 | S.000E+01 | BIOFAC( 7,1)
-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.S500E+02 | BIOFAC{( 17,2)
| 1 |
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ile  : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

Dose Conversion Factor (and Relatéd) Parameter‘Summary (continued)

File: HEAST 2001 MORBIDITY

| | current | Base | Parameter
enu | Parameter | value | case* | Name

! ! 1 )

i i ] i 1 ]
-5 | sm-147 . fish | 2.500E+01 | 2.500E+01 | BIOFAC( 8,1)
-5 | sm-147 ¢ crustacea and mollusks ? | 1.0003+03'| 1.000E+03 | BIOFAC( 8,2)
-5 | I | I
-5 | Th-2284p , fish . | 1.000E+02 | 1.000E+02 | BIOFAC( 9,1)
~5 | Th-2284D , crustacea and mollusks | 5.000E+02 | S.000E+02 | BIOFAC(. 9,2)
-5 | | N
-5 | Th-229+b , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 10,1)
-5 | Th-229+bp , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 10,2)
-5 |} . l_ ) | ) '_ -
-5 | Th-232 , fish o | 1.000E+02 | 1.000E+02 | BIOFAC( 11,1)
-5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 11,2)
-5 | ' . ] l. _
-5 | u-233 . fish ) | 1.000E+01 | 1.000E+01 | BIOFAC( 12,1)
-5 | u-233 ¢ crustacea and mollusks | 6.000E+01 | | BIOFAC( 12,2)

L : 1 ) 1 1 i

. 6,000E+01

Base Case means Default.Lib

w/o Associate Nuclide contributions.
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File : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
u Site-Specific Parameter Summary
| | User | | Used by RESRAD | Parameter
u | Parameter | Input | Default | (If different from user input) | Name
i.,' : ; : : :
RO11 | Area of contaminated zone (m**2) | 6.410E402 | 1.000E+04 | --- | AREA
©011 | Thickness of contaminated zone (m) | 4.573E+00 | 2.000E+00 | —— | THICKO
011 | Length parallel to aquifer flow (m) | 2.532E+01 | 1.000E+02 | -— | Lczeag
011 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | -— | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | ——- | 11
011 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | ——- | T 2)
5.011 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | -— | TC( 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | -— | TC 4)
011 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | -— | T( 5)
011 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | TC 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—- | TC T
RO11 | Times for calculations (yr) { 1.000E+03 | 1.000E+03 | —— | T¢ 8)
011 | Times for calculations (yr) { not used | 0.000E+00 | ——- } TC 9
~011 | Times for calculations (yr) | not used | 0.000E+00 | -— | T(20)
| i | | |
012 | Initial principal radionuclide (pCi/g): Am-241 | 8.500E-02 | 0.000E+00 | -—— ] s1¢ 1)
@012 | Initial principal radionuclide (pCi/g): C-14 | 1.240E+00 | 0.000E+00 | -— | s1( 2)
R012 | Initial principal radionuclide (pCi/g): Cs—137 | 2.690E-01 | 0.000E+00 | -— | s1( 3)
=012 | Initial principal radionuclide (pCi/g): H-3 = | 4.360E+01 | 0.0COE+00 | -— | s1( 9y
| Initial principal radionuclide (pCi/g): Pm=-147 | 4.700E+01 | 0.C00E+00 | - | s1( 6)
.f012 | Initial principal radionuclide (pCi/g): Th-232 | 1.160E+00 | 0.000E+00 | -—- | s1(11)
R012 | Concentration in groundwater v (pCi/L): Am-2417‘| not used | 0.000E+00 | -— | wi¢ 1)
012 | Concentration in groundwater  (pCi/L): c-14 | not used | 0.000E+00 | -—- | wi¢ 2)
HOIZ | Concentration in groundwater (pCi/L): ©€s-137 | not used | 0.000E+00 | - | wi( 3)
R012 | Concentration in groundwater  (pCi/L): H-3 | not used | 0.000E+00 |} -—- | wi( a)
012 | Concentration in groundwater  (pCi/L): Pm-147 | not used | 0.000E+00 |} -— | wi( 6)
H%OIZ | Concentration in groundwater  {(pCi/L): Th-232 | not used | 0.000E+00 | -—- | w1(11)
| | | | |
=013 | Cover depth (m) | 0. ooon+oo | 0.000E+00 | -— | covero
3 | Density of cover material (g/cm**3) | not used | 1.500E+00 | ——- | DENscv
HOIB | Cover depth erosion rate (m/yr) { not used | 1.000E-03 | - | vev
RO13 } Density of contaminated zone (g/cm**3) | 1. 4313+oo | 1.s00E+00 | ——= | DENSsCZ
| Contaminated zone erosion rate (m/yr) { 1.000E-03 { 1.000E-03 | -—- | vez
u013 § Contaminated zone total porosity | 4.0002-01 | 4.000E-01 | -—- | TeCZ
RO13 | Contaminated zone field capacity | 2.000E<01 | 2.000E-01 | — | Fecz
013 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1. 000E+01 | -— | BCCz
(013 | Contaminated zzone b parameter | 5.300E+00 | 5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 2. oooz+oo 1 2. 000E+00 | -—- | wIND
rO13 | Humidity in air (g/m**3) | 8.000E+00 | 8.000E+00 | - | BUMID
013 | Evapotranspiration coefficient " s. 0002-01 | s‘oooz—01 | -—- | EVAPTR
i‘1013 | Precipitation (m/yr) o " ] 9.812E-01 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 2.000E-01 | 2.000E-01 | -— | rI
'013 { Irrigation mode . | overhead | overhead | - | 1DITCH
54013 | Runoff coefficient oo N 2. 000E-01 | 2. 000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stréam or pond (m**2) 1. 000E+06 | 1. 000E+06 | ——— | WAREA
‘013 | Accuracy for water/soil computations ] 1. OOOE-O3 | 1.000E-03 | ——- | EPs
| | i ! !
R014 | Density of saturated zone (g/cm**3) | 1.431E+00 | 1.500E+00 | ——- | DENsSRQ
R014 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | --- | TPSZ
014 | saturated zone effective porosity | 2.000E-01 | 2.000E-01 | —— | EPSZ

v
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ummary : Ft Belvoir Farmer 641m2 Farmer Max
ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
Site-Specific Paiaméter Summafy (continued)
| ‘ | User { | Used by RESRAD | Parameter
enu | _Pagaﬁgtér ) { Input | Default | (If different from user input) | Name
} - — } —t } —
014 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | -— | Fcsz
014 | Saturated zone hydraulic conductivity (m/yr) |‘1,000E+02 | 1.000E+02 | -—- | HCSZ‘
014 | Saturated zone hydraulic gradient | Z.bOOE-OZ | 2.000E-02 | - | HGWT
014 | Saturated zone b parameter | $.300E+00 | 5.300E+00 | -— | Bsz
014 | Water table drop rate (m/yr) |‘1.0002403 | 1.000E-03 | -— | vwr
014 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | -— | pwiBwT
014 | Model: Nondispersion (ND) or Mass-Balance (MB) | MB | N | — | MODEL
014 | Well pumping rate (m**3/yr) | 2.5008402 | 2.500E+02 | - | uw
| | | | |
015 | Number of unsaturated zone strata | o | 1 | - | Ns
I , | | | | N
016 | Distribution coefficients for Am-241 | | | | o
016 | Contaminated zone (cm**3/g) | 2.000E+01 | 2.000E+01 | -— | penuce( 1)
016 | Saturated zone (cm**3/g) | 2.000E+01 | 2.000E+01 | - l DCNUCS ( 1)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | ., 3.721E-03 | ALEACH( 1)
016 | Solubility constant " | 0.000E+00 | 0.000E+00 | not used | soLuBK( 1)
! | 1 ! | |
016 | Distribution coefficients for C-14 | | { | )
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | - | penuce( 2)
016 | Saturated zone (cm**3/g) { 0.000E+00 { 0.000E+00 | -— | penues( 2)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 IIALEACH( 2)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 2)
| | | | I
016 | Distribution coefficients for Cs-137 | ] | |
016 | Contaminated zone {cm**3/g) | 4.600E+03 | 4.600E+03 | -—- | penucc( 3)
016 | Saturated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | -—— | peNucs( 3)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.636E-05 | ALEACH{( 3)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
! « | | ' | I
016 | Distribution coefficients for H-3 | | | |
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | -— | penucc( 4)
016 | Saturétgd zone .(cm**3/g) | 0.000E400 | 0.000E+00 | -— | peNucs( 4)
016 | Leach rate (/yr) | 0.000E400 | 0.000E+00 | 3.360E-01 | ‘ALEACH( 4)
016 | Solubility constant | Q,OOOE{OO | 0.000E+00 | not used | soLuBK( 4)
! . | . [ r
016 | Distribution coefficients for Pm-147 | o 1 ‘ | _
016 | Conta@;ngtgd zone (c**3/g) |-1.000E400 |-1.000E+00 | 8.249E+02 | pcnucc( 6)
016 | Saturated zone (cm**3/g) |-1.000E400 |-1.000E+00 | 8.249E402 | peNucs( 6)
016 | Leach rate (/yr) ' | 0.000E+00 { 0.000E+00 | 9.120E-05 | ALEACH( 6)
016 | Solubiiigy constant | o.000Ei00 | 0.000E+00 | not used . | SOLUBK({ 6)
! , ! b ! |
016 | Distribution coefficients for Th-232 | | | |
016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | — ‘| ‘benuce (11)
016 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | peNucs (11)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(11)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK(11)

)

e

e
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File : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
i Site-Specific Parameter Summary {continuéd)
-
| | User | | Used by RESRAD | Parameter
u | Parameter | Input | Default | (If different from user input) | Name
u..‘ — : i t } f
RO16 | Distribution coefficients for daughter Np-237 | | | |
~016 | Contaminated zone (cm**3/g) | -1.000E+00 |-1.000E+00 | 2.574E+02 | pcnucc( 5)
016 | Saturated zone (cm**3/g) |-1.000E+00 |-1.000E+00 |} 2.574E+02 | pcnucs( S)
hEOIG | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.921E-04 | ALEACH( 5)
R016 { Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 5)
| | | I |
HOIG | Distribution coefficients for daughter Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -— | penucec( 7)
016 | saturated zone (cm**3/g) { 7.000E+01 | 7.000E+01 | -—- | pcnucs( 7)
E‘OIG | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.072E-03 | ALEACH( 7)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)
[ ‘ | [ | |
016 | pistribution coefficients for daughter Sm-147 | | | |
016 | Contaminated zone {em**3/g) | -1.000E+00 |-1.000E+00 | '8.249E+02 | pcnucc( 8)
RO16 | Saturated zone {cm**3/g) | -1.000E+00 |-1.000E+00 |} 8.249E+02 | bcNucs( 8)
»AbIG | Leach rate (/yr) ] 0.000E4+00 | 0.000E+00 | 9.120E~05 | ALEACH( 8)
EJOIG | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBk( 8)
M I I I |
=016 | Distribution coefficients for daughter Th-228 | | | |
{016 | Contaminated zone (cm**3/g) " | 6.000E+04 | €.000E+04 | - | peNuce( 9)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | --- | pcnucs( 9)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH( 9)
016 | Solubility constant { 0.000E+00 | 0.000E+00 | not used | SOLUBK( 9)
Mo | | | | |
R016 | Distribution coefficients for daughter Th-229 | | | |
‘016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNucc (10)
i3016 | Ssaturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUCS (10)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(10)
"016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK(10)
Eé | | | | I
016 | Distribution coefficients for daughter U-233 | | | |
RO16 | Contaminated zone (cm**3/g) | S.000E+01 | S5.000E+01 | -—- | pcNuce (12)
016 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | — | pcnucs (12)
IJOIG | Leach rate {(/yr) )| 0.000E+00 | 0. 000E+00 | 1.498E-03 | ALEACH(12)
RO16 |  Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK(12)
[ T I I | r
hd°17 | Inhalation rate (m**3/yr) ‘ [ 8.513E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading ‘for inhalation (g/m**3) | 4.000E-04 | 1.000E-04 | -— { MLINE
=017 | Exposure duration | 3.000E+01 | 3. 000ﬁ+01 | -— | ED
017 | Shielding factor, inhalation '.|'2 500E- 01J| 4. oooz~o1 | -— | sur3
iléon | shielding factor, external gamna |'s. 5121:-01 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 6.571E-01 | 5.000E-01 | -— | FIND
Pl7 | Fractien gf tine spent outdoqrs (on site) | 1.101E-01 | 2.500E-01 | —— | FoTD
017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
-
-
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ummary : Ft Belvoir Farmer 641m2 Farmer Max
ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
Site-Specific Pai:améi:er Smry (continued)
{ _ | User | 1 . | Used by RESRAD | Parameter
enu | Parémeter | Input | Default | (If different from user input) | Name .
— - : | —
017 | Radii of shape factor array {used if FS = ~-1) | ) | | |
017 | Outer annular radius (m), ring 1: | not used | .5.000E+01 | -— | RAD_SH&PE( 1)
017 | ‘outer annular radius (m), ring 2: " | not used | 7.071E+01 | - | RAD_SHAPE( 2)
017 | Outer annular radius (m), ring 3: | not used | 0.000E+00 |{ -— | RAD_SHAPE( 3)
017 | Outer annular radius (m), ring 4: | not used | '0.000E+00 | ——= | RAD_SHAPE( 4)
017 | oOuter annular radius (m), ring 5: | not used | 0.000E+00 | -— | RAD_SHAPE( 5)
017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -— | RAD_SHAPE( §6)
017 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7)
017 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | - | RAD_SHAPE( 8)
017 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
017 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -——- | RAD_SHAPE(10)
017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -— | RAD_SHAPE (11)
017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - |‘§AD_SHAPE(12)
| ' L o | I '
017 | Fractions of annular areas within AREA: 1. | | | .
017 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
017 | Ring 2 | not used | 2.732E-01 | -—- | FRACA( 2)
017 | Ring 3 ] not used | 0.000E+00 | - | FRACA( 3)
017 | Ring 4 | not used | 0.000E+00 | —-- | FRACA( 4)
017 | Ring 5 | not used | 0.000E+00 | - | FRACA{ S)
017 | Ring 6 | not used | 0.000E+00 | ——- | FRACA( 6)
017 | Ring 7 | not used | 0.000E+00 | -— [ FRACA( T)
017 | Ring 8 | not used | 0.000E+00 | -— | FRACA( 8)
017 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
017 | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
017 | Ring 11 | not used | 0.000E+00 | ——- | FRACA(11)
017 | Ring 12 | not used | 0.000E+00 | -— | FRAcA(12)
| I | | I ;
018 | Fruits, vegetables and grain consumption (kg/yr) | 1.118E+02 | 1.600E+02 | - | pIET(1)
018 | Leafy vegetable consumption (kg/yr) | 2.140E401 | 1.400E+01 | - | DIET(2)
018 | Milk consumption (L/yr) | 2.330E+02 | 9.200E+01 | -— | DIET(3)
018 | Meat and poultry consumption (kg/yr) | 6.510E+01 | 6.300E+01 | -— | DIET (4)
018 | Fish consumption (kg/yr) | 2.060E+01 | 5.400E+00 | ——— | DIET(5)
018 | Other seafood consumption (kq/yr) | 0.000E+00 | 9.000E-01 | - | DIET(6)
018 | soil ingestion rate (g/yr)’ | 1.826E+01 | 3.650E+01 | —— | soiL
018 | Drinking water intake (L/yr) . |.4.785E+02 | 5.100E+02 | -— | pwr
018 | Contamination fraction of drinking water ] ':1 000E+00 1 "_114000E+00 | -— | Fow
018 | Contamination fraction of household water | not used | 1.000E+00 | -— | FHEW
018 | Contamination fraction of livestock water | 1. 000E+00 | 1.000E+00 | - | FIw
018 | Contamination fraction of irrigation water |‘>1.QOOE+00 | 1.000E+00 | —-— | FIRW
018 | Contamination fraction of aguatic food " | 1.000E+00 | S.000E-01 | - | FR9
018 | Contamination fraction of plant food | 1.000E+00 |-1 | -— | FPLANT
018 | Contamination fraction of meat ] '1.000E+00 }-1 } - } FMEAT
018 | Contamination fraction of milk | 1.000E400 |-1 I - | FMILK
1 I | | , |
019 | Livestock fodder intake for meat (kg/day) | 2.685E+01 | 6.800E+01 | ——- | LFIS
019 | Livestock fodder intake for milk (kg/day) | 6.325E+01 | 5.500E+01 | -— | LFI16
019 | Livestock water intake for meat (1L/day) { 5.000E+01 | 5.000E+01 | ~—— | Lw1s
019 | Livestock water intake for milk (L/day) | 6.000E+01 } 1.600E+02 | -— | Lwie
019 | Livestock soil intake (kg/day) } 2.000E-02 | 5.000E-01 | -—— | LsI

r— r—
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ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
‘ Site-Specific Parameter Summary (continued)
e
| | |User | | Used by RESRAD | Parameter
‘enu | Parameter | Input | Default | (If different from user input) | Name
: - : : :
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | - | MLFD
R0O19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.S00E-01 | - | oM
019 | Depth of roots (m) ] 9.000E-01 | 9.000E-01 | -— | DROOT
19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | ——- | FeWDw
RO19 | Household water fraction from ground water | not used | 1.000E+00 | ~—- | FGWHH
019 | Livestock water fraction from ground water ‘ 1.000E+00 | 1.000E+400 | ——- | FGWLW
h‘le | Irrigation fraction from ground water | 1.000E+00 | 1.000E+00 | -~ | FGWIR
| ' | I ! |
=198 | Wet weight crop yield for Non-lLeafy (kg/m**2) | 4.000E+00 | 7.000E-01 | -~— | Yv(1)
19B | Wet weight crop yield for Leafy (kg/m**2) | 2.000E+00 | 1.500E+00 | - | vi2)
.!595 | Wet weight crop yield for Fodder (kg/m**2) | 1.500E+00 | 1.100E+00 | -— | Yv(3)
R19B | Growing séason for Non-Leafy (years) | 2.500E-01 | 1.700E-01 | e | TE(1)
195 | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | - | TE(2)
#8198 | Growing Season for Fodder (years) | 8.000E-02 | 8.000E-02 | -~ | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | -~ | TIv(1) "’
19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | ~—- | TIV(2)
.‘19B | Translocation Factor for Fodder | 1.000E+00 | 1.000E+00 | ——- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non~Leafy | 2.S500E-01 | 2.500E-01 | — | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 } -— | RDRY (2)
198 | Dry Foliar Interception Fraction for Fodder "] 2.500E-01 | 2.500E-01 | ~—- | RDRY(3)
)95 | Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.S00E-01 | ——— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 |} ~—- | RWET (2)
19B | Wet Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 |’ ~—- | RWET(3)
198 | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | ~—- | wiam
| | | | {
“14 | C-12 concentration in water (g/cm**3) | 2.000E-05 | 2.000E-05 | - | C12wTR
4 | €-12 concentration in contaminated soil (g/9) | 3.000E~02 | 3.000E-02 | ~—- | ci1zcz
Cl14 | Fraction of vegetation carbon from soil | 2.000E-02 | 2.000E-02 | ~——- | cso1L
214 | Fraction of vegetation carbon from air | 9.800E-01 | 9.800E-01 | ~-- | carr
14 | C-14 evasion layer thickness in soil (m) | 3.000E-01 | 3.000E-01 | ~—- | oMmc
() | €-14 evasion flux rate from soil (1/sec) ‘| 7.000E-07 | 7.000E-07 | ~—-= | EVSN
14 | c-12 evasion flux rate from soil (1/sec) | 1.000E-10 | 1.000E-10 | - | REVSN
14 | Fraction of grain in beef cattle feed | 8.000E-01 | 8.000E-01 | ~—- | AVFG4
hﬁ4 | Fraction of grain in milk cow feed | 2.000E-01 | 2.000E-01 | - | avees
214 | DCF correction factor for gasecus forms of C14 | 8.894E+01 | 0.000E+00 |’ ~—— | cozF
o [ | R [
is?l‘OR | Storage times of contaminated foodstuffs (days): |} | I |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | ~—- | STOR_T(2)
ToR |  Milk | 1.000E400 { 1.000E+00 | ~—- | sTOoR_T(3)
IJEOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | STOR_T (4)
STOR | Fish | 7.000E+00 | 7.000E+00 | ~—- | sTOrR_T(5)
TOR |  Crustacea and mollusks [ 7.000E+00 | 7.000E+00 | ~—- { STOR_T(6)
E;OR | Well water | o.000E+00 | 1.000E+00 | -~ | sTOoR_T(7)
STOR | Surface water | 0.000E+00 | 1.000E+00 | ~—- | sTOR_T(8)
*TOR | Livestock fodder | 0.000E+00. | 4.500E+01 | - | STOR_T (9}
% | l l | |
021 | Thickness of building foundation (m) | not used | 1.S00E-01 |} - | FLOOR1
2021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | ~—— | DENSFL
21 | Total porosity of the cover material | not used | 4.000E-01 | —- | TeCV
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Site-Specifié Parameter Summary (continued)

| i ‘ | User | | Used by RESRAD | Parameter
f mnu | Parameter | Input | " Default | (If different from user input) i Name
— , ——— —+
i 321 | Total porosity of the building foundation | not used | 1.000E-01 | -— | TPFL
| )21 | Volumetric water content of the cover material | not used | 5.000E-02 | -— | pH20CV
| )21 | volumetric water content of the foundation | not used '|'§.QODE—02 | -— | PH20FL
321 | piffusion coefficient for radon gas (m/sec): I B ' | ‘ 1
© 321 | in cover material | not used | 2.000E-06 | _— | ‘pIFCV
i )21 | in foundation material | not used | 3.000E-07 | -— | DIFFL
21 | in contaminated zone soil | not used | 2.000E-06 | -— | piFcz
321 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -— .} mMIx
321 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | - | rREXG :
321 | Height of the building (room) (m) | not used T 2.SQOE+60 | -— C | HRM
321 | Building interior area factor | not used | 0.000E+00 | -—— | FAI
321 | Building depth below ground surface (m) | not used |-1.000E+00 | - | DMFL
321 | Emanating power of Rn-222 gas | not used | 2.500E-01 | _— | EMANA(1)
921 | Emanating power of Rn-220 gas | not used | 1.500E-01 | — |7EMANA(2)"
| | | | | L
ITL | Number of graphical time points | 1024 | -— | ——— | NpPTS
ITL | Maximum number of integration points for dose | 17 | -— | ——— | LyMax
Lo | Maximum number of integration points for risk . | 257 | -— l. -— T | KYMAX
[ 1 1 ] ——

Pathway | User Selection
1
1 ~-- external gamma i active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | active
4 -- meat ingestion } active
5 -- milk ingestion | active
6 -- aquatic foods | active
| 7 -- drinking water | active
; 8 -~ soil ingestion | active
f 9 -~ radon | suppressed
| Find peak pathway doses I. active ,
1

[
|
|
L
L’
{
L
L

_ B
[
L
|
L
L’
L
L
L
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miile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

Contaninated Zone Dimensions

Area: 641.00 square meters

.Thickness:

over Depth:
-

ij,

4.57 meters

0.00 meters

Initial Soil Concentrations, pCi/g

Ani-241 8.500E-02
c-14 1.240E400
Cs-137 2.690E-01
H-3 4.360E+01
Pm-147 4.700E+01
Th-232  1.160E+00

Total Dose TDOSE (t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

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

| A

TDOSE(t}: 2.706E+01

1.913E+01 1.910E+01

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02
2.859E+01 3.365E+01 2.699E+01 2.047E+01 1.863E+01

M(t): 1.082E+00 7.654E-01 7.640E-01 1.144E+00 1.346E+00 1.079E+00 8.187E-01

3
i

hgaximum TDOSﬁ(t): 3.376E+01 mren/yr

u

at t = '26.18 + 0.05 years

1.000E+03

7.450E-01

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

As mrem/yr and Fraction of Total Dose At t = 2.61BE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
‘adio-
ﬁuclide nrem/yr fract. mrem/yr fract. mremn/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract.
Nuclide
. h—241 1.387E~03 0.0000 3.893E-03 0.0001 0.000E+00 0.0000 3.579E-02 0.0011 4.112E-05 0.0000 1.044E-05 0.0000 2.410E-03 0.0001
uEL14 1.287E-26 0.0000 3.246E-25 0.0000 O0.000E+00 0.0000 2.5S50E-21 0.0000 B8.820E-22 0.0000 8.383E-22 0.0000 4.166E-26 0.000C
Cs-137 2.049E-01 0.0061 5.506E-07 0.0000 O.000E+00 0.0000 3.867E-02 0.0011 1.551E-02 0.0005 3.450E-02 0.0010 6.51BE-05 0.000(
?—3 0.000E+00 0.0000 2.3117E-11 0.0000 0.000E+00 0.0000 4.760E-09 0.0000 S5.323E-10 0.0000 4.107E-09 0.0000 8.798E-14 0.000C
th—147 8.801E-07 0.0000 1.904E-07 0.0000 O.0C0E+00 0.0000 1.429E-05 0.0000 4.869E-07 0.0000 3.564E-08 0.0000 3.852E-07 0.000C
Th-232 7.379E+00 0.2185 2.713E-01 0.0080 O0.C00E+00 0.0000 9.049E+00 0.2680 1.152E-01 0.0034 9.474E-01 0.0281 5.060E-02 0.001f
0.2247 2.752E-01 0.0081 0.000E+00 0.0000 9.124E+00 0.2702 1.307E-01 0.0039 9.819E-01 0.0291 5.30BE-02 0.001¢

iJotal 7.58SE+00
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r—

Total Dose Contributions TDOSE(i,p,t) for Individﬁal Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.618E+01 years

r—

Water Dependenf Pathways.

Water Fish Radon Plant Meat Milk All Pathways*

| adio- ) — - -
uclide mnrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract:.L-i
uclide

m-241 6.33SE+00 0.1876 5.24SE-03 0.0002 0.000E+00 0.0000 4.439E-01 0.0131 3.695E-03 0.0001 8.892E-04 0.0000 6.832E+00 0.2023
-14  1.095E-20 0.0000 1.564E-20 0.0000 0.000E+00 0.0000 2.680E-21 0.0000 2.478E-21 0.0000 2.631E-21 0.0000 3.865E-20 0.000Ck
| s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.937E-01 0.0087
-3 2.164E-08 0.0000 6.049E-13 0.0000 0.000E+00 0.0000 4.683E-09 0.0000 1.454E-09 0.0000 6.369E-09 0.0000 4.3S7E-08 0.000C(
m-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.626E-0S 0.000Ck
h-232 7.640E+00 0.2263 1.0S6E-02 0.0003 0.000E+00 0.0000 5.496E-01 0.0163 B.946E-02 0.0026 $.365E-01 0.0159 2.664E+01 0.789C

r—

otal 1.397E+01 0.4139 1.581E-02 0.0005 O0.000E+00 0.0000 9.936E-01 0.0294 9.316E-02 0.0028 5.374E-01 0.0159 3.37€E+01 1.000C

Sum of all water independent and dependent pathways.

T

. r—

— — —

r
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File : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
) Total Dose Contributions TDOSE(i,p,t) for Individual Radilonuclides (i) and Pathways (p)
i As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
]
Ground Inhalation Radon Plant Meat Milk Soil
Padio-
‘Juclide mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241 1.594E-03 0.0001 4.475E-03 0.0002 0.000E+00 0.0000 4.113E-02 0.0015 4.714E-05 0.0000 1.200E-05 0.0000 2.771E-03 0.0001
7 L14 - 3.349E:06 0.0000 8.447E-0S 0.0090 0.000E+00 0.0000 6.612E-01 0.0244 2;2845-01 0.0084 2.18B1E-01 0.0081 1.084E-05 0.000C
EJ5-137 3.754E-01 0.0139 1.099E—66 0.0000 ,0'00d5+09 0.0000 7.084E-02 0.0026 2.841E-02 0.0010 6.320E-02 0.0923 1.194E-04 0.000C
H-3  0.000E+00 0.0000 4.282E-03 0.0002 0.000E+00 0.0000 9.621E-01 0.0356 1.07SE-01 0.0040 8.306E-01 0.0307 1.779E-05 0.000C
F-147 37398E-04 0.9000 1.925E-04 0.0000 0;000E+00 0.0000 1.444E-02 0.0005 4.923E-04 0.0000 3.603E~05 0.0000 3.894E-04 0.000C
Hh-232 1.999E-01 0.0074 2.265E-01 0.0084 0.000E+00 0.0000 9.086E-01 0.0336 7.172E-03 0.0003 5.7SBE-02 0.0021 2.936E-02 0.0011
Total 5.777E-01 0.0214 2.356E-01 0.0087 0.000E+00 0.0000 2.658E+00 0.0982 3.720E-01 0.0137 1.170E+00 0.0432 3.267E-02 0.0012
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
! " As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathwéys
43 _ Water Fish Radon Plant Meat Milk All Pathways*
dio-
Nuclide mrem/yr fract. nrem/yr fract. mrem/}f> fract. mrém/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
1 : - ‘ : . . . o .
um—zn 6.910E+00 0.2554 5.624E-03 0.0002 0.000E+00 0.0000 4.792E-01 0.0177 3.776E-03 0.0001 9.678E-04 0.6000 7.449E+00 0.2753
C-14  2.519E+00 0.0931 3.473E+00 0.1283 0.000E+00 0.0000 5.692E-01 0.0210 5.009E-01 0.0185 6.023E-01 0.0223 8.772E+00 0.324%
?5-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.379E-01 0.019¢
i - N RPN S B 3 Lo .
i#*B - 4.062E+00 0.1501 1.109E-04 0.0000 0.000E+OQ 0.0000 8.387E-01 0.0310 2.S503E-01 0.0093 1.192E+00 0.0441 B8.248E+00 0.304¢
Pm-147 0.000E+00 0.0000 0.0QOEfOQ 0.0006‘ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.644E-02 0.000¢
?h—232 S;2§5E-01 0.0194 6.943E-04 0.0000 O0.000E+00 0.0000 3.689E-02 0.0014 5.401E-03 0.0002 3.668E-02 0.0014 2.034E+00 0.075:
] ; . . . b ) ! ; o o : AN s
Hotai 1.402E+01 0.5180 3.479E+00 0.1286 0.000E+00 0.0000 1.924E+00 0.0711 7.604E-01 0.0281 1.B32E+00 0.0677 2.706E+01 1.000(
}Sum of all water independent and dependent pathways.

=
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Total Dose Cont:ibutions TDOSE(i,p,t)>£or fﬁdividual B&dionpciidesv(l) gnd Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation éxcludes'radon)

_ Ground ) Inhalation - ’ Radon ~ Plant o Meat ’ Milk ' Soil

5k
Ll
£
[

. . PO . L. o . g .
mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

| m-241 1.585E-03 0.0001 4.451E-03 0.0002 0.000E+00 0.0000 4.091E-02 0.0021 4.6B9E-05 0.0000 -1.193E-05 0.0000 2.7S6E-03 0. 0001
| -14  5.604E-07 0.0000 1.413E-05 0.0000 0.000E+00 o.ooop"1.1loz-o1 0.0058 3.B37E-02 0.0020 3.650E-02 0.0019 1.814E-06 0. 0ooc
| 8-137 3.668E-01 0.0192 9.8S5E-07 0.0000 0.000E+00 0.0000 6.922E-02 0.0036 2.776E-02 0.0015 6.176E-02 0.0032 1.167E-04 0.000C
-3 0.000E+00 0.0000 2.066E-03 0.0001 0.000E+00 0.0000 4.645E-01 0.0243 5.194E-02 0.0027 4.008E-01 0.0209 8.586E-06 0.000C
m-147 6.832E-04 0.0000 1.478E-04 0.0000 0.000E+00 0.0000 1.109E-02 o;odos"3.7sdz-o4‘o.oooo 2.7563405 0.0000 2.990E-04 0.000C
h-232  6.735E-01 0.0352 2.282E-01 0.0119 o.oooz+po‘o.oooo' 1.871E+00 0.0978 2.004E-02 0.0010 1.639E-01 0.0086 3.125E-02 0.001€

l"f"i

otal 1.043E+60 0.0545 2.349E-01 0.0123 0.000E+00 0.0600' 2.568E+00 0.1342 1.385E-01 0.0072 6.630E-01 0.0346 3. 443E-02 0. 0018
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = '1.000E+00 years
Water Dependent Pathways‘

Water ~ Fish ‘ Radon Plant Meat Milk ~ All Pathways*

adio- - - -
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem{xr fract. mrem/yr fract. mrem/Yi fract. mrem/yr fract.

m-241 7.262E+00 0.3796 6.013E-03 0.0003 0.000E+00 0.0000 5. 0905-01 0.0266 4.236E-03 0.0002 1.019E-03 0.0001 7.832E+00 0.4093
-14 4.728E-01 0.0247 6.750E-01 0.0353 0.000E+00 0.0000 1. 157E-01 0.0060 1.069E-01 0.0056 1,136E-01 0.0059 1.670E+00 O. 0871
i 8-137 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D0 0.0000 5.256E~01 0.0275
-3 2.113E+00 0.1104 5.906E-05 0.0000 0.000E+00 0.0006 4.573g-01 0.0239 1.420E-01 0.0074 6.219E-01 0.0325 4.253E+00 0.2223
m-147 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+b0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.262E~02 0.0007
h-232 1.6OSE+00‘0.0839. 2.188E-O$ 0.0001 0.000E+00 O;OOOD_ 1.146E-01 0.0060 1f807E-02 0.0009 1.125E-01 0.0059 4.B40E+00 O. 2530

otal 1.145E+01 0.5986 6.833E-01 0.0357 0.000E+00 0.0000 1.196E+00 0.0625 2.712E~01 0.0142 B8.490E-01 0;0444 1.913E+01 1.000C

Sum of all water independent and dependent pathways.

— — r— T l"'1 l"‘T —
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H

ummary : Ft Belvoir Farmer 641m2 Farmer Max
hile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

30 days

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

-

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

.J Ground ~ Inhalation Radon Plant Meat Milk Soil
Radio- - - -
aclide mrem/yr fract. mrem/yr ‘fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ﬁi 4
Am-241 1.569E-03 0.0001 4.404E-03 0.0002 0.000E+OQ 0.0000 4.048BE-02 0.0021 4.64iE;05 0;0000 1.181E-05 0.0000 2.727E-03 0.0001
}14‘ l.SGGE—OB 0.0000 3.950E-07 0.0000 0.0C0E+00 0.0000 3.101E-03 0.0002 1.073E-03 0.0001 1.020E-03 0.0001 S.070E-08 0.000C
i : . . N s
i.%-137 3.502E-01 0.0183 9.409E-07 0.0000 0.000E+00 0.0000 6.6095—02 0.0035 2.651E-02 0.0014 5.897E-02 0.0031 1.114E-04 0.000C
H-3 0.000E+00 0.0000 4.808E-04 0.0000 0.000E+00 0.0000 1.0B1E-01 0.0057 1.209E-02 0.0006 9.327E-02 0.0049 1.998E-06 0.000C
~147 4.027E-04 0.0000 8.710E-05 0.0000 0.000E+00 0.0000 6.536E-03 0.0003 2.228E-04 0.0000 1.630E-05 0.0000 1.762E-04 0.000C
i}rﬂ32 1.774E+00 0.0929 'Zf3392-01 0.0122 0.000E+00 0.0000 3.486E+00 0.1825 4.1S57E-02 0.0022 3.413E-01 0.0179 3.492E-02 0.0018
Total 2.126E+00 0.1113 2.389E-01 0.0125 0.000E+00 0.0000 3.711E+00 0.1943 B.150E-02 0.0043 4.946E-01 0.0259 3.794E-02 0.002C
5 .
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
: As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
o :
i‘ Water Dependent Pathways
J Water Fish Radon Plant Meat Milk All Pathways*
Eadio‘- -
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. nren/yr fract. mrem/yr fract. nrem/yr fract. mren/yr fract.
Ejn-:dl 7.184E+00 0.3761 '5.9§8E-03 0.00b3 0.000E+00 0.0000 S5.035E-01 0.0264 4.190E-03 0.0002 1;OOBE;O3 0.0001 7.748BE+00 0.4057
c-14 1.322E—02 0.0007 1.88BE-02 0;0010 0.000E+00 0.0000 3.235E-03 0.0002 2.991E-03 0.0002 3.176E-03 0.0002 4.670E-02 0.0024
”;-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.019E-01 0.0262
-3 4.917E-01 0.0257 1.374E-05 0.0000 0.000E+00 0.0000 1.064E-01 0.0056 3,304E—02 0.0017 1.447E-01 0.0076 9.898E-01 0.0518
Hn~147 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.441E-03 0.0004
Th-232 3.372E+00 0.1765 4.638E-03 0.0002 0.000E+00 0.0600 2,419E;01 0.0127 3.8B93E-02 0.0020 2.367E-01 0.0124 9.806E+00 0.5134
3 - - i :
iJotil 1.1QGE+61 0.5791 2.94BE-02 0.0015 0.000E+00 0.0000 8.550E-0f 0.0448 7.915E-02 0.0041 3.856E-01 0.0202 1.910E+01 1.000C

Sum of all water

o

independent and dependent pathways.
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: RESRAD Ft Belvoir 64im2 Farmer Max ROC.RAD

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

Ground

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

Water Independent Pathways (Inhalation excludes radon)

Inhalation

Radon

‘ Plant

Meat

Milk

r

Soil

mrem/yr fract.

mreﬁ/yt fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/Yr fract.

nrem/yr fract.

m-241
-14

3;137
-3
m—lAﬁ
h-232

1.511E-03
5.603E-14
2.979E-01
0.600E+00
6.330E-05
4.9723{66

0.0001

0.0000
0.0000

0.0000
0.0104

0.1739

4.243E-03 0.0001
1.413E-12
8.003E-07
2.910E-06
1.369E-05

2.546E-01

0.0000
0.0000
0.0000
0.0089

0.0000

0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.0Q0E+00
0.000E+00
0.000E+00

0.0000
0.0000

0.0000

0.0000

3.900E-02
1.110E-08
5.622E-02
6.543E-04
1.028E-03
6.872E+00

0.0014
0.0000
0.0020
0.0000
0.0000
0.2403

0.0000
0.0000
0.0008
0.0000
0.0000
0.0030

4.474E-05
3.838E-09
2.254E-02
7.316E-05
3.503E-05
8.643E-02

| 5.645E-04

.1.138E-05 0.0000

3.649E-09
5.015E-02

0.0000
0.0018
0.0000
2.563E-06 0.0000
7.108E-01

0.0249

2.627E-03
1.814E-13
9.475E-05
1.20%E-08
2.770E-05
4.411E-02

0.0001
0.000¢C
0.000C
0.000C
0.000C
0.0015

r— r— r

)

! l

otal

adio-
ué;ide

5.271E+00 0.1844

Total Dose Coﬁtributions'TDOSE(i,p,t) for Individual Radionuclides (1) and

Water

2.589E~01 0.0091

0.000E+00 0.0000

6.968E+00 0.2437

1.091E-01 0.0038

As mrem/yr and Fraction of Total Dose At t = 1.000E+401 years

Figh

Water'bependeﬁé Pathways

Radon

Plant

Meat

7.615E-01 0.0266

Pathways (p)

Milk

4.686E-02

All Pathways*

0.001€

m?em/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

nrem/yr fract.

nrem/yr

fract.

e

m-241
-14
8-137
-3
m~147
hi?32

'0.000E+00

6.916E+00
4.741E-08
0.000E+00
2.975E-03

0.2419

0.0000
0.0001
0.0000

6.717E+00 0.2349

0.0000

5.726E~03 0.0002
6.770E~08 0.0000
0.000E+00 0.0000
8.317E~08 0.0000
0.000E+00 0.0000
9.277E~03 0.0003

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

4.8478-01
1.160E-08
0.000E+00
6.439E-04
0.000E+00
4.830E-01

0.0170
0.0000
0.0000
0.0000
0.0000

0.0169

4.034E-03 0.0001
1.073E-08
0.000E+00
1.999E-04
0.000E+00

7.844E-02

0.0000
0.0000
0.0000

0.0000

0.0027

0.0000
0.0000
0.0000
0.0000
0.0000
0.0165

9.709E-04
1.139E-08
0.000E+00
8.757E-04
0.000E+00
4.716E-01

7.459E+00
1.674E-07
4.269E-01
5.990E-03
1.170E-03
2.070E+01

0.260¢
0.000C
0.014¢
0.0002
0.000C
0.7238

r—

r

—

otal

Sun of

1.364E+01 0.4769

all water

1.500E~02 0.0005

0.000E+00 0.0000

independent and dependent pathways.

9.683E-01 0.0339

8.26BE~02 0.0029

4.735E-01 0.0166

2.859E+01

r

1.000C

| _aaeEEE SunnEEE e G S eI
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mmary : Ft Belvoir Farmer 641m2 Farmer Max
File : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
) Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
L] As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
-
Ground Inhalation Radon Plant Meat Milk Soil
~adio- -
i.i.lc].zl.de nmrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. nrem/yr fract. nrem/yr fract. mrem/yr fract.
A?:24i l.359E-03 0.0000 3.814E-03 0.0001 0.000E+00 0.0000 3.507E-02 0.0010 4.030E-05 0.0600» 1.023E-05 0.0000 2.362E-03 0.0001
. rla 1.294E~29 0.0000 3.264E-28 0.0000 0.000E+00 0.0000 2.564E-24 0.0000 8.870E-25 0.0000 8.430E-25 0.0000 4.189E-29 0.000C
‘h£-137' 1.876E-01 0.0056 5.040E-07 0.0000 0.000E+00 0.0000 3.540E-02 0.0011 1.420E-02 0.0004 3.159E-02 0.0009 5.967E-05 0.000C
H-3 " 0.000E+00 0.0000 1.2853—12 0.0000 0.000E+00 0.0000 2.890E-10 0.0000 3.232E-11 0.0000 2.493E-10 0.0000 S5.341E-15 0.000C
2-147 3.204E-07 0.0000 6.932E-08 0.0000 0.000E+00 0.0000 5.201E-06 0.0000 1.773E-07 0.0000 1.297E-08 0.0000 1.402E-07 0.000C
L _h~232  7.528E+00 0.2237 2.723E-01 0.0081 0.00CE+00 0.0000 9.1B1E+00 0.2728 1.169E-01 0.0035 9.617E-01 0.0286 5.100E-02 0.001%
motal ~ 7.717E+00 0.2293 2.761E~01 0.0082 0.000E+00 0.0000 9.251E+00 0.2749 1.312E-01 0.0039 9.933E-01 0.0295 5.342E-02 0.001€
ij‘ . :
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
ij As‘mrém/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathwéys
; .
] Water Fish Radon Plant Meat Milk All Pathways*
Radio- _
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Hn%241 6.205E+00 0.1844 5.137E-03 0.0002 0.000E+00 0.0000 4.348E-01 0.0129 3.619E-03 0.0001 8.710E-04 0.0000 6.692E+00 0.1988
C-14  1.103E-23 0.0000 1.575E-23 0.0000 0.000E+OQ 0.0000 2.699E-24 0.0000 2.496E-24 0.0000 2.649E-24 0.0000 3;891E-23 0.000C
5-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.688E-01 0.008C
3 1.314E-09 0.0000 3.672E-14 0.0000 ‘0.000E+DO 0.0000 2.843E-10 0.0000 B8.829E-11 0.0000 3.867E-10 0.0000 2.645E-09 0.000C
Pm-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0060 0.000E+00-0.0000 5.9215-06 0.000C
~h-232 7.430Ef00 0.2298, 1.027E-02 0.0003 0.000E+00 0.0000 5.346E-01 0.0159 8.702E-02 0.0026 S.21BE-01 0.0155 2.669E+01 0.793%
¥otai 1.363E+01 0.4051 1.541E-02 0.0005 0.000E+00 0.0000 9.694E-01 0.0288 9.064E-02 0.0027 5.227E-01 0.0155 3.365E+01 1.000C

]
Sum of all water

independent and dependent pathways.
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ummary : Ft Belvoir Farmer 641m2 Farmer Max y
‘i1e : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD
Total Dose Contributions TDOSE(J.,p,t) for Indlvidual Radionuclides (1) and Pathways (p) L
As mrem/yr and Fraction of Total Dose At t = 1. OOOE+02 years
Water In&ependént Pathwajs "{Inhalation excludes radon) L
Ground 'Inhalation Radon Plant Meat Milk Soil o
adio- —— : : i
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract;L.’
mr241 §.3683-04 0.0000 2.628E-03 0.0001 0.000E+00 0.0000; 2.417E-02 0.6009 2.802E-05 0.0000 ~7.057E~06 0.0000 1.627E-03 0.000X !
-14 0.0D0E+00 0.0000 0.000E+00 0.0000 0.0DOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.006& :
s-137 3.718E-02 0.0014 9.989E-08. 0.0000 0.000E+00 0.0000 7.017E-03 0.0003 2{814E-03 0.0001 6.260E-03 0.0002 1.183E-05 0.000C
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C, ..
m-147 2.955E-15 0.0000 1.024E-11 0.0000 0.000E+00 O.QOOO‘ 7.107E-11 0.0000 2.422E-12 0.0000 1.773E-1§ 0.0000 .1.916E-12 O. OOOih‘
h-232 7.77BE+00 0.2882_ 2.740E-01 0.0102 0.000E+00 0.0000 9.402E+00 0.3484 1.199E-01 0.0044 9.858E-01 0.0365 5.167E-02 O. 001
otal 7.816E+00 0.2896 2.767E-01 0;0163 0.000E+00 O.OOOOV 9.434E+00 0.3496 1.227E-01 0.0045 9.920E-01 0.0368 5.331E—02 0.0020[;
Total Dose (':ontributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathwayé (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years L
Wafer Dependent Pathways ' )
Water Fish Radon Plant Meat Milk ‘a11 Pathways* L
adio~ : : : - : -
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mreﬁ{/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. [
m-241 4.243E+400 0.1572 3.513E-03 0.00QI 0.000E+00 0.0000 2.973E~-01 0.0110 2f4755-03 0:0001 5.§55ﬁ404 0.0000 4.576E+00 0.169¢
-14 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E400 0.0000 0.D00E+00 0.0000 0.000E+00 0.000C
s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 030008400 0.0000 O0.000E+400 0.0000 5.328E-02 O.OOZC[i
-3 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
m-147 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.582Ej11 0.000C
h-232 3.243E+00 0.1202 4.484E-03 0.0002 0.000E+00 0.0000 2.333E-01 0.0086 3.799E-02 0.0014 2.277E-01 0.0084 2.236E+01 O. 828‘[;
otal 7.485E4+00 0.2774 7.996E-03 0.0003 0.000E+00 0.0000 5.3065-01 0.0197 4.046E-02 0.0015 2.283E-01 0.0085> 2.699E+01 1.000C
Sum of all water independent and dependent pathways. L
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ummary : Ft Belvoir Farmer 64im2 Farmer Max
ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

-l
Ground Inhalation Radon Plant Meat - Milk Soil
Radio-
;uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 3.245E-04 0.0000 9.062E-04 0.0000 0.000E+00 0.0000 8.372E-03 0.0004 1.017E-05 0.0000 2.454E-06 0.0000 5.611E-04 0.000C
14  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
fws-137 3.648E-04 0.0000 9.801E-10 0.0000 0.000E+00 0.0000 6.884E-05 0.0000 2.761E-05 0.0000 6.142E-05 0.0000 1.160E-07 0.000C
H-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
“m-147 0.000E+00 0.0000 1.005E-11 0.0000 0.000E+00 0.0000 6.974E~11 0.0000 2.377E-12 0.0000 1.740E-13 0.0000 1.880E-12 0.000C
h-232 7.776E+00 0.3800 2.740E-01 0.0134 0.000E+00 0.0000 9.400E+00 0.4593 1.198E-01 0.0059 9.85SE-01 0.0482 5.166E-02 0.002%

Total  7.777E+00 0.3800 2.749E-01 0.0134 0.000E+00 0.0000 9.409E+00 0.4597 1.199E-01 0.0059 9.856E-01 0.0482 5.222E-02 0.002€

-
Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
-
Water Dependent Pathways

. Water ) Fish Radon Plant Meat Milk All Pathways*
madio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. kmrem/yr fract. mrem/yr fract. mrem/yr fract. nren/yr fract.

Wgn-241 1.430E+00 0.0699 1.184E-03 0.0001 0.000E+00 0.0000 1.002E-01 0.0049 8.345E-04 0.0000 2.008E-04 0.0000 1.543E+00 0.0754
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
!s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.227E-04 0.000¢
-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
Pm-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.422E-11 0.000¢
Th-232 2.732E-01 0.0134 3.778E-04 0.0000 0.000E+00 0.0000 1.966E-02 0.0010 3.201E-03 0.0002 1.919E-02 0.0009 1.892E+01 0.924¢

W$otal  1.703E+00 0.0832 1.562E-03 0.0001 0.000E+00 0.0000 1.199E-01 0.0059 4.035E-03 0.0002 1.939E-02 0.0009 2.047E+01 1.000¢

‘Sum of all water independent and dependent pathways.
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ile : RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

Total ﬁose Contributions deSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Ground

Water Independeht Pathways {(Inhalation ekcludés iadon)

Inhalation

Radon

Plant

Meat

Milk

r— rorre

Soil

adio- -
uclide mrem(Yr

fract.

mrem/yr

fract.

mrem/yr

fract.

nmrem/yr

fract. mrem/yr fract. mrem/yr

fract.

mrem/yf

fract.

m-241 9.6S0E-06
-14  0.000E+00
s-137 3.412E-11
-3 0.000E+00
m-147 0.000E+00
h-232  7.770E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.4172

2.206E-05
0.000E+00
9.167E-17
0.000E+00

' 9.430E-12

2.737E-01

0.0000
0.0000
0.0000
0.0000
0.0000

0.0147

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000

0.0000

0.0000

2.484E-04
0.000E+00
6.439B-12
0.000E+00
6.542E-11
9.392E+00

0.0000

0.0000

0.0000
0.0000
0.0000
0.5043

8.834E-07
0.000E+00
2.582E-12
0.000E+00
2.230E-12
1.197E-01

0.0000 - 8.549E-08
0.0000 0.000E+00
0.0000 S.745E-12
0.0000 0.000E+00
0.0000 1.632E-13
0.0064 9.847E-01

0.0000
0.0000
0.0000

0.0000

0.0000
0.0529

1.366E-05
0.000E+00
1.08SE-14
0.000E+00
1.764E-12
5.161E-02

0.000¢, |
0.000¢|
0.000c"
0.000¢C

o.ooocgﬁ
0.00284

otal 7.770E+00

0.4172

2.738E-01

0.0147

0.000E+00

0.0000

9.392E+00

0.5043

1.197E-01

0.0064 9.847E-01

0.0529

Total Dose Coﬁtribqtions'TDOSE(i,p,t) for In&ividual Radionuclides (i) and Paihﬁéys {p)
As mrem/yr>and Fraction of Total Dose At t = 1.000E+03 years

Water

Fish

Hater Dependent Pathways

Radon

Plant

Meat

Milk

S.162E-02

All Pathways*

0.00ZEL:

r— r—

adio-
uclide mrem/yr

fract;

mrgﬁ/yr

fract.

nrem/yr

fract.

mrem/yr

fract.

mrem/yr

fract. mrem/yr

fract.

nrem/yr

fract.g-

m-241 3.128E-02
-14  0.000E+00
s-137 0.000E+00
~3 0.000E+00
m~147 0.000E+00
h-232 4.724E-05

0.0017
0.0000
0.0000
0.0000
0.0000
0.0000

2.590E-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00
6.532E-08

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000

0.0000

0.0000
0.0000
0.0000
0.0000

2.192E-03
Q.OOOE+00
0.000E+00
0.000E+00
0.000E+00
3.399E-06

0.0001
0.0000
0.0000
0.0000
0.0000
0.0000

1.860E-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00
5.534E-07

0.0000 4.398E-06
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.000E+00
0.0000 3.317E-06

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

3.381E-02
0.000E+00
4.890E-11
0.000E+00
7.901E-11
1.859E+01

| g

0.0018
0.000C
0.000¢C
0.000¢
0.000C
0.9982

-

otal 3.132E-02

0.0017

2.596E-05

0.0000

0.000E+00

Sum of all water independent and dependent pathways.

0.0000

2.195E-03

0.0001

1.915E-05

0.0000 7.71SE-06

0.0000

1.863E+01

1.000C

T - rm rm rmor
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Dose/Source Ratios Summed Over All Pathways

- Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR(j,t) At Time in Years '(mrem/yf)/(pci/g)
hi (1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
*m~-241 An-241 1.000E+00 8.764E+01 9.21SE+01 9.115E+01 8,775E+01 7.873E+01 5.383E+01 1.815E+01 3.968E-01
™-241 Np-237+D 1.000E+00 4.925E-06 1.199E~05 2.571E-05 7.246E-05 1.960E-04 5.325E-04 9.817E-04 1.010E-03
.dm-241 u-233 1.000E+00 2.373E-11 S.608E-11 1.116E-10 2.991E~10 2.310E-09 2.076E-08 1.030E-07 3.007E-07
am-241 Th-229+D 1.000E+00 1.450E-12 1.170E-12 1.581E-12 7.092E-13 7.446E-12 6.248E-11 $.924E-10 8.036E-09
Ta-241 ¥DSR(J) 8.764E+01 9.215E+01 9.115E+01 8.775E+01 7.8B73E+01 S5.383E+01 1.815E+01 3.978E-01
c-14 c-14 1.000E+00 7.074E+00 1.347E+00 3.766E-02 1.3S0E-07 3.138E-23 0.000E+00 0.000E+00 0.000E+00
!
iés—137+b Cs=~137+D 1.000E+00 2.000E+00 1.954E+00 1.866E+00 1.58B7E+00 9,994E-01 1.981E-01 1.943E-03 1.818E-10
H-3 B-3 1.000E+00 1.892E-01 9.75S5E-02 2.270E-02 1.374E-04 6.066E~-11 2.151E-33 0.000E+00 0.000E+00
th-147 Pro-147 1.000E+00 3.499E-04 2.686E—~-04 1.583E-04 2.489E-05 1.260E-07 1.162E-15 1.281E-38 0.000E+00
Pn-147 Sm-147 1.000E+00 2.232E-13 5.989E-13 1.109E-12 1.72SE-12 1.836E-12 1.82SE-12 1.792E~12 1.681E-12
hr147 ZDSR(J) 3.499E-04 2.686E-04 1.583E-04 2.489E-05 1.260E-07 1.826E-12 1.792E~12 1.681E~12
Th~232 Th-232 1.000E4+00 5.B46E-01 5.846E-01 5.846E-01 5.846E-01 5.546E-01 5.846E~01 5.844E-01 5.839E-~01
"h~232 Ra-228+D 1.000E+00 1.138E+00 3.404E+00 7.152E+00 1.462E+01 1.815E+01 1.425E+01 1.129E+01 1.101E+01
i%h—232 Th-228+D 1.000E+00 3.155E-02 1.845E-~01 7.166E-01 2.636E+00 4.281E+00 4.441E+00 4.437E+00 4.433E+00
h-232 ¥DSR(J) 1.754E+00 4.173E+00 8.453E+00 1.784E+401 2.301E+01 1.927E+01 1.631E+01 1.603E+401
iJhe DSR includes contributions from associated (half-life < 30 days) daughters.
! Single Radionuclide Soil Guidelines G(i,t) in pCi/g
hg Basic Radiation Dose Limit = 2.S500E+01 mrem/yr
Nuclide
ii (1) = 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Am-241 2.853E-01 2.713E-01 2.743E-01 2.849E-01 3.176E-01 4.644E-01 1.377E+00 6.285E+01
-14 3.534E400 1.856E+01 6.638E+02 1.852E+08 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12
i&s-137 1.250E+01 1.279FE+01 1.340E+01 1.575E+01 2.502E+01 1.262E+02  1.286E+04 1.375E+11
H-3 1.322E+02 2.563E+02 1.101E+03 1.820E+05 4.121E+11 *9.597E+15 *9.597E+15 *9.597E+l1S
m-147 7.145E+04 9.307E+04 1.579E+0S 1.004E+06 ' 1.984E+08 1.369E+13 1.395E+13 1.487E+13
hih-232 1.426E+Q1 5.991E400 2.957E+00 1.401E+400 1.086E+00 1.297E+00 1.533E+00 1.560E+00

*At specific activity limit .

i
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Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single ;'adionuclide soil guideline

and at tmax = time of maximum total dose = 26.18 t 0.05 years
uclide Initial “tmin - DSR(L,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
() (pCi/9) (years) . (pci/g) (pci/g)
m-241 8.500E-02 0.1031 % 0.0002 9.258E+D1 2.700E-01 8.038E+01 3.110E-01
-14  1.240E+00 0.000E+00 7.074E+00 3.S34E+00 3,117E-20 *4.45SE+12
s-137 2.690E-01 0.000E+00 2.000E+00 1.2S0E+01 1.092E+00 2.290E+01
-3 4.360E+01 0.000E400 1.892E-01 1.322E+02 9.993E-10 2.502E+10
n-147 4.700E+01 0.000E+00 3.499E-04 7.145E+04 3.460E-07 7.225E+07
h-232 1.160E+00  29.08 + 0.06 _ 2.302E+01 1.086E+00 2.296E+01 1.0B9E+00

At specific activity limit

4
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Individual Nuclide Dose Summed Over All Pathways
u Parent Nuclide and Branch Fraction Indicated
Vclide Parent THF (i) DOSE{j,t), mrem/yr
- {3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Am-241 Am-241 1.000E+00 » 7.449E+00 7.832E+00 7.748BE+00 7.459E+00 6.6923+00 4.576E+00-1.543E+00 3.373E~02
hﬁp-237 Am~-241 1.000E+00 4.186E-07 1.020E-Q§ 2.185E~06 6.159E-06 1.666E-05 4<527E-05 8.345E-05 8,586E-05
=233 Am-241 1.000E+00 2.017E-12 4.767E-12 9.483E-12 2.542E-11 1.963E-10 1.764E-09 8.752E-09 2.556E-08
Th-229 Am-241 1.000E+00 1.232E-13 9.942E-14 1.344E-13 6.028E-14 6.329E-13 5.311E-12 5.036E-11 6.831E-10
!
iJ‘—lll c-14 1.000E+400 8.772E+00 1.670E+00 4.670E-02 1.674E-07 3.891E-23 0.000E+00 0.000E+00:0.000E+00
Cs~137 C€s-137 1.000E+00 5.379E-01 5.256E-01 5.019E-01 4.269E-01 2,688E-01 5{328E-02 5.227E-04 4.890E-11
hJ-3 H-3 1.000E+00 v8.248E+00 4.253E+00 9.898E-01 5.93%0E-03 2.645E-09 0.000E+00 0.000E+00>0.000E+OO
fm-147 Pm-147 1.000E+00 1.644E-02 1.262E-02 7.441E-03 1.170E-03 5.921E-06 5.461E-14 0.000E+00 0.000E+00
iém-14‘7 Pn-147 1.000E+00 1.049E-11 2.815E-11 5.211E-11 8.106E-~11 8.629E-11 8.577E-11 8.422E-11 7.901E-11
}—232 Th-232 1.000E+00 6.782E-01 6.782E-01 6.782FE-01 6.782E-01 6.782E-01 6.781E-01 6.779E-01 6‘773E—01
Ra-228 Th-232 1.000E+00 1.320E+00 3.94BE+00 8.296E+00 1.696E+01 2.105E+01 1.653E+01 1.310E+01 1.277E+01
hh-ZZB 5.151E+00 5.142E+00

Th-232 1.000E+00 3.660E-02 2.140E-01 8.312E-01 3.058E+00 4.966E+00

5.147E+00

THE (1)

-

is the thread fraction of the pai;ent nuclide.
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: RESRAD Ft Belvoir 641m2 Farmer Max ROC.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

uclide Parent THF(i) o 5(j,t), pCi/g
'5)) (1) c=_¢.oodz+op 1.000E400 3.000E+00 1.doquq1 §Jdbonf01 1.000E+02 3.oooz+q2'1.oooz+03

m-241 Am-241 1.000E400  8.S00E-02 8.455E-02 B.36SE-02 8.0S9E-02 7.24SE-02 4.991E-02 1.721E-02 4.140E-04
p-237 Am-241 1.000E+00  0.000E+00 2.745E-08 8.190E-08 2.677E-07 5.5992—97 2;1012—65 3.904E-06 4.058E-06
233 Am-241 1.000E400  0.000E400 6.006E-14 S.380E-13 5.879E-12 5.048E-11 4.775E-10 2.792E-09 8.996E-09
h-229 An-241 1.000E+00  0.DOOE+00 1.892E-18 S.089E-17 1.861E-15 4.849E-14 1.589E-12 3.091E-11 4.43SE-10
<14 C-14  1.0008400  1.240E400 2.075E-01 5.803E-03 2.079E-08 4.825E-24 0.000E+00 0.000E+00 0.000E+00
s-137 Cs-137 1.000E+00  2.690E-01 2.629E-01 2;51bz-o; 2.135E-01 1.344E-01 2.664E-02 2.614E-04 2.445E-11
-3 H-3 1.000E+00  4.360E+01 2.104E+01 4.8STE+00 2.96SE-02 1.311E-08 4.676E-31 0.000E+00 0.000E+00
n-147 Pm-147 1.000E400  4.700E+01 3.608E+01 2.127E401 3.344E+400 1.692E-02 1.561E-10 1.721E-33 0.000E+00
©-147 Pm-147 1.000B400  0.000E+00 2.701E-10 6.36SE-10 1.079E-09 1.160E-09 1.153E-09 1.132E-09 1.062E-09
h-232 Th-232 1.000E+00  1.160E+00 1.160E+00 1.1603+;o 1.160400 1.160E+00 1.160E+00 1.160E+00 1.159E400
a-228 Th-232 1.000E400  0.000E+00 1.317E-01 3.51SE-01 8.090E-01 1.120E400 1.1S0E+00 1.149E+00 1.148E+00
h-228 Th-232 1.000E+00 Q:oooa+oq:2.1szz-qé‘i.4§13~01 siszngo;’1.1oszfoq'1.1503+00 1.149E+00 1.148E+00

HF (i) is the thread fraction of the parent nuclide.

ESCALC.EXE execution time

= 2078.33 seconds
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Dose Conversion Factor (and Related) Parameter Summary

File: HEAST 2001 MORBIDITY

Current

Parameter

| | | Base |
enu | Parameter | value | caser | Nanme
: : : —t
-1 | Dose conversion factors for inhalation, mrem/pCi: | } [
-1 | Am-241 ‘ | 4.440E-01 | 4.440E-01 | DCF2( 1)
-1 | c-14 | 2.090E-06 | 2.090E-06 | DCF2( 2)
-1 | Cs-137+D | 3.1908-05 | 3.190E-05 | DCF2{ 3)
-1 | B-3 | 6.400E-08 | 6.400E-08 | DCF2{ 4}
-1 | Np-237+D | S.400E-01 | 5.400E-01 | DCF2( 5)
-1 | Pn-147 | 3.920E-05 | 3.920E-05 | DCF2( 6)
-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2( 7)
-1 | Sm-147 | 7.4708-02 | 7. 4703-02 | pcr2( 8)
-1 | Th-2284D | 3.454E-01 | 3.420E-01 | DCF2( 9)
-1 | Th-229+D | 2.169E+00 | 2.1S0E+00 | DCF2( 10)
-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 11)
-1 | u-233 | 1.350E-01 | 1.350E-01 | DCF2( 12)
| | | |
-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
-1 | mm-241 | 3.640E-03 | 3.640E-03 | DCF3( 1)
-1 | c-14 | 2.090E-06 | 2.090E-06 | DCF3( 2)
-1 | C€s-137+D | 5.000E-05 | 5.000E-05 | DCF3( 3)
-1 | #-3 | 6.400E-08 | 6.400E-08 | DCF3( 4)
-1 | Np-237+D | 4.444E-03 | 4.440E-03 | DCF3( 5)
-1 | Pm-147 | 1.050E-06 | 1.050E-06 | DCF3( 6)
-1 | Ra-228+D | 1.442E-03 ] 1.440E-03 | DCF3{ 7)
-1 | sm-147 | 1.850E~04 | 1.850E-04 | DCF3( 8)
-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 9)
-1 | Th-229+D | 4.027e-03 | 3.530E-03 | DCF3( 10)
-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 11)
-1 | u-233 | 2.890E-04 | 2.890E-04 | DCF3( 12)
| | | i
-34 | Food transfer factors: | | |
-34 | Am-241 , Plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 1,1)
-34 | Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pcCi/d) | 5.000E-05 | S.000E-05 | RTF( 1,2)
-34 | Am-241 , milk/livestock-intake ratio, (pCi/L)/{(pCi/q) | 2.000E-06 | 2.000E-06 | RTF{ 1,3)
-34 | I | |
-34 | c-14 , plant/soil concentration ratio, dimensionless | 5.500E+00 | 5.500E+00 | RTF( 2,1)
-34 | c-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.100E-02 | 3.100E-02 | RTF( 2,2)
-34' | c-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF( 2,3)
-34 | | | |
-34 | Ccs-1374D  , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
-34 | cs-137+D , beef/livestock-intake ratio, (pCi/kg}/(pCi/d} { 3.000E~02 | 3.000E-02 | RTF( 3,2)
-34 | Cs-1374D , milk/livestock-intake ratio, (pCi/L}/(pCi/d} | 8.000E-03 | 8.000E-03 | RTF( . 3,3)
-34 | | | i
-34 | H-3 .+ plant/soil concentration ratio, dimensionless | 4.800E+00 | 4.800E+00 | RTF( 4,1)
-34 | B-3 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.200E-02 | 1.200E-02 | RTF{ 4,2}
-34 | H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-02 | 1.000E-02 | RTF( 4,3)
-34 | | | I
-34 | Np-2374D , plant/soil concentration ratio, dimensionless | 2.000E-02 | 2.000E-02 | RTF( S,1)
-34 | Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF({ 5,2)
-34 | Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E~06 | RTF( 5,3)
-34 | | | |

T o o
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Dose Conversion Factor (and Related) Parameter Summary {(continued)
- File: HEAST 2001 MORBIDITY
} | Ccurrent | Base | Parameter
2anu Parameter Value Case* Name
b
i ] i 1
1 T — —
n-34 | Pm-147 ¢ plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 6,1)
34 | Pm-147 . beaf/livestock-intake ratio, (pCi/kg)/{(pCi/d) | 2.000E-03 | 2.000E-03 | RTF( §,2)
‘ﬁ:34 | Pm-147 , milk/livestock-intake ratio, {pCi/L)/{(pCi/d) | 2.000E-05 | 2.000E-05 | RTF{ 6,3)
0-34 | , | | o
~34 | Ra-228+Dp , plant/soil concentration ratio, dimensionless | 4.000E-02 { 4.000E-02 | RTF( 7,1)
ii—sq | Ra-2284p , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 17,2)
p-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF({ 7,3)
-34 | | | I
i34 | Sm-147 , Plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF{ 8,1)
D-34 | Sm-147 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d} { 2.000E-03 | 2.000E-03 | RTF( 8,2)
D-34 | Sm-147 ¢ milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 2.000E-05 | 2.000E-05 | RTF( 8,3)
L |3 | o | | |
Eé—:ﬂ | T™h-2284D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 9,1)
D-34 | Th-2284D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RIF( 9,2)
1-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L}/{pCi/d) | 5.000E-06 | S.000E-06 | RTF{ 9,3)
=34 | ' - I |
D-34 | Th-229+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 10,1)
n~34 | Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 10,2)
kﬁ-aq { Th-2294D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | S.000E-06 | RTF( 10,3)
-34 | | | [
D-34 | Th-232 . Plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 11,1)
)-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pci/d) | 1.000E-04 | 1.000E-04 | RTF({ 11,2)
i$—34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | S.000E-06 | RTF( 11,3)
p-34 | { 1 i
-34-| U-233 . Plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF({ 12,1)
i§-34 | u-233 . beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF( 12,2)
D-34 | U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} | 6.000E-04 | 6.000E-04 | RTF( 12,3)
oo ! | [
i{-s | Bioaccumulation factors, fresh water, L/kg: | } |
-5 | Am-241 , fish | 3.000E+01 | 3.000E+01 | BIOFAC( 1,1)
p-5 | am-241 ¢ crustacea and mollusks { 1.000E+03 | 1.000E+03 | BIOFAC( 1,2)
-5 | , ' | | |
-5 | c-14- . fish | 5.000E+04 | 5.000E+04 | BIOFAC( 2,1)
p-5 | c-14 s crustacea and mollusks | 9.100E+03 | 9.100E+03 | BIOFAC( 2,2)
s | : ’ | | |
-5 | €Cs-1374D , fish - } 2.000E+03 | 2.000E+03 | BIOFAC( 3,1)
D-5 | Cs-137+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC{ 3,2)
o-5 | | | |
>-5 | H-3 . fish | 1.000E+00 | 1.000E+00 | BIOFAC{ 4,1)
-5 | H-3 , crustacea and mollusks | 1.000E+00 | 1.000E400 | BIOFAC( 4,2)
p-5 | ' | | |
D-5 | Np-237+p , fish | 3.000E+01 | 3.000E+01 | BIOFAC( 5,1)
wP-5 | Np-2374D , crustacea and mollusks | 4.000E+02 | 4.000E+02 | BIOFAC({ §,2)
p-5 | ' | | |
D-5 | Pm-147 . fish ) { 3.000E+01 | 3.000E+01 | BIOFAC( 6,1)
D-5 | Pm-147 . crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC{ 6,2)
p-5 | ! I o
D-5 | Ra-228+D , fish | S.000E+01 | 5.000E+01 | BIOFAC( 7,1)
D-5 | Ra-2284D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 7,2)
b-5 | [ ! |




RESRAD,

04/27/2006 08:04 Page

Version 6.3 T Limit = 30 days
Summary : Ft Belvoir Industrial 15 mrem/yr 641m2
File : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Dose Conversion Factor (and Related) Parameter Summary (cpntinued)
File: HEAST 2001 MORBIDITY

| | current | Base | Parameter
fenu | Parameter | value | caser | Name

1 (1 [ 1

i T T T _ 1 i
>S5 | Sm-147 , fish _ | 2.500E+01 | 2.500E+01 | BIOFAC( 8,1)
>S5 | Sm-147 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 8,2)
»5 | I | |
»~5 | Th-228+D , fish . | 1.000E+02 | 1.000E+02 | BIOFAC( 9,1)
-5 | Th-228+4D , crustacea and mollusks | S.000E+02 | S.000E+02 | BIOFAC( 9,2)
»5 | I I I _
»5 | Th-229+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 10,1)
=5 | Th-2294D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 10,2)
-5 | I P
»5 | Th-232 , Eish ) | 1.000E+02 | 1.000E+02 | BIOFAC( 11,1)
>S5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 11,2)
-5 | I . { A | .
=5 | u-233 , Eish | 1.000E401 | 1.000E+01 | BIOFAC( 12,1)
-5 | u-233 . crustacea and mollusks | 6.000E+01 | | BIOFAC( 12,2)

] 1 1

6.000E+01

‘Base Case means Default.Lib

w/o Associate Nuclide contributions.v

v

|
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: RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
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Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
:nu | Parameter ] Input | Default | (If different from user input) | Name
- i : : :
011 | Area of contaminated zone (m**2) | 6.410E+02 | 1.000E+04 | -— | ArREA
2011 | Thickness of contaminated zone (m) | 4.573E+00 | 2.000E+00 | -— | THICKO
)11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | -—- | LczpaQ
i$11 | Basic radiation dose limit (mrem/yr) | 1.500E+01 | 3.000E+01 | -— | BRDL
i011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -—- | 11
1 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -— | T 2)
11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | -—- | T(3)
2011 | Times for calculations {yr) | 1.000E+01 | 1.000E+01 | -— | T¢ a)
“911 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | -—- | T( 5)
511 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -— | TC 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | —— [ T
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -—- | T 8)
. P11 | Times for calculations (yr) | not used | 0.000E+00 |} -—- | T 9
iﬁ£11 | Times for calculations (yr) | not used | 0.000E+00 |} -~ | T(10)
i V | | l |
912 | Initial principal radionuclide (pCi/g): Am-241 | 8.500E-02 | 0.000E+00 | - | s1( 1)
kP12 | Initial principal radionuclide (pCi/g): C€-14 | 1.240E400 | 0.000E+00 | —- | s1( 2)
RO12 | Initial principal radionuclide (pCi/g): Cs-137 | 2.690E-01 | 0.000E+00 | -— | s1( 3)
"012 | Initial principal radionuclide (pCi/g): H-3 | 4.360E+01 | 0.000E+00 | - | s1( @
12 | Initial principal radionuclide (pCi/g): Pm-147 | 4.700E+01 | 0.000E+00 | -—- | s1( 6)
IEElZ | Initial principal radionuclide (pCi/g): Th-232 | 1.160E+00 | 0.000E+00 | -— | s1(11)
RO12 | Concentration in groundwater (pCi/L): Am-241 | not used | 0.000E+00 | -— | wi( 1)
912 | Concentration in groundwater (PCi/L): C-14 - | not used | 0.000E+00 | -—- | wi( 2)
012 | Concentration in groundwater  (pCi/L): ¢€s-137 | not used | 0.000E+00 | -—- | wi( 3)
RO12 | Concentration in groundwater  (pCi/L): H-3 , | not used | 0.000E+00 | - | wi( 4)
012 | Concentration in groundwater  (pCi/L): Pm-147 | not used | 0.000E+00 | - | Wi( e)
I'p12 | concentration in groundwater  (pCi/L): Th-232 | not used | 0.000E+00 | - | wi(11)
l ‘ ) l | | |
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | - | CovERO
013 | Density of cover material (g/cm**3) | not used | 1.S00E+00 | -—- | DENscV
iié013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -— | vev
R013 | Density of contaminated zone (g/cm**3) ] “1 431E+00 | 1.500E+00 | -— | DENSCZ
013 | Contaminated zone erosion rate (m/yr) | 1.000E- -03 | 1. oooz—oa | - | vez
EJ013 | cQﬁcamingted‘zone total porosity | 4.000E-01"| 4. oooz-o1 | —-—- | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
013 | Contaminated zone hydraulic conductivity (m/yr£) | 1.000E+01 | 1.000E+01 { —— | Hcez
013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | -— | BCz
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | — | wmp'
R013 | Humidity in air (g/m**3) | 8.000E+00 | 8.000E+00 | — | HuMID
| Evapotranspiration coefficient I’5-0003f01”| 5.000E~-01 | -— | EVAPTR
iﬂ013 | Precipitation (m/yr) | 9.812E-01 | 1.000E+00 | - { PRECIP
RO13 | Irrigation (m/yr) | 2.000E~01 | 2.000E-01 | -—- | RI
013 | Irrigation mede | overhead | overhead | - | IpITCH
.go13 | Runoff coefficient | 2.000E-01 | 2. 000E-01 | -— | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**Z);“I‘no; used | 1.000E+06 | - | wAREA
~013 '} Agcuracy.for water/soil computations | not used | 1.000E-03 | —— | EPS
o ! | ! | ! !
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
R014 | Saturated zone total porosity | not used | 4.000E-01 | - | TPsz
014 | saturated zone effective porosity | not used | 2.000E-01 | - | EPSZ
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ESRAD, Version 6.3 T Limit = 30 days
unmmary : Ft Belvoir Industrial 15 mrem/yr 641m2
‘ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Site-Specific Parameter Summary ‘(continued)
| _ | User | | Used by RESRAD | Parameter
‘enu | ' Parameter R Input | Default | (If different from user input) |  Name
—1 - i —+ — } :
014 | saturated zone field capacity | not used | 2.000E-01 | -—— | resz
014 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | -— | HCSZ
014 | saturated zone hydraulic gradient | not used | 2.000E-02 | - | BGwWT
014 | saturated zone b parameter | not used | 5.300E+00 | -— | Bsz
014 | Water table drop rate (m/yr) | not used | 1.000E-03 | -— | vwTr
014 | Well pump intake depth (m below water table) | not used | 1.000E+01 | - | DWIBWT
014 | Model: Nondispersion (ND)} or Mass-Balance (MB} | not used | ND | -— | MODEL
014 | Well pumping rate (m**3/yr) ’ I‘n'ot used | 2.SOOE+b2 | -— | ow
| L o |
015 | Number of unsaturated zone strata | not used | 1 | -—- | ns
| : , | | | |
016 | pistribution coefficients for Am-241 | o o I o
016 | Contaminated zone (cm**3/g) | 2.000E+01 | 2.000E+01 |} -— | penuee( 1)
016 | Saturated zone (cm**3/g) | not used | 2.000E+01 | - | pcnucs( 1)
016 { Leach ratek(/yrf | 0.000E+00 | 0.000E+00 | 3.721E-03 | ALEACH( 1)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)
I , , 1 | I | '
016 | pistribution coefficients for C-14 | | , i |
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | -~ | penuce 2)
016 | Ssaturated zone (cm**3/g) | not used | 0.000E+00 | -— | ncnucs( 2)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 | ALEACH( 2)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)
| | A | |
016 | Distribution coefficients for Cs-137 | | | |
016 | Contaminated zone (cm**3/g) | 4.600E+03 | 4.600E+03 | ——— | penucc( 3)
016 | saturated zone (cm**3/g) ] not used | 4.600E+03 | -— | DCRUCS ( 3)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.636E-05 | ALEACH( 3)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBk( 3)
! | | [ | |
016 | Distribution coefficients for H-3 | | | {
016 | Contaminated zone (cm**3/g) | 0.000E+00 | 0.000E+00 | --- | pcnucc( 4)
016 | saturated zone (cm**3/g) | not used | 0.000E+00 | ——- | pcNucs( A)_
016 | Leach,rééei(/yr) | 0.000E+00 | 0.000E+00 | 3.360E-01 | ALEACH( 4)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 4) .
! S 5 I | t !
016 | pistribution coefficients for Pm-147 - R | | ‘
016 | Contaminated zone {cm**3/g) |-1.000E400 |-1.000E+00 | 8.249E+02 | pcnucc( 6)
016 | Satu;gqu zone (cm**3/g) | not used |~1.000E+00 | -—- | penucs( 6)
016 | Leacpl;éte'(/yr) | o.odos+oo { 0.000E+00 | 9.120E~-0S | ALEACH( 6)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 6)
i - I I | I
016 | Distribution coefficients for Th-232 | R | | o
016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | — | pcNucc(11)
016 | Saturated zone (cm**3/g) | not used | 6.000E+04 | — | pcNues (11)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | atEacr(11)
016 § Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK(11)

r r— o~
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unmary : Ft Belvoir Industrial 15 mrem/yr 641m2

h?ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Site-Specific Parameter Summary {(continued)

-
| | User | | Used by RESRAD | Pparameter
enu | Parameter | 1Input | Default | (If different from user input) | Name
- — : : : :
R016 | Distribution coefficients for daughter Np-237 | | o |
©016 | Contaminated zone (cm**3/g) |-1.000E+00 |-1.000E+00 | 2.574E+02 | pewuec( s)
016 | Saturated zone (cm**3/g) | not used |-1.000E+00 | -— | penucs( s)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.921E-04 | ALEACH( 5)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 | not ﬁsed | SOLUBK( 5)
i | , v i ] | |
016 | Distribution coefficients for daughter Ra-228 | ] } |
RO16 | Contaminated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | -— | penuec( 7y
016 | Saturated zone (cm**3/g) 1 not used | 7.000E+01 | - | pcNucs( 7)
016 | Leach rate {/yr) | 0.000E+00 | 0.000E+00 | 1.072E-03 | ALEACH({ 7)
RO16 | sdlubiliéy constant | 0.000E+00 | 0.000E+00 | not used | soLusk( 7)
i l | l |
016 | Distribution coefficients for daughter Sm-147 | | | |
#9016 | Contaminated zone (cm**3/q) |-1.000E+00 }-1.000E+00 ] 8.249E+402 | peNucc( 8)
RO16 | Saturated zone (cm**3/g) | not used |-1.000E+00 | C - | pcNucs( 8)
016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | " 9.120E-05 | ALEACH( 8)
.;016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | sSoLUBK( 8)
| | | | I
n016 | Distribution coefficients for daughter Th-228 | » | | |
016 | Contaminated zone (cm**3/g) | 6.000E404 | 6.000E+04 | — | peNucc( 9)
016 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -——- | pcNucs( 9)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH( 9)
016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 9)
L] | I | | I
R0O16 | Distribution coefficients for daughter Th-229 | | | |
1016 | Contaminated zone (cm**3/g) ’ | 6.000E+04 | 6.000E+04 | -—- | DCNUCC(10)
{016 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -— | bcNucs (10)
RO16 | Leach rate {/yr) | 0.000E+00 | 0.000E+00 | 1.254E-06 | ALEACH(10)
rRO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLUBK (10)
o ! P | | |
.1016 | pistribution coefficients for daughter U-233 | | | i
RO16 | Contaminated zone (cm**3/g) | s'oooz+01>| 5.000E+01 | -—- | pcnNucc(12)
016 | Saturated zone (cm**3/q) | not used | 5.000E+01 | — | DCNUCs (12)
016 | Leach rate (/yr) | ©.000E+00 | 0.000E+00 | 1.498E-03 | ALEACH(12)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK(12)
! | . I R - |
{017 | Inhalation rate (m**3/yr) : | B.S13E+03 | 8.400E+03 | -— | INHALR
R017 | Mass loading for inhalation (g/m**3) | 4.000E-04 | 1.000E-04 | - | MLINR
R017 | Exposure duration | 3.000E+01 | 3.0008+01 | —— | ED
1017 | shielding factor, inhalation | 2.500E-01 | 4.000E-01 | -— | sHF3
017 | Shielding factor, external gamma | 5.512E~01 | 7.000E<01 | - | suF1
R0O17 | Fraction of time spent indoors , |"i;712E4o1 | 5.000E-01 | —-— | FIND
017 | Fractionjpf time spent oucdogés {on site) | 5.710E-02 | 2.500E-01 | — | FoTD
w017 | shape fac&;ér'tlag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
[ ]
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mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Site-Specific Parameter Summary {(continued)’

l | User } | Used by RESRAD } Parameter
anu | Parameter | Input | Default | (If different from user input) | Name
i 1 } { 1
217 | Radii of shape factor array {used if FS = -1): | | | ]
217 | Outer annular radius (m), ring 1: " | not used | 5.000E+01 | -— | RAD_SHAPE( 1)
917 | Outer annular radius (m), ring 2: { not used | 7.071E+01 | -— | RAD_SHAPE( 2)
017 | Outer annular radius (m) , ring 3: ]v.not.: used | o.000E+00 | —-— | RAD_SHAPE( 3)
D17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 } -— | RAD_SHAPE ( 4)‘
017 | Outer annular radius (m), ring S: | not used | 0.000E+00 | -— | RAD_SHAPE ( 5)
017 | .Outer.annular radius (m), ring 6: | not used | 0.000E+00 | - | RAD_SHAPE( 6)
017 | oOuter annular radius (m), ring 7: | not used | 0.000E+00 | -—- | RAD_SHAPE( 7)
5 017 | oOuter annular radius (m), ring B8: { not ‘gsed“ | 0.000E+00 | -— | RAD_SHAPE( 8)
: 017 | Outer annular radius {m), ring 9: | not used | 0.000E+00 } —— | RAD_SHAPE( 9)
Loy | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -—— | RAD_SHAPE (10)
017 { oOuter annular radius (m), ring 11: { not used { 0.000E+00 | - | RAD_SHAPE (11)
017 | Outer annular radius (m), ring 1i2: | not used | 0.000E+00 | -— | RAD_SHAPE (12)
L | L L
017 | Fractions of annular areas within AREA: } o | b
017 | Ring 1 | not used | 1.000E+00 | - | FRACA( 1)
. 017 | Ring 2 | not used | 2.732E-01 | S | ‘FRACA( 2)
| 017 | Ring 3 | not used | 0.000E+00 | —_— | FRaca( 3)
017 { Ring 4 | not used | 0.000E+00 | -— { FRaca{ 4)
' 017 | Ring 5 | not used | 0.000E+00 | -—- | FRACA( 5)
' 017 | Ring 6 | not used | 0.000E+00 | -—- | FRaca( 6)
' 017 | Ring 7 | not used | 0.000E+00 | - | FRACA( T)
017 | Ring 8 | not used | 0.000E+00 | -— | FRaca( 8)
017 | Ring 9 | not used | 0.000E+00 | —— | FrRacA( 9)
.+ 017 | Ring 10 | not used | 0.000E+00 | — | FRACA(10)
| 017 | Ring 11 | not used | 0.000E+00 | — | FRACA(11)
o7 | Ring 12 | not used | 0.000E+00 | -— | FRACA(12)
I | L 1
l‘ 018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -— | DIET(2)
| 018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -—— | DIET(2)
| 018 | Milk consumption (L/yr) | not used | 9.200E+01 | -— | DIET(3)
: 018 | Meat and poultry consumption (kg/yr) | not ‘used | 6.300E+01 | - | DIET(4)
018 | Fish consumption (kg/yr) o [,_not used | 5.400E+00 | -—- | DIET(S)
: 018 | Other seafood consumption J(lc_g/yr.) | not used. 119.0003-:01 ] - | DIET(6)
018 | Soil ingestion rate (g/yr) | 1.826E401 | 3.650E401 | -— | sor
018 | Drinking water intake (L/yr) [ .not used |.5.100E+02 | -— | pwr
o018 | Contamiéatj,on fraction of drinking water ‘not used | 1.000E+00 | -—- | FDw
- o18 | Contalt{ihét;ioh fraction of household water l not used | 1.000E+00 | - | FHHEW
| 018 | Contamination fraction of livestock water | not used | 1.000E+00 | -— | Fiw
018 | Contamination fraction of irrigation water | not used | 1.000E+00 | -— | FIRW
018 | Contaminatjon fraction of aquatic food | not used | s.000E-01 | -— | FrY
018 | Contamination fraction of plant food | not used [-1 | ( - | FPLANT
018 | Contamination fraction of meat | not used |-1 | N - | FMEAT ,
018 | Contamination fraction of milk | not used |}-1 | -—- | FMILK
| | | | |
019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | —— | LFIS
. 019 | Livestock fodder intake for milk (kg/day) | not used | 5.S500E+01 | -—- | LFI6
019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -— | LwIs
019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | Lwie
019 | Livestock soil intake (kg/day) | not used | 5.000B-01 |} - | Ls1

-

—

L o BN e IR e B o B o l?'“f‘ r—
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ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
. Site-Specific Parameter Summary {(continued)
i :
| | |User | | Used by RESRAD | Parameter
‘enu | Parameter | Input | ‘Default | (If different from user input) | Name
" _ —— = :
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -—- | MLFD
R019 | Depth of scil mixing layer (m) | 1.500E-01 | 1.500E-01 | - | oM
019 | Depth of roots (m) | not used | 9.000E-01 | -—- | DbrROOT
Moo | Drinking water fraction from ground water | not used | 1.000E+00 | - | FGwDwW
R019 | Household water fraction from ground water | not used | 1.000E+00 | -—— | FGWHH
019 | Livestock water fraction from ground water | not used | 1.000E+00 | -— | FGWLW
k019 | Irrigation fraction from ground water | not used |} 1.000E+00 | ——- | FGWIR
I ﬁ | | | |
~198 | wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | -—- ] Yv(1)
{198 | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | — | v(2)
R19B | Wet weiqhﬁ crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(1)
, ;193 | Growing Season for Leafy (years) | not used | 2.500E-01 | -— | TE(2)
kl19s | Growing Season for Fodder (years) | not used | 8.000E-02 | — | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | — | TIV(1)
19B | Translocation Factor for Leafy | not used | 1.000E+00 | -— | TIV(2)
u193 | Translocation Factor for Fodder | not used | 1.000E+00 | -— | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.S00E-01 | —-— | RDRY (1)
©19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 |} — | RDRY (2)
1198 | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RORY(3)
198 | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RWET (2)
198 | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RWET(3)
ideB | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -— { wLaM
{ | | | I
14 | C~12 concentration in water (g/cm**3) | 2.000E-05 | 2.000E-05 | -—- { cizwTr
Hiu | €-12 concentration in contaminated soil (g/g) | 3.000E~-02 | 3.000E-02 | -—- | cizcz
214 | Fraction of vegetation carbon from soil | 2.000E-02 | 2.000E-02 | -—- | csory
214 | Fraction of vegetation carbon from air | 9.800E-01 | 9.800E-01 |} -—- | cAIR
] 14 | C-14 evasion layer thickness in soil (m) | 3.000E-01 | 3.000E-01 | —-— | bMC.
h1*14 | c-14 evasion flux rate from soil (1/sec) | 7.000E-07 | 7.000E-07 | - | EVsN
214 | ©-12 evasion flux rate from soil (1/sec) | 1.000E~10 | 1.000E-10 | -— | REVSN
14 | Fraction of grain in beef cattle feed | 8.000E-01 | 8.000E-01} ——- | Avrca
ﬁu | Fraction of grain in milk cow feed | 2.000E-01 | 2.000E-01 | -— { avres
214 | DCF correction factor for gaseous forms of C14 | 8.894E+01 | 0.000E+00 | -— | cozr
o | i L |
hsTOR | storage times of contaminated foodstuffs (days): | | _J |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | == | sTOR_T(1)
3STOR | Leafy vegetables "} 1.000E+00 | 1.000E+00 | -— | sTOR_T(2)
TOR | Milk | 1.000E4+00 | 1.000E+00 | -—- | sTOR_T(3)
Hroa | Meat and poultry | 2.000E4+01 | 2.000E+01 | -—- | STOR_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | -— | sToR_T(5)
TOR | Crustacea and mollusks | 7.000E400 | 7.000E+00 .| — | STOR_T(6)
WfOR | Well water | 0.000E+00 | 1.000E+00 | — { STOR_T(T)
STOR | Surface water | 0.000E+00 | 1.000E+00 | - | STOR_T (8)
"TOR | Livestock fodder | 0.000E+00 | 4.500E+01 | -— | STOR_T(9)
S l l l |
%021 | Thickness of building foundation (m) | not used | 1.500E-01 | -—- | FLOOR1
1021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 § - | DENSFL
321 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TeCV
[




i
!
i
|

SRAD,

Version 6.3 T Limit = 30 days

mmary : Ft Belvoir Industrial 15 mrem/yr 641m2

04/27/2006 08:04 Page 10

le : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Site-Specific Parameter Summafy (continued)l

} . | User | ) | Used by RESRAD | Parameter
nu | Parameter B input 'I: Default | (If different from user input) | Name

1 : - -1 i + - }
21 | Total porogiﬁy of the building foundation | not used | 1.90bE—01 | ‘ - | TeFL
21 | Volumetric water content of the cover material. | not used | 5.000E-02 | - | pH20CV
21 | Volumetric water content of the foundation | not used | 3.000E-02 | --= | PH20FL
121 | Diffusion coefficient for radon gas (m/sec): | . v 1 | | '/
121 | in cover material | not used | 2.000E-06 | —— | pIFCV
120 | in foundation material '| not used | 3.000E-07 | L m— liDIFFL
121 | in contaminated zone soil | not used | 2.000E-06 | J— | pIFCZ
121 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | e | BMIX
121 | Average building air exchange rate (1/hr) | not used v] S.000E-01 | — a | REXG
321 | Height of the building (room) (m) | not . used | 2.500E+b0 | — | HRM
)21 | Building interior area factor | not ﬁseq |‘b.000E+00 | -— | Far
)21 | Building depth below ground surface (m) | not used |-1.000E+00 | -— | DMFL
321 | Emanating power of Rn-222 gas | not used | 2.500E~01 | - | EMANA(1)
321 | Emanating power of Rn~220 gas | not used | 1.500E~01 | —— | EMANA(2)

| o ' : . | | |
ITL | Number of graphical time points | . 1024 |  --- | -—- | NPTS
ITL | Maximum number of integration points for dose | 17 | - | -— | LyMax
ITL | Maximum number of integration points for risk | 257 | -—— | — | KyMAX

1 1 1 1 1

Summary of Pathway Selections

Pathway | User Selection
—+
1 -- external gamma | active
2 -- inhalation {(w/o radon) | active
3 -~ plant ingestion | suppressed
4 ~-- meat ingestion | suppressed
5 -~ milk ingestion | suppressed
6 -- aquatic faods o suppressed
7 -- drinking water | suppressed
8 ~- so0il ingestion | active
9 - radon ) suppressed
Find peak pathway doses ]- active
. v

|
{
(
{
i
L
[
(
[
|
| ,[
[
[
[
L
L
L
L,
L
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unmary : Ft Belvoir Industrial 15 mrem/yr 641m2
wile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Contaminated Zone Dimensions Initia_l Soil Concentrations, pCi/g
ud Area: 641.00 square meters Am-241 8.500E-02
Thickness: 4.57 meters Cc-14 1.240E+00
over Depth: 0.00 meters Cs-137 2.690E~-01
H-3 4,360E+401
Pm-147 4.700E+01
| Th-232 1.160E+00
hJ
1 Total Dose TDOSEU:), mrem/yr
H} Basic Radiation Dose Limit = 1.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of haéic Dose Limit Received at Time {t)

1

i t (years): v0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
L TDOSE(t): 2.805E-01 4.300E-01 7.800E-01 1.799E400 2.S591E+00 2.623E+00 2.610E+00 2.607E+00
M(t): 1.870E-02 2.867E-02 5.200E-02 1.199E-01 1.727E-01 1.749E-01 1.740E-01 1.738E-01

hgaximum TDOSE(t): 2.643E+00 mrem/yr ' at t = 49.75 + 0.10 years

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

- As mrem/yr and Fraction of Total Dose At t = 4.975E+01 years
Water Independent Pathways (Inhalation excludes radon)
-~
Ground Inhalation Radon Plant Meat Milk Soil
adio- _
Huclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

- m-241 3.924E-04 0.0001 1.250E-03 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000 6.327E-04 0.0002
.é-ld 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
Cs-137 3.810E-02 0.0144 1.162E-07 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.125E-05 0.000C

-3 0.000E+00 0.0000 1.909E-19 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.933E-22 0.000C
.ﬁn—147 5.552E-10 0.0000 1.401E-10 0.0000 0.0QO0E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.260E-10 0.000C
Th-232 2.487E+00 0.9412 9.973E-02 0.0377 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.OO0OE+00 0.0000 1.536E-02 0.0058

i;otal 2.526E+00 0.9557 1.010E-01 0.0382 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.600E-02 0.0061
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mnary : Ft Belvoir Industrial 15 mrem/yr 641m2

ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p})
As mrem/yr and Fraction of Total Dose At t = 4. 975E+01 years

Water Dependent Pathways

Water Fish Radon  Plant

Meat

Milk

All Pathways*

|

adio-
aclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
aclide

mrem/yr

fract.

mrem/yr

fract.

nrem/yr

fract.

|
|
|

»-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00“b.6000
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.009E+00‘O.90097 0.000E+00 0.0000

s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.060E+00 0.0000

-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000
m-147 0.000E+00 0.0000 0.000E+00 0.0000 VOfOOOE}OO 0.0000 0.000E+00 0.0000
h-~232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00DE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000

'0.0000

0.0000

0.0000

0.0000

2.275E-03
0.000E+00
3.811E-02
1.917E-19
9.214E-10
2.602E+00

0. ooos
0. ooocL-
0.0144
0.o000cf ®
0.000C

(=
0.9847

otal 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

Sum of all water independent and dependent pathways.

0.000E+00

0.0000

0.000E+00

0.0000

2.643E+00

1.000C

r—

'y



®ESRAD, Version 6.3 TH Limit = 30 days 04/27/2006 08:04 Page 13

‘ummary : Ft Belvoir Industrial 15 mrem/yr 641m2

ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i) and Pathways (p)
H As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

uclide mrem/yr fract. mrem/yr fract. miem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241 5;1];12-04 0.0018 1.629E-03 0.0058 O;OOiOEH-OO"0.0000 O.OOOE-H)OI 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 B8.246E-04 0.002¢

I-14" ' 1.074E-06 0.0000 2.51SE-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.227E-06 0.000C
H51137 1.204E-01 0.4292 3.672E-Q7 0.0QOO 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.553E-05 0.0001
H-3 ' 0,000E+OO 0.0000 1.274E-03 0.0045 Q.OOQE-!-OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S5.295E-06 0.000C
“}n—147 2.854E-04 0.0010 7.009E-05 0.0002 O'v.O'OQEH)O 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.159E-04 0.0004
H’h-zaz 6.409E-02 0.2285 8.248E-02 0.2941 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.737E-03 0.0312
Total 1.853E-01 0.6606 8.548E-02 0.3048 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.722E-03 0.0347
i

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
’ As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
- .
Water Dependent Pathways

‘ Water Fish Radon Plant Meat Milk All Pathways*
"dio-

Yuclide mrem/yr fract. mrem/yr €ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract.
wt-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.965E-03 0.010€
>-14 O.DOOE+OQ 0.0000 0.000E+00 0.}000»0' 0.0001‘;+b0 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.945E-05 0.0001

s-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.204E-01 0.4293

;‘-3 0.000E+00 0.0000 Q.OOOE+OQ 0.0]000» 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.280E-03 0.004¢€
Pm—-147 Q.OOOE#OO 0.0000 0.000E+00 0.0000 0.000E+OQ 0.0000 0’.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.713E-04 0.0017
!‘ih-232 0.000E+00 0.0QOO 0.00QE+OQ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.553E-01 0.5538

&
oeal 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000 0.000E+00 0.0000 2.805E-01 1.000C

Sum of all water

]

independent and dependent pathways.

0.0000
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Sum of all water

independent and dependent pathways.

ISRAD, Version 6.3 T Limit = 30 days
mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
Je : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Total Dose ‘Conttib;.\tionrs TDOSE{i,p,t)} for Individual !iadionuclides (1) and Pathways (p) L
As mrem/yr and Fraction of Total Dose At t = 1.000E+00‘years
Water Indepeﬂdent Pathways {Inhalation éxcludés radon) ’ L
‘ Ground Inhalation Radon Plant Meat Milk Soil
wdio- — — — - — ,
xclide mrem/yr fract. nmrem/yr fract. mrem/yr fract. mtem/yx" fract. mrem/yr fract. mfem/yr fract. mrem/yr fract.
l-241 5.084E-04 0.0012 1.621E-03 0.0038 0.000E+00 0.0000 0,000E+00 0.0000 0,000E+00 0.0000 °"0.000E+00 0.0000 8.202E-04 0.0019
-14  1.798E-07 0.0000 4.209E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.399E-07 0. ooocL
3-137 1.176E-01 0.2736 3.588E-07 0,0000 0.000E+00 0.0000 0.900E+00 0.0000 O. 000E+00 0.0000 0.000E+00 070000 3.472E-05 0.0001
'3 ) 0.000E+00 0.0000 6.149E-04 0.0014 0.000E+00 0.0000 0.000E+00 0.0000 O. OOOE+00 0.0000 0.000E+00 0.0000 2.5S55E-06 0. OOOC
v-147 2.191E-04 0.0005 5.3813-05 0.0001 0.000E+00 0.0000 0.000E+00 0.b000> 0.000E+00 0.0000 0.000E+00 0.0000 8. 897E-05 0. 0002
5f232_ ?.1603-01 0.5024 8.308E-02 0.1932 0.000E+00 0.0000 0.000E+00 0.0000> 0.000E+00 0.0000 0.000E+00 0.0000 9 298E 03 0. 0216
otal 3.344E-01 0.7776 8.S38E-02 0.1986 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.025E-02 0.0238(
i
[~
Total Dose COntributions TDOSE(:L,p,t) for Ind:.vidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years L
Water Dépendent Pathwéys
Water Fish Radon Plant Meat Milk a1l Pathways* L
adio- - .
uclide mi-em/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. xgu-em/yr fract. mrem/yr fract. mrem/yr fract f
m¥241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O;OOOEfOO 0.0000 2.9493—03 0. 0069‘H
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.9282-06 0.000C
s-137. 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.177E-01 0.273
-3 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.174E-04 0.0014
r-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.060E+00 0.0000 O0.000E+00 0.0000 3.619E-04 0.0008
h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.084E—01 0.7171“
R ; L : [ ]
‘otal 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 O©.0O00E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.300E-01 1.000C

|
|
L
L
L
L
L
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:ummary : Ft Belvoir Industrial 15 mrem/yr 641m2
Imile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
“J As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

- Ground Inhalation Radon Plant Meat Milk Soil
Radio- » -
,juclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Am-241 5.030E-04 0.0006 1.604E-03 0.0021 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.11SE-04 0.001C
=14  5.024E-09 0.0000 1.176E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0GOE+00 0.0000 0.000E+00 0.0000 1.509E-08 0.000C
| 's-137 1.123E-01 0.1440 3.426E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0DOE+00 0.0000 0.000E+00 0.0000 3.31SE-05 0.000C
H-3 0.000E+00 0.0000 1.431E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.946E-07 0.000C
Pm-147 1.291E-04 0.0002 3.171E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S.244E-05 0.0001
h-232 5.688E-01 0.7293 B.517E-02 0.1092 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE400 0.0000 ©.000E+00 0.0000 1.039E-02 0.0132
Total  6.81BE-01 0.8741 8.695E-02 0.1115 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.129E-02 0.0145

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.,000E+00 years
i
- Water Dependent Pathways
X Water Fish Radon Plant Meat Milk All Pathways*
pdio- -
Yuclide mréfn/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. nren/yr fract.

h_%—241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.918E-03 0.0037
3-14°  0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.377E-07 0.000C
1#—137‘ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 1.123E-01 0.144C
. 3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.437E-04 0.0002
#h-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.133E-04 0.0003

rh-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0D0E+DO 0.0000 0.000E+00 0.0000 6.644E-01 0.8518
y o . . . . ‘

-")tal 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.800E-01 1.000C

“3um of all water independent and dependent pathways.

o~
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: Ft Belvoir Industrial 15 mrem/yr 641m2
: RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Toﬁal Dose Ccntribu;ions TDOSE(i,p,t) for Individual Radionuclides (i) and Paﬁhways {p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Ground

Water Independent Pathwayé (Inh&lation excludes radoﬁ)

_ Inhalation

Radon

~_Plant

Meat

 Milk

~ Soil

nren/yr fract.

mrem/yr fract.

nren/yr fract.

mrem/yr fract.

mrem/yf

fract.

mrem/yr fract.

mreﬁ/yr

fract.

a-241
=14
3-137
-3
n—1§7
a-232

4.847E-04
1.797E-14
9.553E-02
0.000E+00
2.030E-05
1.594E+00

0.0003
0.0531

0.0000

0.0000
0.0000

0.8865

1.545E-03
4.208E-13
2.914E-07
8.659E-07
4.986E-06
9.270E-02

0.0009
0.0000

0.0000
0.0000
0.0515

0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
o.doos+qp 0.0000

0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

_0.000E+00 0.0000

0.000E+00
0.000E+00

0.0000
0.0000

0.000E+00 0.0000

0.000E+00
0.000E+00

0.0000
0.0000

7.818E-04
5.398E-14
2.819E-05
3.598E-09
8.244E-06
1.313-02

0.0004
0.000¢C
0.000¢C
0.000C
0.000C]
0.0073

r— r—

stal

adio-
uclide

1.690E+00 0.9398

Total Dose Contributions TDOSE(i,p,t) forvIndividual‘Radiondclides‘(i)»and

Water

9.425E-02 0.0524

0.000E+00

0.0000

0.000E+00 0.0000

0.000E+00

0.0000

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

Fish

Waéer Dependent Pathways

Radon

Plant

Meat

0.000E+00 0.0000

Pathways (p)

Milk

1.394E-02

‘ all Pathways*

0.0078

— -

mrem/yr fract.

mren/yr fract.

nrem/yr

fract.

mrem/yr fract.

mren/yr

fract.

mrem/yr fract.

nrem/yr

frac;.“

-

r-241
-14
8-137
-3
m-147
h~232

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00
0.000E+00
0.000E+00 O.QOOO
0.000E+00 0.0000
0.060E+00 0.0000
0.000E+00 010000

0.0000

0.0000

0.000E+00
0.000E+00
0.0D0E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0600
0.0000
0.0000

0.0000

0.0000.

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+OO

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00 0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
o.odbz+oq

0.0000
0.0000
0.0000
0.0000
0.0000

2.811E-03
4.9278-13
9.556E-02
8.695E-07
3.353E-05
1.700E+400

0.001(h

0.000C

0.0537
o.oooi;
0.000C

0.945 !

otal

Sum of

0.000E+00 0.0000

all water

0.000E+00 0.0000

0.000E+00 0.0000

independent and dependent pathways.

0.0CCE+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000

1.799E+00

1.000‘2“

]

 rr— —

F o



RESRAD, Version 6.3 TH Limit = 30 days 04/27/2006 08:04 Page 17

unmary : Ft Belvoir Industrial 15 mrem/yr 641m2
Wpile  : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
™ . ) .
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

' . .

uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. nren/yr fract. mrem/yr fract.
H .

Am-241 4'.358E~04 0.0002 1.389E~03 0.0005 O0.000E+00 0.0000 0.000E+00 0.0000 O0.C00E+00 0.0000 O0.000E+00 0.0000 7.029E-04 0.0003

14 4.151E-30 0.0000 9.719E-29 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.247E-29 0.000C
u's-137 6.016E-02 0.0232 1.835E~07 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.776E-05 0.000C
H-3 0.000E+00 0.0000 .3.825E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.589E-15 0.000C
°%n-147 1.027E-07 0.0000 2.524E-08 0.0000 O0.00COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 4.173E-08 0.000C
' [1-232 2.414E+00 0.9317 9.915E~02 0.0383 0.00GE+OO 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.QOOE+00 0.0000 1.518E-02 0.005¢
Total 2.47SE+00 0.9551 1.005E-01 0.0388 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 6.0000 1.S90E-02 0.0061
ii,

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
: As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathwéys

. Water Fish Radon Plant Meat Milk All Pathways*
Hadio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
h!n-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.527E-03 0.001C
o-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000}:‘.400 0.0000 O0.000E+00 0.0000 O©0.000E+00 0.0000 O0.000E+400 0.0000 1.138E-28 0.000C
"§-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.018E-02 0.0232
k-3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.841E-13 0.000C
%-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.697E-07 0.000C
1:};-232 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 2.528E+00 0.9758
u)t'al 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.CO0E+00 0.0000 2.591E+00 1.000C

?um of all water independent and dependeht pathways.

b

|
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mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

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

Ground

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

Water Independent Pathways (Inhalation excludes radon)

Inhalation

“Radon

.. Plant

Meat

 Milk

Soil

|
|
L

adio-
aclide nmrem/yr

fract.

mrem/yr

fract.

mreﬁ/yr

fract.

rren/yr

fract.

mren/yr

fract.

mrem/yt

fract.

mrem/jr

fract.l_

w-241 3.004E-04
-14  0.000E+00
s-137 1.192E-02
-3.  0.000E+00
m-147 9.476E-16
h-232 2.495E+00

0.0001
0.0000
0.0045
0.0000
0.0000
0.9509

9.568E-04
0.000E+00
3.637E-08
0.000E+00
3.727E-12
9.978E-02

0.0004
0.0000
0.0000
0.0000
0.0000

0.0380

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

. 0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

-0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000

0.0000

0.0000
0.0000
0.0000

4.842E-04
0.000E+00
3.519e-06¢
0.000E+00
$.702E-13
1.538E~02

0.0002; -
0.000C
O.OOOCL-
0.000C
0.o00¢!
0.005

oo,

otal 2.507E+00

0.9556

Total Dose Con;ributions TDOSE(i,p,t) for Individual Radionuclides (1) and
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water

1.007E-01

0.0384

Fish

0.000E+00

0.0000

0.000E+00

0.0000

Water Dependent Pathways

Radon

Plant

0.000E+00

0.0000

Meat

0.000E+00

0.0000

Pathwaysi(p)

Milk

1.586E-02

All Pathwaysf

0.006C

]

r—

r— r—

adio-

uclide mrem/yr

fract.

nrem/yr

fract. .

nrem/yr

fract.

nrem/yr

fract.

nmrem/yr

fract.

nmren/yr

fract.

nmrem/yr

ffacé;fﬂ

r-241 0.000E+00
~14 0.000E+00
'8-137 0.000E+00
=3 0.000E+00
‘m-147 0.000E+00
‘h-232  0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.741E-03
0.000E+00
1.193E-02
0.000E+00
4.298E-12
2.610E+00

0.0007
0.000C _
0.0049
0.000¢
0.000¢

‘otal 0.000E+00

‘Sum of all water

0.0000

0.000E+00

0.0000

0.000E+00

independent and dependent pathways.

0.0000

0.000E+00

0.0000

0.000E+00

0.0000

0.000E+00

0.0000

2.623E+00

o.9941“‘
s

1.000C

— -
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;ummary : Ft Belvoir Industrial 15 mrem/yr 641m2

WPile  : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
. Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

u As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

bl ;

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
juclide mrem/yr fract. mrem/yr fract. " mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract.
Am-241 1.041E-04 0.0000 3.299E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.670E-04 0.0001
-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0060 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
I . . .

Us-137' 1.170E-04 0.0000 3.568E-10 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.4S3E-08 0.000C
H-3 0.000E+00 0.0000 0.000E4_-00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.000C
%4147 0.000E+00 0.0000 3.660E-12 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 5.595E-13 0.000C

iuih—232' 2.494E+00 0.9556 9.976E-02 0.0382 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.537E-02 0.005¢
Total 2.494E+00 0.9557 1.001E-01 0.0384 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.55S4E-02 0.006C

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
: As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathwéys

. Water Fish Radon Plant Meat Milk All Pathways*

uadio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
i - -

%—241 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.010E-04 0.0002
c-14 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.000C
"“s—137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 ©.000E+00 0.0000 1.170E-04 0.000C

H-3 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©O.000E+00 0.000C
n-147 0.000E+00 0.0000 0.0008400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.219E-12 0.000C
Th-232 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.609E+00 0.9997
1 o - e

udtal 0.000E+00 0.0000 0.000E+00 0.0000 0.000DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.610E+00 1.000C
Sum of all water independent and dependent pathways.

P

™
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iISRAD, Version 6.3 T Limit = 30 days
mmary : Ft Belvoir Industrial 15 mrem/yr 641m2
.le : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) [-
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalatioen excludes radon) L-
Ground Inhalation Radon _ ~ Plant Meat Milk 8011
adio- - -, e p— ;
i1clide mrem/yr fract. mren/yr fract. mfem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. |
u-241 3.095E-06 040000 8.032E~06 0.0000 0;600E+00 0.0000 40.0005+00 0.0000 O. 000E+00 0. 0000 -0.000E+§0 O;OOQO 4.065E- 06 0. 0000
-14 0.000E+00 0.0000 0.000E+00 0.0000 O.QO0E+00 0.0bOQ 0.000E+00 0.0000 0 OOOE+DO 0. 0000: 0.000E+00 0.0000 . O. 000E+00 O. OOOC{-
s-137 1.094E-11 0.0000 3.338E~-17 0.0000 O0.000E+00 0.0000 0.000E+00 O.QDOO 0.000E+OO 0.0000 0.000E+00 0.0000 - 3.230E-15 0.000C
-3 ~ 0.000E+00 0.0000 0.000E+OQ 0.000Q 0.000E+00 0.0000 0.C00E+00 0.0QOO 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C
0.000E+00 0.0000 3.433E-12 0.0000 .O.DQQEfOO‘0.000Q 0.000E+00 0.0000 0.000EfOO 0.0000 0f000E+00 0.0000 5. 249E-13‘0.000C
2.492E+OQ 0.9559 9.967E-02 0.0382 0.000E+00 0.0QOD 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+90 0.0000 1. S36E 02 0.0059
otal 2.492BE+00 0.9559 9.968E-02‘0.0382 0.000E400 0.0000 0.000E+00 O.OOOOV 0.000E+00 O.OOdOI 0.000E+00 0.0000 1. 5363-02 0.0059[H
TotalVDose Contributions TDOSE(i,p,t) for Individual Rgdionﬁclidés (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years [-
Water‘Dependent Pathways
Water Fish Radon _Plant Meat Milk ‘ All Pathways* ‘U
adio-~ - - -
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac f
m-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000_ 0.000E400 0.0000 0.000E+00 0.0006 0.0C0E+00 0.0000 1.519E-05 O. OOOClJ
~14 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0QOC -
:8-137 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0QOO 1.095E~11 0.000(
=3 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EfOO 0.000
‘m-147 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.958E~12 0.000C
‘h-232 0.000E+00 0.0000 O.0COE+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.607E+00 1.000({“
‘otal 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0bOO 0.000E+00 0.0000 0.000E+00 0.0000 2.607E+00 1.000C
‘Sum of all water

independent and dependent pathways.
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ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
‘ Dose/Source Ratios Summed Over All Pathways
iJ Parent and Progeny Principal Radionuclide Contributions Indicated
. Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/{pCi/g)
hJ (i) (i) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Am—241 Am-241 1.000E+00 3.488E-02 3.470E-02 3.433E-02 3.307E-02 2.973E-02 2.04BE-02 7.062E-03 1.699E-04
nm-241 Np-237+D 1.000E+00 2.980E-08B 8.916E-08 2.069E-07 6.087E-07 1.673E~06 4.573E-06 8.471E-06 B8.798E-06
-241 U-233 1.000E+00 1.604E-1S 1.121E-14 5.897E-14 5.190E-13 4.175E-12 3.859E-11 2.242E-10 7.207E-10
Am-241 Th~229+D 1.000E+00 1.785E-18 2.673E-17 3.108E-16 8.140E-15 1.921E-13 6.081E-12 1.171E-10 1.675E-09
m-241 IDSR (F) 3.488E-02 3.470E-02 3.433E-02 3.308BE-02 2.974E-02 2.049E-02 7.070E-03 1.787E-04
c-14 | c-14 1.000E+00 2.375E-05 3.974E-06 1.111E~-07 3.974E-13 9.17BE-29 0.000E+00 0.000E+00 0.000E+00
s-1374D Cs-137+4D 1.000E400 4.476E-01 4.374E-01 4.176E-01 3.552E-01 2.237E-01 4.434E~02 4.350E-04 4.069E-11
H-3 H-3 1.000E+00 2.935E-0S 1.416E-05 3.295E-06 1.994E-08 8.809E-15 3.127E-37 0.000E+00 0.000E+00
m-147 Prn-147 1.000E+00 1.003E-05 7.699E~-06 4.538E-06 7.134E-07 3.611E-09 3.330E-17 3.672E~-40 0.000E+00
Pm-147 Sm-147 1.000E+00 1.118E-14 3.001E-14 5.555E-14 8.641E-14 9.198E-14 9.142E-14 8.977E-14 8.422E-14
m-147 YDSR(3) 1.003E-05 7.699E-06 4.538E-06 7.134E~07 3.611E-09 9.146E-14 8.977E-14 8.422E-14
- . .
Th-232 Th-232 1.000E+00 7.836E-02 7.836E-02 7.836E-02 7.836E-02 7.836E-02 7.835E-02 7.B33E-02 7.826E-~02
Th-232 Ra-228+D 1.000E+00 4.656E-02 1.325E-01 2.760E-01 S5.747E-01 7.775E-01 7.970E-01 7.968E-01 7.961E-01
h-232 Th-2284D 1.000E+00 B8.964E-03 5.498E~02 2.184E-01 B.127E-01 1.324E+00 1.374E+00 1.374E+00 1.373E+00
.!h-232 LDSR () 1.339E-01 2.659E~01 5.728E-01 1.466E+00 2.180E+00 2.250E+00 2.249E+00 2.247E+00
he DSR includes contributions from associated (half-life < 30 days) daughters.
-
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
- Basic Radiation Dose Limit = 1.500E+01 mrem/yr
Juclide
(i) = 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
-
am-241 4.300E+02  4.323E+02 4.369E+02 4.535E+02 5.045E+02  7.322E+02 2.122E+03 8.393E+04
-14 6.316E+05  3.774E+06  1.350E+08 *4.455E+12 *4.45SE+12 *4.455E+12 *4.455E+12 *4.455E+12
hg—137 3.351E4+01  3.429E+401 3.592E+01 4.223E+01 6.705E+01 3.383E+02 3.448E+04  3.686E+11
1-3 5.111E+05 1.059E+06 4.552E+06 7.521E+08 1.703E+15 *9.597E+15 *9.597E+15 *9,597E+15
“u-147 1.496E+406 1.948E+06 3.305E+06 2.102E+07 4.154E+09 1.640E+14 1.671E+14 1.781E+14
; 1.220E+02 5.642E+401 2.619E+01 1.023E+01 6.882E+00 6.667E+00 6.669E+00 6.675E+00

u’l-232

*At specific activity limit

-
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: RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Summed Dose/Source Ratios DSR(i,t) in ,(mrem/y;)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

tnin

G(i,min) DSR (1, tmax) G(i,tmax) ,

49.75 £ 0.10 years

iclide Initial DSR(4, tuin) .

() (pCi/g) (vears) ' (pci/g) - (pCi/g)
1-241 8.500E-02 0.000E+00 3.4883—02 4_.‘»300E+02 2.677E-02 5.604E+02 .
-14 1.240CE+00 -0.000E+00 2.375E-05 = 6.316E+05 0.000E+00 *4.4S55E+12 .
=137 2.690E-01 0.000E+00 4.476E-01 3.351E+01 1.417ﬁ—01 1.059E+02
-3 4.360E+01 0.000E+00, 2.935E-05 5.111E+05 . 4.397E-21 *9.597E+15
a-147 4.700E+01 0.600E+00 1.003E-05 7 )1.49631»06 1.960E-11v 7.652E+11
1-232 1.160E+00 95.7 ¢ 0.2 -2.250E+00  6.667E+00 2.244E+00 6.686E+00

At specific activity limit

. -
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File : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD
Individual Nuclide Dose Summed Over All Pathways
H Parent Nuclide and Branch Fraction Indicated
uclide Parent THF (1) DOSE(j,t), mrem/yr
] (3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
"m~241 Am-241 1.000E+00 2.965E-03 2.949E-03 2.91BE-03 2.811E-03 2.527E-03 1.741E-03 6.002E-04 1.444E-05
%p-237 An—-241 1.000E+00 2.533E-09 7.579E-09 1.759E-08 5.174E-08 1.422E~-07 3.887E-07 7.201E-07 7.478E-07
=233 Am-241 1.000E+00 1.364E-16 9.527E-16 5.013E-15 4.411E-14 3.549E-13 3.280E-12 1.906E-11 6.126E-11
Th-229 An-241 1.000E+00 1.517E-19 2.272E-18 2.642E~-17 6.919E-16 1.633E-14 5.169E-13 9.955E-12 1.423E-10
u—14 c-14 1.000E+00 2.945E-05 4.928E-06 1.377E-07 4.927E-13 1.138E-28 0.000E+00 0.000E+00 0.000E+00
“s-137 Cs-137 1.000E+00 1.204E-01 1.177E-01 1.123E~01 9.556E-02 6.018BE-02 1.193E-02 1.170E~04 1.095E-11
H—B H-3 1.000E+00 1.280E-03 6.174E-04 1.437E-04 8.695E-07 3.841E-13 0.000E+00 0.000E+00 0.000E+00
}n-147 Pm-147 1.000E+00 4.713E-04 3.619E-04 2.133E-04 3.353E-05 1.697E-07 1.565E-15 0.000E+00 0.000E+00
Sm-147 Pm-147 1.000E+00 5.256E-13 1.410E-12 2.611E-12 4.061E-12 4.323E-12 4.297E-12 4.219E-12 3.95BE-12
u\—232 Th-232 1.000E+00 9.090E-02 9.090E~02 9.090E-02 9.090E-02 9.089E-02 9.089E-02 9.086E-02 9.078E-02
Ra-228 Th-232 1.000E+00 S$.401E~-02 1.537E~-01 3.202E-01 6.666E-01 9.019E-01 9.245E-01 9.243E-01 9.235E-01
: . .
H"A-ZZB Th-232 1.000E+00 1.040E-02 6.378E-02 2.533E-01 9.428E-01 1.536E+00 1.594E+00 1.594E+00 1.593E+00
;HF(:I.) is the thread fraction of the parent nuclide.
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mmary : Ft Belvoir Industrial 15 mrem/yr 641im2
ile : RESRAD Ft Belvoir 641m2 Industrial Max ROC.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

iclide Parent  THF(i) . . S(j.t), pCi/g
(3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01

1.000E+02 3.000E+02

1.000E+03

2-241 Ar~241 1.000E+00 8.500E-02 B.QSSE‘OZ 8.365E-02 8.0S9E~02 7.24SE-02
5-237 An-241 1.000E+00  0.000E+00 2.74SE-08 8.190E-08 2.677E-07 7.599E-07

2

233 m-241 1.000E400  0.000E+00 6.006E-14 5.350E-13 5.879E-12 S.048E-11

P - : .
h-229 Am-241 1.000E+00  0.000E+00 1.892E-18 5.089E-17 1.861E-15 4.849E-14
214 C-14  1.000E400  1.240E400 2.07SE-01 5.803E-03 2.079E-08 4.825E-24
6-137 Cs-137 1.000E400  2.690E-01 2.629E~01 3.510E-01 2.135E-01 1.344E-01
-3 B-3 1.000E400  4.360E401 2;194z+oiv4.897a+oo 2.965E~02 1.311E-08
=147 Pm-197 1.000E400  4.TOUE+01 3.G0EE01 2.127E401 3.344E+00 1.692E-02
m-147 Prn-147 1.000E+00 0‘0063+00.2‘701E~10 6.365E-10 i.079E—09 i.1602;09
h-232 Th-232 1.000E+00  1.160E+00 1.160E+00 1.160E+00 1.160E400 1.160E+00

a-228 Th-232 1.000E+00 0.000E+400 1.317E~01 3.515E-01 8.090E~01 1.120E+00

h-228 Th-232 1.000E+00 0.000E+00 2.162E~02 1.441E-01 6.524E~01 1.105E+00

4.991E-02 1.7712-02
2.101E-06 3.904E-06
4.775E-10 2.792E-09
1.589E-12 3.091E-11
0.000E+00 0.000E+00
2.664E-02 2.614E-04
4.676E~31 0.000E+00

1.561E-10 1.721E-33

1.153E-09 1.132E-09

'1.160E+00 1.160E+00

1.1S0E+00 1.149E+00

1.150E+00 1.149E+00

4.1408-04
4.058E-06
8.996E~09
4.435E-10
0.000E+00
2.4458-11

0.000E+00

0.000E+00

1.062E-09'

1.159E+00
1.148E+00

1.148E+00

HF (i) is the thread fraction of the parent nuclide.

ESCALC.EXE execution time = 947.03 seconds

r— r— - r— - .
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