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ACRONYMS AND ABBREVIATIONS

Common unit abbreviations are not defined in this list. Both English and metric units are used in
this report. The units used in a specific situation are based on common unit usage or regulatory
language. For example, depths are given in feet (common usage) and areas are given in square
meters (regulatory usage).

bgs
CERCLA
CFR
CoC

cm

cpm
DCGL

DOD
DOD QSM

DOE
DQA
DQO
ELAP
EPC
FR
FS
FSS

FSSE
FSSP

FUSRAP

GIS

relative shift

standard deviation

effective standard deviation

actinium

U.S. Atomic Energy Commission

Argonne National Laboratory

applicable or relevant and appropriate requirement
below cover material

below ground surface

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

contaminant of concern

centimeter

counts per minute

derived concentration guideline level

U.S. Department of Defense
Department of Defense Quality Systems Manual for Environmental
Laboratories

U.S. Department of Energy

data quality assessment

data quality objective

Environmental Laboratory Accreditation Program
exposure point concentration

Federal Register

Feasibility Study for the St. Louis Downtown Site
final status survey

final status survey evaluation

Final Status Survey Plan for Accessible Soil within Mallinckrodt Property and
the Vicinity Properties, Excluding Plants 1, 2, and the City Property at the St.
Louis Downtown Site

foot/feet

Formerly Utilized Sites Remedial Action Program
gram(s)

gram(s) per cubic centimeter

gram(s) per cubic meter

geographic information system
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GWS
HEAST
HISS
HTZ
HU

kg
LBGR
LCS

m

m2

Mallinckrodt
MARSSIM
MDC
MDNR
MED
mg/kg
mrem
mrem/yr
NAD

Nal

NCP
NESHAP
NRC
NUREG
OSWER
Pa

Pb

pCi/g
pCi/m*/s
PDI

PP

QA
QAPP
QC
QCSR
Ra

RA

RAO
RESRAD
RG

ACRONYMS AND ABBREVIATIONS (Continued)

gamma walkover survey

Health Effects Assessment Summary Tables
Hazelwood Interim Storage Site

hot zone

hydrostratigraphic unit

kilogram(s)

lower bound of the grey region

laboratory control sample

meter(s)

_square meter(s)

Mallinckrodt Chemical Works

Multi-Agency Radiation Survey and Site Investigation Manual
minimum detectable concentration

Missouri Department of Natural Resources

Manhattan Engineer District

milligram(s) per kilogram

millirem

millirem per year

normalized absolute difference

sodium iodide

National Oil and Hazardous Substances Contingency Plan
National Emissions Standards for Hazardous Air Pollutants
U.S. Nuclear Regulatory Commission

U.S. Nuclear Regulatory Commission Regulation

Office of Solid Waste and Emergency Response
protactinium

lead

picocuries per gram

picocuries per square meter per second

pre-design investigation

Proposed Plan

quality assurance

Quality Assurance Project Plan

quality control

Quality Control Summary Report

radium

remedial action

remedial action objective

RESidual RADioactivity (computer model)

remediation goal

v
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ACRONYMS AND ABBREVIATIONS (Continued)

ROD Record of Decision for the St. Louis Downtown Site
ROW right-of-way
RPD relative percent difference
SAG Sampling and Analysis Guide for the St. Louis Sites
SAIC Science Applications International Corporation
SLDS St. Louis Downtown Site
SOR sum of the ratio
SORg gross sum of the ratio
SORy net sum of the ratio
SU survey unit
TEDE total effective dose equivalent
Th thorium
U uranium
UCLygs 95 percent upper confidence limit
USACE U.S. Army Corps of Engineers
USEPA U.S. Environmental Protection Agency
VP vicinity property
VQ validation qualifier
WRS Wilcoxon Rank Sum
\%
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ABSTRACT
Site Name St. Louis Downtown Site Vicinity Property: Hjersted (DT-34)
Operable Unit Accessible soil and ground water
Location St. Louis, Missouri
Regulatory Oversight U.S. Environmental Protection Agency, Region 7
Missouri Department of Natural Resources
Contract Oversight U.S. Army Corps of Engineers, St. Louis District (USACE)

Verification Contractor

Science Applications International Corporation

Waste Source

Manhattan Engineer District and the U.S. Atomic Energy Commission
uranium ore processing and uranium metal production in the 1940s and
1950s.

Contaminants

Radionuclides from the uranium-238, thorium-232, and uranium-235 decay
series.

Non-radiological contaminants are not applicable to the property addressed
in this report per the Record of Decision for the St. Louis Downtown Site
(ROD) (USACE 1998a).

Remediation Method, Quantity, and
Date

Accessible Soils: None required

Regulatory Requirements/
Remediation Goals

See Section 2.1.3 for ROD requirements.

Results

The remaining accessible soil on DT-34 can be released for unrestricted
use based on a comparison of the analytical data, radiological surveys,
and a risk and dose assessment to the ROD remediation goals.

The highest residual radiological risk' calculated for this property was
8.3x10”, which met the target risk range of 10" to 10, The highest residual
radiological dose calculated for this property was 4.3x107 millirem per year
(mrem/yr), which is compliant with the dose criterion of 25 mrem/yr. This
potential risk and dose was the highest resulting risk and dose while
cvaluating cach ycar ovcr thc ncext 1,000 ycars bascd on a residential use
scenario and does not account for cover material.

Within the 1,000-year evaluation period, the highest total residual lifetime
risk and dose are estimated to occur at year zero (2011) for both the
industrial worker and residential scenarios, relative to the year of the
evaluation. However, as time passes after the peak year, risk and dose is
expected to decline due to the natural decay of parent and progeny
radionuclides.

Description

This report addresses a property in downtown St. Louis that is owned by
Lawrence Hjersted. DT-34 is located in the northeast corner of the ROD
boundary. The property lies south of Bremen Avenue, east and north of PSC
Metals, and west of the Burlington-Northern Santa Fe Railway. Further east
of this property is land owned by Terminal Railroad that contains the
Riverfront Bike Trail and levee for the Mississippi River.

DT-34 is occupied by numerous buildings and tanks that encompass
approximately 1,300 square meters (m?) of the total property area of 15,158
m?. The remainder of the property is primarily covered by gravel, with some
small areas of asphalt or concrete. Based on a review of aerial photographs,
the southern part of the property near the railroad tracks was developed
before 1941, and steady development of the remainder of the property has
occurred since 1975.

T When estimating cancer risk, a lifetime risk level for an exposed individual and how many additional cancer cases might occur in a population
of exposed people (i.e., Ix107 is equal to one additional case in a population of one million) are predicted. These are cancers that may or may
not occur, but if they were to occur, they would be in addition to cancers from other causes, such as smoking tobacco. For non-cancer toxicity,
a daily exposure level that is likely to be of little risk to people is estimated.
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1.0 INTRODUCTION

The Record of Decision for the St. Louis Downtown Site (ROD) (USACE 1998a) provides the
final remedial action (RA) for the accessible soil and ground water contaminated as a result of
Manhattan Engineer District (MED) and U.S. Atomic Energy Commission (AEC) uranium (U)
manufacturing and processing activities at the St. Louis Downtown Site (SLDS).

The response actions described in this report were performed by the St. Louis District U.S. Army
Corps of Engineers (USACE) as part of the Formerly Utilized Sites Remedial Action Program
(FUSRAP). The FUSRAP was initiated by the AEC in 1974 to identify, remediate, or otherwise
control sites where residual radioactivity remains from operations conducted for the MED and
was continued by the successor agencies to the AEC until 1997 when the U.S. Congress
transferred responsibility for the execution aspect of the FUSRAP from the U.S. Department of
Energy (DOE) to the USACE. The DOE will assume a stewardship responsibility beginning two
years after completion of the response action at the SLDS.

The USACE was authorized by the U.S. Congress as the lead agency for implementation of the
selected remedy. The remedy was selected by the USACE in consultation with the U.S.
Environmental Protection Agency (USEPA) and with the concurrence of the Missouri
Department of Natural Resources (MDNR).

The work within the scope of this report was managed by the USACE St. Louis District
FUSRAP Project Office, and was accomplished in accordance with the National Oil and
Hazardous Substances Contingency Plan (NCP) and the Comprehensive Environmental
Rcsponsc, Compensation, and Liability Act (CERCLA).

This report specifically documents the pre-design investigation (PDI) and final status survey
evaluation (FSSE) conducted at the property described in Section 1.1 (SLDS vicinity property
Hjersted [DT-34]) and shown on Figure 1. The PDI was conducted at this property because it was
potentially impacted by the inadvertent release of materials from uranium processing at Mallinckrodt
Chemical Works (Mallinckrodt). Mallinckrodt is currently owned by Mallinckrodt LLC.

When it was determined that RA was not necessary at this property, an FSSE was conducted using
procedures compatible with the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) (DOD 2000) to ensure that any residual radioactivity complied with the criteria
specified in the ROD (USACE 1998a). Non-radiological contaminants are not applicable to this
property. Non-radiological contaminants of concern (COCs) that may have been introduced by
MED/AEC operations include arsenic and cadmium in uranium ore processing areas (USACE
1998a). Based on the distribution of non-radiological COCs at SLDS as shown in Figure 5-7 of
the ROD, arsenic and cadmium are COCs only in Plants 2, 6, 7N, 7S, and 7W and DT-10
(USACE 1998a). Therefore, non-radiological contamination does not apply to the property
included within the scope of this report.

Inaccessible soils that contain MED/AEC contamination and the surfaces of buildings and other
permanent structures are excluded from the scope of the ROD and will be addressed in a
subsequent CERCLA action. Inaccessible soils on DT-34 are shown on Figure 2.

1.1 PROPERTY DESCRIPTION

This report addresses a property in downtown St. Louis that is currently owned by Lawrence
Hjersted. DT-34 is located in the northeast corner of the ROD boundary and lies south of

1
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Bremen Avenue, east and north of PSC Metals, and west of BNSF Railway. Further east of this
property is land owned by Terminal Railroad that contains the Riverfront Bike Trail and the
levee for the Mississippi River.

The property is being addressed in this report because it was potentially impacted by the
inadvertent release of residual radioactivity from uranium metal production processes. DT-34 was
not specifically identified as part of the SLDS in the ROD. However, the SLDS boundaries were
later clarified to include this and other properties, in accordance with the Memorandum, Non-
Significant Change to the Record of Decision for the St. Louis Downtown Site (USACE 2005a).

DT-34 is occupied by numerous buildings and tanks that encompass about 1,300 square meters
(m?) of the total property area of 15,158 m’. The remainder of the property is primarily covered
by gravel, with some small areas of asphalt or concrete. Based on a review of aerial photographs,
the southern part of the property near the railroad tracks was developed before 1941, and steady
development of the remainder of the property has occurred since 1975.

Table 1 contains the address of the property being addressed in this report, the parcel designation
established by St. Louis City (STLCity 2012), and whether the right-of-way (ROW) was
included. The area within the scope of this report is shown on Figure 1.

Table 1. Addresses, Parcels, and Designations

Address Parcel Designation for this Project ROW Included

10 Bremen Avenue 25260000750 DT-34 No*

" The Bremen Avenue ROW is being addressed in a separate investigation.
1.2 GEOPHYSICAL FEATURES

The regional geological setting of the subsurface soils at the SLDS is generally characterized by
a fill layer that extends from the surface down to a layer of alluvial sediments (i.e., silty
sediments deposited by flowing water). The alluvial sediments overlay the bedrock. The fill,
discernible as multiple horizons at most locations, has an average thickness of 13 feet (ft) and
may contain concrete, brick, glass, coal cinders, slag material, and/or other miscellaneous
material that was placed on top of the original flood plain sediments in the late 1800s and early
1900s. The alluvial flood plain deposits underlying the fill material consist of stratified clays,
silts, sands, and gravels that range in thickness from 5 to 30 ft. The alluvial deposits generally
become coarser grained with depth. Earthquake faults are not evident.

Under the fill and alluvial deposits, the uppermost bedrock unit underlying the SLDS is the
Mississippian-age Sainte Genevieve Formation. The formation is composed of limestone with
some dolomite. The depth to bedrock at SLDS ranges from approximately 10 ft below ground
surface (bgs) on the western side of the property to 80 ft bgs near the Mississippi River.

The current topographic ground surface of DT-34 is covered primarily with gravel, with some
small areas of concrete or asphalt. The shallow sampling performed in conjunction with the PDI
at DT-34 confirmed the presence of a fill layer from the ground surface (or below the cover
material) to the bottom of each boring. The maximum depth of the PDI borings was 6 ft bgs. The
fill materials consisted primarily of gravel, silt, clay, and cinders. To a lesser extent, the fill
matrix also included broken pieces of brick and slag.

Surface water runoff on DT-34 follows the surface topography, which primarily slopes from the
north to the south of the property. The surface water runoff is collected in various inlets to the

2
P:\MARSSIM\SLDS\DT 34 Hjersted\PDI-FSSE\Rev O\DT-34 PDI-FSSE-Rev 0.doc REVISION 0



Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site
Vicinity Property DT-34

St. Louis Municipal storm-water underground drainage system, which conveys the water to the
Mississippi River. Review of records from the 1993 flooding indicates that the area was not
affected by overtopping of the floodwall, although ponding due to storm-water backup on the
west side of the floodwall occurred in the DT-34 area.

1.3 GROUND WATER

Ground water at the SLDS is found within three horizons (or hydrostratigraphic units [HUs]): the
upper, nonlithified (soil) unit, referred to as HU-A; the lower, nonlithified unit, referred to as
either the Mississippi Alluvial Aquifer or HU-B; and the bedrock (the lithified water-bearing
unit), referred to as HU-C. The Mississippi Alluvial Aquifer is the principal aquifer in the
St. Louis area, including the SLDS area. Aquifers in this region also exist in the bedrock
formations underlying the alluvial deposits.

The upper ground-water unit at the SLDS (HU-A) consists of fill overlying naturally deposited
clays and silts. The shallow ground-water system is not considered to be a potential source of
drinking water because of its poor quality due to the naturally occurring dissolved solid and
metal content and very low yields. The HU-A is underlain by the sandy silts and silty sands of
the Mississippi Alluvial Aquifer (HU-B). Ground waters of the St. Louis area are generally of
poor quality and do not meet drinking water standards without treatment. Expected future use of
ground water at the SLDS is minimal, because the higher quality and large quantity of water
from the Mississippi and Missouri Rivers is readily available. There are no ground-water
monitoring wells on the DT-34 property.

1.4 NATURE AND EXTENT OF CONTAMINATION

From 1942 to 1957, Mallinckrodt processed uranium ore and other feed materials to produce
various forms of uranium compounds and uranium metal for U.S. military purposes under
contract to the MED/AEC. Mallinckrodt performed this processing at its facilities in downtown
St. Louis, Missouri. Materials from uranium processing were inadvertently released into the
environment. The primary COCs for this property are the metals radium (Ra), thorium (Th), and
uranium and their decay products. Soil on various parts of the Mallinckrodt property and some
Vicinity Properties (VPs) has been determined to have COCs above background levels. VPs may
have been impacted by contaminant migration in air, water, waste handling, or a combination
thereof. Non-radiological contaminants are not applicable to DT-34.

1.5 ENVIRONMENTAL MONITORING

1.5.1 Radiological Air Monitoring at the SLDS

Radiological air data was collected and evaluated at the SLDS through airborne radioactive
particulate, outdoor radon (Rn), and gamma radiation monitoring. In addition to environmental
monitoring purposes, radiological air data was also used as inputs to calculate total effective dose
equivalent (TEDE) to the hypothetical maximally exposed individual at a critical receptor
location to assess dose due to radiological releases from the SLDS.

The TEDE calculated for the hypothetical maximally exposed individual at the SLDS for 2006
(i.e., the year sampling occurred at DT-34) was < 0.2 millirem per year (mrem/yr) (0.002
milliseivert per year [mSv/yr]). The results of the radiological air monitoring conducted at the

3
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SLDS démonstrated compliance with ARARs for the SLDS. The graph below documents the
annual dose trend from calendar year (CY) 2000 to CY 2011 at the SLDS.

The applicable radiological public dose limits for the SLDS are as follows:

* National Emissions Standards for Hazardous Air Pollutants (NESHAP) limit of 10
millirem (mrem) effective dose equivalent annually due to airborne emissions other than
Rn-222 at off-site receptor locations.

* U.S. Nuclear Regulatory Commission (NRC) limit of 100 mrem TEDE for all exposure
pathways on an annual basis (excluding background).

St. Louis FUSRAP SLDS Dose Trends (TEDE) over Time

100
75
Annual Dose
(mrem/yr)
= SLDS
25
0 L) T T 1) —j—_ﬁ L) ¥ T L 1) 1
N N N N N N N [ ] N N N N
8888§8888888
(<} e N o o [V (=] [N
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1.5.2 Ground-Water Monitoring at the SLDS

The selected remedy presented in the ROD (USACE 1998a) involves excavation and disposal of
radiologically contaminated accessible soils and ground-water monitoring. The goal of the
ground-water portion of the selected remedy is to maintain protection of the Mississippi Alluvial
Aquifer (HU-B) and to establish the effectiveness of the source removal action. This goal is
achieved by monitoring perimeter wells at the SLDS (there are no groundwater monitoring wells
on DT-34) on a routine basis to ensure that there are no significant impacts from COCs on
HU-B. The HU-B ground-water results for the COCs are compared to the following ROD
ground-water criteria (USACE 1998a):

1) The investigative limits (ILs): 50 pg/L arsenic, 5 ug/L cadmium, and 20 pg/L total U; and

2) The concentration limits from the Uranium Mill Tailings Radiation Control Act regulations
listed in the Code of Federal Regulations (CFR), 40 CFR 192.02, Table 1 to Subpart A:
5 pCV/L combined Ra-226 and Ra-228.

4
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The concentration limits for other COCs listed in 40 CFR 192.02, Table 1 to Subpart A (50 pg/L
arsenic, 10 pg/L cadmium, and 30 pCi/L combined U-234 and U-238) are not relevant or
appropriate because these limits are equal to or less stringent than the ILs.

If monitoring of HU-B indicates that the concentrations of the COCs significantly exceed the
above criteria, the ROD requires that a Ground-Water Remedial Action Alternative Assessment
(GRAAA) be initiated to further assess the fate and transport of the COCs in HU-B. Total U
concentrations were above the IL in HU-B well DW19 over an extended period, initiating Phase
1 of the GRAAA. Phase 1 Ground-Water Remedial Action Alternative Assessment (GRAAA) at
SLDS (USACE 2003b) was completed in CY 2003. Phase 1 summarized the sampling data
available for each of the monitoring wells completed in HU-B and provided recommendations
for further investigation of HU-B. The Annual Environmental Monitoring Data and Analysis
Report, published for each CY, reviews the HU-B data for that year to provide additional
information for future phases of the GRAAA. The ground-water monitoring data for the period
sampling occurred at DT-34 are contained in the Annual Environmental Monitoring Data and
Analysis Report for Calendar Year 2006 (USACE 2007).

In addition to the evaluation for HU-B, an evaluation of concentration trends is conducted for the
COCs detected in HU-A ground water to support assessment of the effectiveness of the RA in
the CERCLA five-year reviews. Because the upper HU, (i.e., HU-A) which consists of fill
overlying clay and silt, is not considered a potential source of drinking water, the ROD did not
eslablish ground-water criteria for HU-A ground water.

The Mann-Kendall trend test was performed to determine trends in the SLDS ground water for
the period between January 1999 and December 2011 (see Section 4.2.3 of the St. Louis
Downtown Site Annual Environmental Monitoring Data and Analysis Report for Calendar Year
2011 [USACE 2012] for additional information). Although arsenic concentrations in one well
(DW18) are above the IL, concentrations have been relatively stable since 2007. No other
significant changes in the concentrations of the inorganic COCs occurred in shallow or deep
ground water during this period. There have been no significant changes from radiological COCs
on HU-B ground water. The Mann-Kendall trend test results indicate that there is no trend for
total U in HU-B. Concentrations of total U have not shown significant increases since 1999.

1.6 CURRENT AND REASONABLY ANTICIPATED FUTURE USE

The current land uses of DT-34 are predominantly commercial/industrial. The SLDS is generally
commercial/industrial with some residences and a recreational bike trail adjacent to the
Mississippi River. The closest residential dwelling is located approximately 200 ft southwest of
the southwestern corner of the SLDS. As described in the ROD, the SLDS area is zoned “K”
(unrestricted district) by the City of St. Louis. This zoning category allows all uses except
“...that no building shall be hereafter erected, nor shall any existing building be converted,
reconstructed or structurally altered for dwelling purposes” (City of St. Louis 2008). No
significant changes in land use are expected.

1.7 SUMMARY OF COMMUNITY INVOLVEMENT ACTIVITIES PERFORMED

The community has been provided with multiple opportunities to be involved with the
decision-making process at the SLDS. In 1994, two committees were established for the purpose
of working closely with FUSRAP representatives and serving as a “voice of the people.” These
organizations were the St. Louis Radioactive and Hazardous Waste Oversight Committee and the
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City of St. Louis Mayor’s Advisory Task Force on Radioactive Waste. In 1994, the St. Louis
Sites Remediation Task Force, made up of members from the previously referenced two groups
plus other community stakeholders, was established. Working together as the St. Louis Sites
Remediation Task Force, these organizations studied cleanup activities at the St. Louis Sites and,
in 1996, issued the St. Louis Site Remediation Task Force Report (STLOC 1996) detailing the
community’s recommendations for cleanup and removal of MED/AEC contaminants.
Eventually, in 1997, the smaller St. Louis Oversight Committee was formed from members of
these organizations. These organizations have developed strong working relationships with the
FUSRAP and have been active participants in the decision-making process. The USACE has
provided regular briefings to the St. Louis Oversight Committee, which meets roughly twice per
year and whose meetings are open to the public. The USACE maintains a website with current
information about the status of the St. Louis FUSRAP Sites and historical documentation.
Newsletters and fact sheets are distributed throughout the community on an as-needed basis.

The Feasibility Study for the St. Louis Downtown Site (FS) (USACE 1998b) and Proposed Plan
for the St. Louis Downtown Site (PP) (USACE 1998c) were made available to the public in April
1998. A public meeting was advertised and held on April 21, 1998, to hear comments and
answer questions regarding the FS and PP. A 30-day comment period for the PP for the SLDS
began on April 8, 1998, and ended on May 8, 1998. Responses to the comments received from
the public, and from local, state, and federal agencies, are provided in the Responsiveness
Summary included as Part 12 to the ROD.

A public meeting was held on April 21, 1998, to present the FS and PP to interested members of
the community. A notice announcing the availability of the FS and PP and the intent to hold a
public meeting to discuss the documents was published in the Federal Register (FR) and in the
St. Louis Post-Dispatch. 'I'he meeting included an open-house session allowing one-on-one
discussions with agency representatives, an informal presentation, and an open-microphone
question-and-answer period. The transcript of the public meeting and comment period was made
available to the public on the USACE’s St. Louis District FUSRAP website
(http.//www.mvs.usace.army.mil/eng-con/expertise/fusrap.html) and is included as part of the
Administrative Record.

Program documents are made available to the public. They can be found in the Administrative
Record maintained at the USACE FUSRAP Project Office, 8945 Latty Avenue, Berkeley,
Missouri, or at the St. Louis Public Library, Government Information Section, 1302 Olive Street,
St. Louis, Missouri. In addition, SLDS documents are also available for public access at Henry
Clay Elementary School, 3820 North 14th Street, St. Louis, Missouri.
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2.0 BACKGROUND ON THE REMEDIATION PROCESS AND PRE-DESIGN
INVESTIGATION

The purpose of a PDI is to obtain data to address historical data gaps, further define the nature
and extent of contamination, and provide data needed to support remedial design (if required)
and/or the FSSE. The PDI was executed on DT-34 to collect additional data to be used in the
design or to confirm that the property met the remediation goals (RGs) as presented in the ROD.
This section describes the PDI conducted in 2006 and the associated conclusions. Although no
remediation was required at DT-34, this section also summarizes the remedial action objectives
(RAOs), the selected remedy, and the RGs specified in the ROD.

2.1 REMEDIAL ACTION

The CERCLA process began with gathering existing information about the SLDS and
determining if there was a threat to human health and the environment. In 1986, the DOE began
gathering this information. A remedial investigation was performed to characterize the extent
and type of release, and to evaluate the risk to human health and the environment. The results of
the investigation were documented in the Remedial Investigation Report for the St. Louis Site
(DOE 1994). The FS (USACE 1998b) was developed to evaluate remedial alternatives.

While DT-34 was not specifically addressed during the remedial investigation activities, the
nearby Mallinckrodt plants were included. The Mallinckrodt plants generated the types of
potential radiological contamination that could be expected at the SLDS.

2.1.1 Remedial Action Objectives

RAOs were established early in the CERCLA process for the SLDS. The RAOs served as a basis
for developing RA alternatives for the ROD. The RAOs describe what the RA needed to

accomplish in order to be protective of human health and the environment. Table 2 identifies the
following RAOs for the SLDS (USACE 1998a).

Table 2. SLDS Remedial Action Objectives

Medium Remedial Action Objective

Accessible Soil | Prevent exposures from surface residual contamination in soils greater than the criteria
prescribed in 40 CFR Part 192.

Eliminate or minimize the potential for humans or biota to contact, ingest, or inhale soil
containing COCs.

Eliminate or minimize volume, toxicity, and mobility of impacted soil.

Eliminate or minimize the potential for migration of radioactive materials off site.
Comply with applicable or relevant and appropriate requirements (ARARs).
Eliminate or minimize potential exposure to external gamma radiation.

Ground Water Remove sources of COCs in HU-A.

Continue to maintain low concentrations of operable unit COCs in HU-B.

2.1.2 Selected Remedy

The selected remedy for the SLDS, pertinent to DT-34, was Alternative 6 from the FS,
“Selective Excavation and Disposal” (USACE 1998b). The selected remedy addresses accessible
soil and ground water contaminated as a result of MED/AEC uranium ore processing activities.
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Contaminants from other sources that are commingled with the MED/AEC COCs would be
addressed at the same time.

The main components of the selected remedy for the SLDS consist of the following.

o Excavation of all accessible contaminated soils to RGs that support release and disposal
off site at a permitted facility.

e Perimeter monitoring of the ground water in the HU-B will be performed, and the need
for ground-water remediation will be evaluated as part of the periodic reviews performed
for the site. Ground-water monitoring is currently being conducted at the SLDS. The
need for ground-water remediation will be investigated as part of Phase II of the
Ground-Water Remedial Action Alternative Assessment.

The following points were identified in the ROD in selecting this remedy.

o The current land use is generally commercial/industrial with some residences and a
recreational bike trail adjacent to the Mississippi River. The closest residential dwelling
is located approximately 200 ft southwest of the southwestern corner of the SLDS.
Zoning regulations prohibit new residences from being established in the area. No
significant changes in land use are expected (USACE 1998a).

» Ground water 1s not currently used as a water-supply source. The shallow ground-water
system (HU-A) is not considered a potential source of drinking water because of its poor
quality due to the naturally occurring dissolved solid and metal content and very low yields.

e Approved borrow obtained from an off-site location will be used to backfill excavations.
e The final status survey (FSS) will be compatible with MARSSIM (DOD 2000).

2.1.3 Remediation Goals

Achievement of RGs demonstrates that residual concentrations of COCs within accessible soil
on the property are protective and can be released in accordance with the selected remedy.
Table 3 lists the RGs, their applicability to DT-34, and the method for confirming that the
applicable RGs have been achieved.

The media to be evaluated at DT-34 is limited to accessible soil. Accessible soils are defined as
soils that are not beneath buildings or other permanent structures. DT-34 does not have any
ground-water monitoring wells. Ground-water monitoring results associated with the SLDS are
documented in annual environmental monitoring reports. There is no creek or other such surface
water or sediment on this property.

Inaccessible soils and structures are not within the scope of the ROD or the FSSE. Inaccessible
soils include the footprint of a building, the supporting soils beneath the footprint, and the soils
adjacent to the building necessary for the structural stability and safety of the building. Similarly,
inaccessible soils may be associated with other structures, such as roadways, rail lines, or flood
control levees.

Using this concept of inaccessible soils, there are inaccessible soils associated with the railroad
spur and buildings on DT-34, as shown on Figure 2. The structures and the inaccessible soils
associated with the structures on DT-34 will be evaluated in subsequent CERCLA activities.
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Table 3. Remediation Goals and Assessment Methods

Type Specification Methods
< 5 picocuries per gram (pCi/g) above background for soil less than 0.5 ft below
Ra-226 cover material (bcm) .
Th-230 Use analytical
< 15 pCi/g above background for soil deeper than 0.5 ft bem results to

calculate the net
sum-of-the-ratio

Ra-228 | <5 pCi/g above background for soil less than 0.5 ft bem

Soil | Tho32 . (SORy) and
Radionuclide B < 15 pCi/g above background for soil deeper than 0.5 ft bcm gross sum of the
ratio (SORg).
(Re;l;ltg frO_rln U-238 | < 50 pCil/g above background for soil Calculate area-
a 0.5-ft soi weighted
L“te“’al can sopdepth S 0.5 _(greater of Th-230y or Ra=226y,) _ (greater of Th-232y or Ra=228y) U-238) | AVerages as
e a\l/zrggezd N 5 pCile + 3 pCilg *50 pCirg| necessary. Use
over 100 m’). SORuH | SORswase (Ereater of Th-230, or Ra=226,) _ (greater of Th=232, or Ra-228,)  U~238, MARSSIM to
N ¥ 15 pCilg 15 pCilg “S0pCirg| determine the

required number
of random sail
SORy < 1.0 when soil analytical results averaged over survey unit (SU) samples.

SORy < 1.0 over 100 m? using area-weighted average

SOR; |Pass MARSSIM Wilcoxon Rank Sum (WRS) test

Soil Non-

Radionuclide N/A
Structure
Surfaces N/A
Health Risk 10° to 10 For
radioactivity,
use analytical
results as inputs
to the RESidual
Dose Total Effective Dose Equivalent (TEDE) < 25 millirem/year (mrem/yr) R?ngg;igl)ty
computer model
to estimate
health risk.
Toxicity N/A

® In the SORy equations, the radioactivity (e.g., Ra-226) is measured as a concentration (i.e., pCi/g). The radioactivity concentration is divided by the RG
for that specific radionuclide (e.g., 5 pCi/g for Ra-226). The subscript “N” represents net concentration above background. Background values were
determined using 32 soil samples collected from non-impacted areas near the SLDS. The background reference analytical data are summarized in
Appendix A (Attachment A-3).

® A soil concentration of 5 pCi/g of Th-230 would result in the in-growth of < 5 pCi/g Ra-226 (approximately 2 pCi/g) at the end of the
1,000-year time period stated in 40 CFR 192.02(a). Therefore, constraining the concentration to 5 pCi/g for the higher of Ra-226 or Th-230 in
surface soil along with the use of the unity rule assures that the concentration of Ra-226 does not exceed 5 pCi/g during the 1,000-year time
period. These RGs achieve doses that are less than typically < 15 mrem/yr in practice. In addition, risk assessments performed to date have
determined that soils that meet the RGs achieve protectiveness to levels within the CERCLA risk range.

Notes:

The ROD lists RG components addressing ground-water monitoring of the Mississippi Alluvial Aquifer (HU-B). This aquifer is addressed
separately from this report on accessible soil.

‘I'he RUD lists an RG component addressing sewer and drain sediments. The sewer systems used for MED/AEC processing operations are not
located within the boundary of DT-34; therefore, soils on DT-34 would not have been impacted by flow from areas within MED/AEC
operations. Sewers (i.e., structures and interior sediment) will be addressed in a subsequent CERCLA action.
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2.1.4 Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA and the NCP §300.430(f)(1)(i1)(B) require that RAs at CERCLA
sites at least attain legally applicable or relevant and appropriate federal and state requirements,
standards, criteria, and limitations, which are collectively referred to as “ARARSs,” unless such
ARARs are waived under CERCLA Section 121(d)(4).

Relevant and appropriate requirements are cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal environmental or
state environmental or facility citing laws that, while not “applicable” to a hazardous substance,
pollutant, contaminant, RA, location, or other circumstance at a CERCLA site, address problems
or situations sufficiently similar to those encountered at the CERCLA site that are well-suited to
the particular site. Only those state standards that are identified in a timely manner and are more
stringent than federal requirements may be relevant and appropriate. The key ARARs for the
SLDS, as presented in the ROD, for the selected remedy are listed in the following paragraphs.

40 CFR Part 192, Section 192.12(a) is relevant and appropriate: Residual radioactive material
concentration of Ra-226 and Ra-228 in land averaged over any 100-m” area shall not exceed the
background level by >5 picocuries per gram (pCi/g) averaged over the first 15 centimeters (cm)
of soil (6 inches) and 15 pCi/g averaged over 15 cm thick layers of soil >15 cm below the
surface (USEPA 2002).

40 CFR Part 192, Subpart A, Section 192.02(b)(1-2) is relevant and appropriate: Radon-222
releases will not exceed an average rate of 20 picocuries per square meter per second (pCi/m?/s)

or increase the average annual concentration by more than 0.5 pCi/L in air outside the site
(USEPA 2002).

40 CFR Part 192, Sections 192.40 and 192.41 are relevant and appropriate: This regulation was
used in developing the thorium cleanup criteria for sites where thorium ores were processed

(USEPA 2002).

40 CFR Parts 257-272 are relevant and appropriate: The selected remedy will comply with 40
CFR Parts 257-272, which establish accountability in handling hazardous waste from generation
to disposal.

10 CFR 20, Subpart E is applicable: This rule provides consistent standards to NRC licensees for
determining the extent to which lands must be remediated before decommissioning of a site can
be considered complete and the license terminated.

2.2 PRE-DESIGN INVESTIGATION INFORMATION

The purpose of a PDI is to obtain data to address historical data gaps, to further define the nature
and extent of contamination, and to provide data needed to support remedial design (if required)
and/or the FSSE.

2.2.1 Historical Information Review

Between 1909 and 1950, commercial cattle herding, staging, and slaughtering were conducted on
DT-34. After 1950, property use transitioned from animal tissue rendering to chemical
processing (Willibald Schaeffer Co.). Since 1988, Midland Resources has occupied the property
and has continued to process chemicals on site.
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Thirty historical aerial photographs from 1941, 1945, 1947, 1949, 1952, 1953, 1955, 1958, 1962,
1964, 1968, 1971, 1973-1977, 1979-1981, 1983, 1984, 1986-1990, 1993-1995 (USACE
1941-1995) were evaluated to determine DT-34 property conditions over time. Notable events
and information are:

July 1941: Aerial Photograph - A group of buildings, tanks, and a pond are visible at the
south end of the property, next to a set of railroad tracks. The northern half of the
property appears to be tree covered. Railroad tracks are also present to the east of the

property.
July 1945: Aerial Photograph — More structures have been added alongside the 1941
group of structures. A small building near Bremen Avenue is visible.

July 1947: Aerial Photograph — Mississippi River floodwater submerges DT-34.
January 1953: Aerial Photograph — No apparent changes since July 1945.
August 1953: Aerial Photograph — No apparent changes since January 1953.
February 1964: Aerial Photograph — No apparent changes since August 1953.

March 1968: Aerial Photograph — The small building near Bremen Avenue has been
removed since the February 1964 aerial photograph.

August 1971: Aerial Photograph — No apparent changes since March 1968,

April 1973: Aerial Photograph — Some of the trees on the northern half of the property
have been removed since the August 1971 aerial photograph.

Augusl 1975: Aerial Photograph — Two more ponds are present, both near the middle of
the property.
February 1979: Aerial Photograph — No apparent changes since August 1975.

July 1980: Aerial Photograph — Two ponds near the middle of the property have been
removed since the Fcbruary 1979 aerial photograph.

February 1987: Aerial Photograph — No apparent changes since July 1980.

June 1988: Aerial Photograph — The original pond near the railroad tracks has been
removed since the February 1987 aerial photograph.

May 1990: Aerial Photograph — Tanks have been added over the former location of the
original pond.

August 1993, February 1994, and May 1995: Aerial Photographs — Tanks and a building
were built over the former location of the two ponds circa late 1970s (center of property).
The 1993 flood did not overtop the levee for downtown St. Louis and storm water backup
on the west side of the levee did not affect DT-34.

Since 1995: Field Observation, Google Earth, and the City of St. Louis Building Division
Website — An office building, a trailer, and a small weigh station shed were added near
Bremen Avenue. Additional tanks and buildings were added in the southern grouping of
structures. The southern third of what was the largest building in 1941 has been removed.
Railroad tracks were added along the southern edge of the property, and the spur was
extended up the eastern side of the property.
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Potential contaminant migration scenarios were identified through the review of historical
documentation. The potential migration scenarios include:

e Airborne transport via dust from former processing operations and/or wind erosion from
stockpiles.

e Direct loss of materials from hauling trucks and railcars. Given the configuration of roads
and railroads and the proximity of this property to the former Mallinckrodt processing
operations, this migration scenario could not be ruled out.

Transport of radioactive materials via flood water from the Mississippi River was considered as a
potential migration scenario. The elevation of the flood water was approximately 420 ft above
mean sea level, which is greater than most of the ground surface elevation of DT-34; however,
DT-34 is northeast and upstream of the Mallinckrodt plants, and after 1955, the SLDS was
protected from flooding by the USACE-constructed floodwall, further reducing the potential for
floodwater impacting DT-34.

These potential contaminant migration scenarios were investigated through the PDI and FSS
processes.

2.2.2 Pre-Design Investigation Survey

While no soil sampling had previously taken place directly on DT-34, information from the
gamma walkover survey (GWS), performed in 2002, and information obtained from surrounding
areas indicated that existing conditions on DT-34 could meet the RGs. Accordingly, the PDI
survey was designed to meet MARSSIM in the event that the results could also serve as the FSS.
As described in MARSSIM, in certain situations, when no remediation is anticipated, results of
the characterization survey may indicate compliance with the derived concentration guideline
levels (DCGLs). When planning for the potential use of the characterization survey analytical
data as part of the FSS, this data must be of adequate quality and quantity for that use (DOD
2000). For the PDI sampling, the random soil sample locations were developed in anticipation
that the analytical results could be used for the FSS. All PDI sampling analytical data was used
in the FSS. The FSS analytical data are presented in Appendix B. The FSS design and
methodology are discussed in Sections 3.2.1 through 3.2.3.

2.3 CONCLUSIONS FROM EXISTING DATA

PDI analytical data indicated that no residual radioactivity above the RGs was present on DT-34
and that the property was ready for an FSS. All of the PDI analytical data was of sufficient
quality and quantity to be included in the FSS. No additional surveying or sampling on DT-34
was conducted during the FSS. The FSS analytical data indicated that remediation on DT-34 was
not required.
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3.0 FINAL STATUS SURVEY PROCESS
3.1 DATA QUALITY OBJECTIVES

The data quality objective (DQO) process is a strategic planning approach for a data collection
activity. It provides a systematic procedure for defining the criteria that a data collection design
should satisfy, including where to collect samples, how many samples to collect, and the
tolerable level of decision errors for the study. The DQO process includes the following seven
steps from the USEPA’s Guidance on Systematic Planning Using the Data Quality Objectives
Process (USEPA 2006a).

o State the problem. Inadvertent release of contaminants into the environment.

o Identify the decision. Determine if the accessible soil on DT-34 can be released for
unrestricted use in accordance with the ROD.

o Identify inputs to the decision. Radiological soil analytical data for accessible soil.

¢ Define the study boundaries. Accessible soil on DT-34.

o Develop a decision rule. See Table 3.

o Specify tolerable limits on decision errors. The desired tolerable limits included

minimum detectable concentrations (MDCs) for soil samples equating to less than
50 percent of the RG, with the goal of 10 percent of the RG. Sample error is reported
with the sample result. The MARSSIM evaluation was based on decision errors of less
than 5 percent false negatives and less than 20 percent false positives. This means that the
decision is more likely to conclude contamination is present when it is not, than to
conclude that contamination is not present when it is.

e Optimize the design for obtaining data. For the PDI sampling, the random soil sample
locations were developed in anticipation that the analytical data could be used for the
FSS.

The FSS analytical data were examined using data quality assessment (DQA) guidance to ensure
two things: (1) that the data met the quality requirements of the Final Status Survey Plan for
Accessible Soil within Mallinckrodt Property and the Vicinity Properties, Excluding Plants 1, 2,
and the City Property at the St. Louis Downtown Site (FSSP) (USACE 2002a) and the Sampling
and Analysis Guide for the St. Louis Sites (SAG) (USACE 2000), and (2) that the data provided
the necessary basis for determining whether the property could be released for unrestricted use.
The DQA involves scientific and statistical evaluations to determine if data are of the right type,
quality, and quantity to support the intended use. The DQA process is based on guidance from
Chapter 8 and Appendix E in MARSSIM (DOD 2000) and follows the USEPA’s Data Quality
Assessment: A Reviewer’s Guide (USEPA 2006b). The five steps in the DQA process are listed
below and are addressed by the subsequent report sections and appendices.

Review the FSS design, including DQOs.
Conduct a preliminary data review.

Select a statistical test.

Verify the assumptions of the statistical test.
Draw conclusions from the data.
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3.2 FINAL STATUS SURVEY PROCESS FOR SOIL

3.2.1 Final Status Survey Design for Soil

In accordance with MARSSIM, land areas receiving an FSS should be classified into Class 1,
Class 2, or Class 3 soil survey units (SUs). The classification is based on their potential for
radioactive contamination in soils. Class 1 areas have the greatest potential for contamination,
while Class 3 areas have the lowest potential. Per the FSSP, Class 1 SUs are typically limited in
size to 2,000 m® plus 10 percent, Class 2 SUs are typically limited in size to 10,000 m’ plus
10 percent, and Class 3 SUs are unlimited in size. MARSSIM states that Class 1 and 2 areas are
to be sampled using a systematic grid, and that Class 3 areas are to be sampled using random
locations.

Based on a review of site information and analytical data from adjacent properties, the accessible
soil making up DT-34 was classified as one Class 3 area (SU-1), as shown on Figure 2. SU-1
consists of approximately 9,846 m”.

Random soil sample locations were identified for the Class 3 area. The random locations for
Class 3 areas were designed to ensure that the analytical data were representative of the SU.

The number of soil samples estimated for the SU was determined based on experience with other
properties. Appendix C contains the detailed process for determining the minimum numbcr of
samples.

3.2.2 Final Status Survey Methodology for Soil

FSS sampling of soil involves collecting soil samples at the locations identified in the FSS
design. Figure 2 depicts the sampling locations on DT-34. These soil samples were collected
from the top 0.5 ft bgs or within the top 0.5 ft of soil below cover material (bcm) (e.g., gravel).

Per the FSSP, subsurface soils were sampled to confirm that no unexpected subsurface
radioactive contamination was present. These soil samples are generally collected at the same
locations as the FSS surface soil samples. For Class 3 areas, the process for collecting subsurface
soil samples for laboratory analysis starts with removing a soil column that is 1.5- to 2.0-ft long
until a total depth of 6 ft below original grade is obtained. In the first soil column, two soil
samples will be collected. The first soil sample will be from the first 0.5 ft of the uppermost soil
layer below any cover material (i.e., asphalt and associated gravel). The second soil sample with
a span of 0.5 ft will be collected from the remaining column in the area exhibiting the greatest
radioactivity determined by using appropriate radiological survey instrumentation. If the
remaining soil column has a relatively uniform count rate, the second soil sample interval should
be the deepest 0.5-ft portion of the column. One soil sample will be collected from each
subsequent soil column below the first soil column. A soil sample with a span of 15 cm (0.5 ft)
will be collected from each column in the area exhibiting the greatest radioactivity. If the soil
column has a relatively uniform count rate, the soil sample interval should be the deepest 15-cm
(0.5-ft) portion of the column. In the deepest soil column removed, one-third of the soil samples
will be subject to laboratory analysis with two-thirds subject to field screening. The results of
radiological screening provide qualitative data regarding the potential for elevated radiological
COCs in soil cores.

Per the FSSP, a minimum of onc-third of the locations should continue this process for each 1.5-
to 2.0-ft soil column to a depth of 6 ft bgs.
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MARSSIM also recommends performing radiological scans of the ground surface (with any
cover material). For Class 3 areas, the size of the area is based on the professional judgment of
the survey supervisor (typically about 10 percent of the area). These radiological scans are
GWSs. The GWSs are used to select biased soil sample locations as an additional effort to locate
areas requiring further investigation and ensure that the soil samples are representative of the SU.
There are no RGs specifying an unacceptable GWS result. Additional information on GWS,
including a figure illustrating the evaluation of GWS data, is in Appendix D. The GWS files
have been included in Appendix E (on the CD-ROM attached to the back cover of this report).

The biased soil sample locations determined from the GWSs are designated with the hot zone
(“HTZ”) prefix and are assigned an area, in square meters, that the sample represents. (The
“HTZ” prefix can also be used for biased soil samples that are taken to bound the extent of
contaminated soil, but no areas are assigned to these HTZ samples.) The biased soil sample
locations are shown on Figure 2. GWS-based biased surface soil samples were collected within
the upper 0.5 ft of the surface soil.

3.2.3 Final Status Survey Methodology for Asphalt

When soil sampling was performed in an area covered by asphalt, an asphalt plug was removed
to allow access to the underlying soil. The area of the asphalt plug that was in contact with the
soil was subjected to a radiological survey. The results of the radiological surveys were
comparable to background levels.

The asphalt on DT-34 was not subjected to laboratory analysis. The determination that asphalt
did not require analysis was based on the analytical data from the asphalt samples from Plants 1
and 2 at the SLDS. The soil under the asphalt at Plants 1 and 2 had some of the highest
contamination found anywhere on the SLDS. However, sampling results showed that the asphalt
had not become contaminated from the soil it was covering.
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4.0 ASSESSMENT OF FINAL STATUS SURVEY RESULTS
4.1 ASSESSMENT OF SOIL SAMPLE RESULTS

The background reference soil data set used in the evaluation of the FSS soil samples is
summarized in Appendix A. The radiological soil sample analytical data are reported in
Appendix F. A copy of the boring logs and field logbook entries for these samples are provided
in Appendix I (on the CD-ROM attached to the back cover of this report). The surface and
subsurface RGs were applied, as follows, to calculate the net sum of the ratio (SORy).

+ SORy using surface RGs: If no cover material was present, the soil sample was collected
from the upper 0.5 ft of the soil. If cover material was less than 0.5 ft, the soil sample was
collected from the first 0.5 ft of soil bem.

o SORy_using subsurface RGs: The soil sample was collected from below 0.5 ft of the
ground surface.

All of the soil sample analytical data for SU-1 was evaluated to ensure the average SORy over
the entire SU did not exceed 1.0. All of the surface soil sample analytical data had SORy values
that were less than 1.0 (ranging from 0.0 to 0.07). Because the mean SORy (0.01) was less than
1.0 and all individual SORy values were also less than 1.0, the radionuclide RGs were met for the
SU. The analytical data are summarized in Appendix F.

In addition to a direct comparison to the RGs, MARSSIM recommends that an investigation
level be established to investigate results that pass the statistical test but potentially represent the
edge of more significant contamination. For Class 3 areas, MARSSIM states that the
investigation level should be a fraction of the DCGL. A Class 3 investigation level of 0.5 or
greater for the SORy was established for this report. No samples required further investigation.

Soil samples collected at three (SLD97096, SLD97104, SLD97106) out of nine random stations
were from 4 to 6 ft bcm soil column intervals, meeting the one-third FSSP requirement.

4.1.1 Statistical Test for Soil Sample Results

Because soil contains natural background levels of the radionuclide COCs, the Wilcoxon Rank
Sum (WRYS) statistical test is used for soil sample results per MARSSIM. Data from biased and
subsurface soil samples were not included in the statistical tests per MARSSIM guidance:
“Judgment measurements are not included in the statistical evaluation of the survey unit data
because they violate the assumption of randomly selected, independent measurements. Instead,
judgmental measurements are individually compared to the DCGL” (DOD 2000).

MARSSIM also states that “if the difference between the largest survey unit measurement and
the smallest reference area measurement is less than or equal to the DCGL...

. max systematic or random _ min reference . .
[1.e.,SORG SORg <1‘0], the WRS test will always show the survey unit

meets the release criterion” (DOD 2000). From the SLDS background reference data set, the
smallest surface gross sum of ratios (SORg) is 0.53 and the largest SU measurement is SORg
0.69. (Background values are not subtracted in the SORg calculation.)

For SU-1, this difference was less than 1.0 (e.g., for SU-1, 0.69-0.53 = 0.16). Therefore, a WRS
test is not necessary.
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4.1.2 Asphalt Survey Results

There were no elevated radiation survey results for any of the asphalt plugs that were removed to
allow access for sampling the soil underneath the asphalt.

4.1.3 Non-Radiological Soil Sample Results

Non-radiological sampling is not required for the areas included within the scope of this report
per the ROD.

4.1.4 Review of Final Status Survey Design for Soil

An important factor in MARSSIM is determining an appropriate number of samples for the
statistical test. Collecting too few samples can result in an inaccurate conclusion. Collecting an
excessive number of samples diverts resources that could be better used elsewhere. MARSSIM
establishes a method for determining the minimum number of samples. Appendix C contains the
detailed process for determining the minimum number of random samples. The calculated
minimum number of samples for SU-1 was six samples. Table 4 lists the calculated minimum
number samples and the actual number of FSS samples collected from SU-1.

Table 4. Number of Random Samples

Minimum Number of
SuU Class Samples for the Statistical
Test

SuU-1 3 6 9

Number of Random
Samples Collected

42 DATA QUALITY

Quality control (QC) and quality assurance (QA) measures for FSS analytical data are
summarized in the FSSP and are presented in the QA/QC sections of the SAG. The Quality
Control Summary Report (QCSR) contained in Appendix G discusses these measures in detail for
DT-34. The FSS analytical data met QA/QC requirements.

4.2.1 Minimum Detectable Concentration for Soil Samples

Soil samples were analyzed in the USACE FUSRAP laboratory in order to measure the
radioactivity at very low levels. The USACE FUSRAP laboratory is certified through the U.S.
Department of Defense (DOD) Environmental Laboratory Accreditation Program (ELAP). In
general, the MDC represents the lowest amount of activity that the laboratory could detect for a
given sample. Variables, including detection efficiencies and conversion factors due to
influences such as individual sample aliquot and sample density and variations in analyte
background radioactivity at the laboratory, are taken into account when determining the MDC.
The MDC is reported with each soil sample result in Appendix F.

MARSSIM recommends that analytical methods should be capable of measuring levels of
activity (i.e., the MDCs) between 10 to 50 percent of the established RGs. These MDC limits for
surface soils are listed in Table 5.

The MDCs for all soil samples included in the FSS are less than 10 percent of the established
RGs for the radionuclides listed in Table 5. As discussed in MARSSIM, the reported
radionuclide concentrations from the laboratory were used in this FSSE even if those results
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were below the MDCs. These data were used to complete the MARSSIM evaluation and assess
the risk and dose for the SU.

Table 5. Minimum Detectable Concentration Limits

Maximum MDC Preferred MDC
Radionuclide Surface Soil Subsurface Soil Surface Soil Subsurface Soil
(pCi/g) (pCi/g) (pCi/g) (pCi/g)
Ra-226 2.5 7.5 0.5 1.5
Ra-228 2.5 7.5 0.5 1.5
Th-230 2.5 7.5 0.5 1.5
Th-232 2.5 7.5 0.5 1.5
U-238 25 25 5.0 5.0
19
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5.0 RESIDUAL RISK AND DOSE ASSESSMENT

A property-specific residual risk and dose assessment was performed for the subject property, in
accordance with the ROD, to confirm that the conditions are protective of human health and the
environment. The ROD established the CERCLA target risk range as the risk RG and the
10 CFR 20 Subpart E dose limit of 25 millirem per year (mrem/yr) as the dose RG. The USEPA
defines the CERCLA target risk range as 10" to 10" where “the upper boundary of the risk range
is not a discrete line at 10", A specific risk estimate around 10™* may be considered acceptable if
justified based on site-specific conditions” per Memorandum Office of Solid Waste and
Emergency Response (OSWER) 9200.4-18 Establishment of Cleanup Levels for CERCLA Sites
with Radioactive Contamination (USEPA 1997a).

The risk and dose scenario for the ROD is based on the industrial worker and utility worker
exposure scenarios defined in the FS. The assessment for DT-34 was performed for each of these
scenarios, and an additional on-site residential scenario was considered at the request of the -
regulators.

CERCLA recommends a lifetime exposure assessment period of 30 years for individuals under a
residential exposure scenario. Subpart A of 40 CFR 192 requires a 1,000-year exposure
assessment scenario that takes into account the risk posed by residual levels of long-lived
radionuclides and the in-growth of their decay daughter products. This is the period of time over
which achievement of the cleanup standard must be reasonably assured.

Section C.2.1.3 of the FS states: “To estimate a dose or risk, the appropriate exposure
parameters, the source term (concentrations of radionuclides), and other variables such as depth
of contamination and distribution coefficients are selected to provide conservative yet realistic
estimates of exposure” (USACE 1998b). This means that the actual risk and dose received by an
individual from residual MED/AEC material on this property will be lower than the estimates in
this assessment. Additionally, much of the property is covered by asphalt, concrete, or gravel.
These cover materials provide additional protection that is not accounted for in the estimates.
This is another example of how the actual MED/AEC-related risk and dose will be lower than
the estimates provided in this assessment.

Based on the results of risk and dose assessments, it can be concluded that residual risk and dose
for soil at DT-34 are protective for all receptor scenarios (including the on-site resident) and are
protective of public health and environment, and that the accessible soils on the property can be
released for unrestricted use. More information on how these risk and dose values were
calculated is provided in Appendix H.

The results of random, biased, and subsurface soil samples were used in the residual risk and
dose assessment. The risk and dose estimates are provided in Table 6.

Table 6. Risk and Dose Estimate

. Period Assessed . . Maximum Dose
Scenario Maximum Risk
(vears) (mrem/yr)
Industrial Worker 0 to 1,000 2.1x107 1.3x10”
Utility Worker 0 to 1,000 5.3x1071° 8.4x10™
On-Site Resident 0 to 1,000 8.3x107 4.3x10”

The following graphs illustrate the radiological risk and dose for a 1,000-year period for the on-
site resident and the industrial and utility worker receptors.
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6.0 CONCLUSIONS

The conditions established in the ROD for protecting human health and the environment have
been met for accessible soils on DT-34. This conclusion is the result of a comparison of the ROD
requirements and the current conditions, as presented in Table 7. The survey results and the risk
and dose assessment demonstrate that the accessible soils on DT-34 can be released for
unrestricted use in accordance with the ROD.

Table 7. Comparison of Results to Remediation Goals

RG Type Specification Results

Soil Radionuclide

(Note: 40 CFR 192

Sample SORy < 1.0 when averaged over 100 m? All soil samples had SORy < 1.0.

allows area-weighted SORy < 1.0 when random sample results averaged over SU SU-1: Average SORy=0.01
averaging over a
0.5-ft layer of soil.)
Pass MARSSIM WRS test (if required) WRS test not required (see Section 4.1.1)
Health Risk 10°to 10 8.3x10"’
Dose TEDE < 25 mrem/yr 4.3x10% mrem/yr

The main components of the ROD selected remedy are summarized in the following list (i.e.,
bulleted/italicized items), along with a brief summary of conclusions drawn from this report.

Excavation of accessible soils according to the ARAR-based composite cleanup criteria
(i.e., RG) of 5/15 pCi/g above background for Ra-226, Ra-228, Th-232, and Th-230, and
50 pCi/g above background for U-238 in the uppermost 1.8 m (6 ft) (USACE 1998a).

FSS analytical data has confirmed that no accessible soils have been left in place on
DT-34 with contamination exceeding the RGs. Excavation was not required.

On the portion of the Mallinckrodt property addressed in the operable unit, site-specific
target removal levels of 50 pCi/g above background for Ra-226, 100 pCi/g above
background for Th-230, and 150 pCi/g above background for U-238 (50/100/150 RGs)
will be used as the deep-soil cleanup guidelines (RGs) below 1.8 meters (m) (6 ft), as
described in Section 7.3.6 of the ROD (USACE 1998a).

Not applicable. Deep-soil RGs do not apply, because DT-34 is a VP, not a Mallinckrodt
property.
For arsenic and cadmium:

1) within the upper 1.2 or 1.8 m (4 or 6 ft) of grade, soil concentrations of arsenic
greater than 60 mg/kg and/or cadmium concentrations greater than 17 mg/kg will be
removed, or

2) below 1.2 ur 1.8 m (4 vr 6 fi) of grade, soil concentrations of arsenic greater than
2,500 milligrams per kilogram (mg/kg) and/or cadmium are greater than 400 mg/kg will
be removed (USACE 1998a).

Non-radiological requirements are not applicable to the area addressed by this report.
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e Remediation goals for radiological contaminants are applied to soil concentrations
above background consistent with the ARAR (40 CFR 192) from which they derive.
However, addition of background concentrations to these goals would not alter any
judgments regarding protectiveness. Remediation goals for non-radiological RGs are
applied to soil concentrations, including background, consistent with the NCP (USACE
1998a).

FSS analytical data has confirmed that no accessible soils have been left in place at
DT-34 that exceed the RGs. This statement in the ROD is true for SU-1 on DT-34. The
SORg (the raw data including background) are also less than 1.0 when averaged across
the SU. Non-radiological requirements are not applicable to DT-34.

e Compliance with soil contamination criteria (RGs) will be verified by methods that are
compatible with MARSSIM for soils being cleaned up in the operable unit effective with
MARSSIM publication. (A representative number of samples obtained in the bottom of
excavations will also be subjected to chemical analysis and comparison to chemical RGs)
(USACE 1998a).

The FSSP was designed in accordance with MARSSIM methodology and applied to
DT-34. Chemical (non-radiological) analysis is not applicable to the area addressed by
this report.

e A post-remedial action risk assessment will be performed to describe the level of risk
remaining from MED/AEC contaminants following completion of remedial activities
(USACE 1998a).

A post-remedial action risk and dose assessment was performed for the modeled
scenarios stated in the ROD. In addition, regulators requested that the USACE develop an
on-site residential scenario to document protectiveness if land use changed from
industrial to residential. The residual risk and dose calculated for DT-34 meet the criteria
stated in the ROD (USACE 1998a).

e Final determinations as to whether institutional controls and use restrictions are
necessary will be based on calculations of post-remedial action risk derived from actual
residual conditions. Five-year reviews will be conducted, per the NCP, for residual
conditions that are unsuitable for release without restrictions (USACE 1998a).

The risk and dose from actual residual conditions (without regard to cover materials) are
acceptable to release DT-34 accessible areas without restrictions. There are no accessible
areas on the SU where it is necessary to apply restrictions or institutional controls.

 Institutional controls may include land use restrictions for those areas having residual
concentrations of contaminants unsuitable for unrestricted use. This determination will
be made based on risk analysis of the actual post-remedial action conditions. Until a
decision is developed to address the ultimate disposition of inaccessible soils, steps will
be taken to control uses inconsistent with current uses and to learn of anticipated
changes in conditions that might make these soils accessible or increase the potential for
exposure. Periodic reviews with affected property owners will be conducted throughout
the duration of active site remediation. For residual conditions requiring use restrictions
after the period of active remediation, coordination with property owners and local land
use planning authorities will be necessary to implement deed restrictions or other
mechanisms to maintain industrial/commercial land use (USACE 1998a).
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The risk and dose from actual residual conditions (without regard to cover materials) are
acceptable to release the DT-34 accessible areas without use restrictions. There are no
accessible areas on DT-34 that necessitate application of use restrictions or institutional
controls.

o A long-term, ground-water monitoring strategy will be implemented to confirm
expectations that significant impacts to the Mississippi Alluvial Aquifer (HU-B) will not
occur. Although ground-water use in this area is not anticipated, agreements will be
proposed to state and local water authorities to prevent well drilling, which may be
impacted by the surficially contaminated HU-B (USACE 1998a).

The areas covered by this report have no ground-water monitoring wells; however, a
long-term, ground-water monitoring strategy for the SLDS has been implemented to
confirm expectations that significant impacts to the Mississippi Alluvial Aquifer (HU-B)
will not occur.

e Perimeter wells in the Mississippi Alluvial Aquifer will be monitored to determine if
Sfurther action will be required with respect to ground water (USACE 1998a).

The areas covered by this report have no ground-water monitoring wells; however,
ground-water monitoring wells in the Mississippi Alluvial Aquifer are being monitored at
the SLDS.

e Protactinium (Pa)-231 and actinium (Ac)-227 will be included in the analyses for the
post-remedial action residual site risk (USACE 1998a).

Pa-231 and Ac-227 were included in the residual risk and dose assessments.

o Contaminated sediments in sewers and drains considered to be accessible will be
remediated along with the soils (USACE 1998a).

The sewer systems used for MED/AEC-processing operations are not located within the
boundary of DT-34.
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7.0 CONTACT INFORMATION
Following is a summary of the contact information for the project team participants:

For the U.S. Government — Project Management
Name: USACE St. Louis District, FUSRAP Project Office
Address: 8945 Latty Avenue, Berkeley, MO 63134
Phone Number: (314) 260-3905

Name: USACE St. Louis District, Public Affairs Office
Address: 1222 Spruce Street, St. Louis, MO 63103-2833
Phone Number: (314) 331-8802

For the U.S. Government — U.S. Environmental Protection Agency
Name: Matthew Jefferson, Project Manager, USEPA Region VII
Address: 901 N. 5" Street, Kansas City, KS 66101
Phone Number: (913) 551-7520

For the State of Missouri Government — Missouri Department of Natural Resources
Name: Tiffany Burgess, Environmental Specialist, MDNR FUSRAP Satellite Office
Address: 917 N. US 67 Suite 104, Florissant, MO 63031
Phone Number: (314) 877-3251

Verification Contractor
Primary Contact Name and Title: Rodney Alderson, Program Manager
Company Name: Science Applications International Corporation (SAIC)
Address: 13397 Lakefront Drive, Suite 100, St. Louis, MO 63045
Phone Number: (314) 770-3000

Analytical Laboratory
Company Name: USACE FUSRAP Lab (operated by SAIC)
Address: 8945 Latty Avenue, Berkeley, MO 63134
Phone Number: (314) 260-3901

Company Name (for QA/QC): Test America
Address: 13715 Rider Trail North, Earth City, MO 63045
Phone Number: (314) 298-8566
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Table A-1. Background Reference Soil Data

Background Reference Subsurface Soil Data Summary (32 Samples)

Statistic Ac-227 | Pa-231 | Ra-226 | Ra-228 | Th-228 | Th-230 | Th-232 | U-235 | U-238 SS (l;:c SS(l;ll;G
Mean 0.14 0.90 2.78 0.95 1.16 1.94 1.09 0.08 1.44 0.82 0.29

Median 0.11 0.98 2.53 0.97 1.10 1.66 1.07 0.09 1.16 0.76 0.27

Std. Dev. 0.14 0.76 0.89 0.17 0.35 0.76 0.29 0.08 0.75 0.21 0.08

Maximum 0.70 2.34 5.46 1.28 2.10 4.15 1.68 0.31 3.78 1.48 0.54
Minimum -0.10 -0.21 1.53 0.46 0.51 0.96 0.43 -0.02 0.59 0.53 0.19
Range 0.80 2.55 3.93 0.82 1.59 3.19 1.25 0.33 3.19 0.95 0.35

Background Reference Soil Sample Results

Surf. Sub.
SOR; | SORg
SLD00001 0.18 0.62 1.94 0.97 1.29 2.07 1.11 0.25 1.66 0.67 0.25
SLD00002 -0.03 2.34 2.39 1.03 1.08 1.67 1.12 0.00 0.61 0.71 0.25
SLD00022 0.36 1.33 2.56 1.17 1.00 1.83 1.49 0.24 138 0.84 0.30
SLD00023 0.29 0.95 2.26 0.76 0.51 2.80 1.23 0.00 1.17 0.83 0.29
SLD00041 0.16 -0.09 2.48 0.84 0.77 1.98 1.13 0.17 1.57 0.75 0.27
SLD00042 0.70 -0.02 3.02 1.07 1.14 2.24 1.05 0.00 1.80 0.85 0.31
SLD00043 0.28 2.07 2.59 0.99 1.24 2.69 1.68 0.11 1.15 0.90 0.31
SLD00044 0.13 1.65 3.46 1.03 1.06 1.16 1.33 0.00 0.90 0.98 0.34
SLD00061 0.10 1.23 3.11 1.08 1.02 2.67 1.43 -0.01 1.47 0.94 0.33
SLD00062 0.12 1.36 2.59 1.28 1.29 1.91 1.59 0.11 0.94 0.85 0.30
SLD00063 0.15 2.12 2.11 1.03 1.01 1.61 0.70 -0.02 0.74 0.64 022
SLD0008! 0.24 0.98 2.44 0.96 1.46 1.47 1.30 0.12 1.05 0.77 027
SLD00082 0.06 1.19 2.89 1.28 2.10 1.97 1.17 0.18 1.28 0.86 0.30
SLD00083 0.20 0.98 2.33 0.88 1.60 1.94 0.69 0.11 0.59 0.65 0.23
SLD00101 0.15 1.01 4.24 0.79 1.12 3.05 0.90 0.22 3.12 1.09 0.41
SLD00102 0.06 1.42 3.53 0.86 1.00 3.11 1.41 0.08 2.53 1.04 0.38
SLD00103 0.08 1.30 3.08 0.81 0.54 1.46 0.92 0.05 1.69 0.83 0.30
SLDO00121 0.17 -0.10 3.31 0.87 1.27 2.25 1.34 0.31 1.84 0.97 0.35
SLD00122 0.09 0.42 2.68 0.85 1.69 1.46 0.94 0.06 1.13 0.75 0.26
SLD00123 0.23 0.25 3.51 1.02 1.23 1.33 0.94 0.06 1.17 0.93 0.33
SLD00141 0.16 -0.21 5.46 1.04 1.40 4.15 1.56 0.07 3.78 1.48 0.54
SLD00142 0.08 0.33 5.30 1.12 1.74 3.61 1.04 0.16 3.15 1.35 0.49
SLD00143 0.19 0.02 2.33 0.96 1.50 1.45 1.02 0.05 0.93 0.69 0.24
SLD00144 0.10 0.01 2.04 1.10 1.51 1.48 1.25 0.17 1.61 0.69 0.25
SLD00161 0.10 0.11 1.53 0.86 1.38 1.56 1.01 0.10 1.11 0.54 0.19
SLD00162 0.04 2.01 2.07 1.04 0.73 1.35 0.86 0.12 1.00 0.64 0.23
SLD00181 0.03 1.13 2.24 0.73 0.94 1.34 0.78 0.00 0.91 0.62 0.22
SLD00201 0.06 1.74 2.40 0.86 1.07 1.64 1.08 0.10 1.15 0.72 0.26
SLD00202 -0.10 1.73 2.67 0.97 0.88 1.62 0.78 0.05 1.11 0.75 0.26
SLD00241 0.01 -0.04 2.04 0.46 0.87 1.28 0.43 0.11 1.70 0.53 0.20
SLD00242 0.07 0.42 2.50 0.89 0.80 1.05 0.80 0.00 0.92 0.70 0.24

Statistic Ac-227 | Pa-231 | Ra-226 | Ra-228 | Th-228 | Th-230 | Th-232 | U-235 | U-238

SLD00243 0.03 0.3/ 1.Y/ 0.65 0.84 0.96 0.90 0.08 0.86 0.59 0.21
Note:
Results are expressed in pCi/g; sum of ratio (SOR) values are unitless.

Negative results are less than the laboratory system’s background level.
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Table B-1. DT-34 Final Status Survey Soil Data

Station Sample Easting | Northing Actinium-227 Protactinium-231 Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Uranium-235 Uranium-238
Name Name VQ| Result |Error| MDC| VQ| Result | Error| MDC|VQ| Result |Error| MDC| VQ| Result | Error| MDC| VQ| Result | Error| MDC| VQ| Result | Error| MDC| VQ| Result [Error| MDC| VQ| Result | Error| MDC| VQ|{ Result | Error| MDC
HTZ95807|HTZ95807| 908877 | 1031312 | UJ| -0.02 | 0.09 | 0.14 | UJ| 0.14 | 025 ] 039 | = 1.08 | 027 [ 003 | J 022 10031004 J 092 10491028 ) =1} 215 | 082]0.15]| J 043 | 0331028 |UJ| 001 [0.11]0.18] J 041 | 027 ] 0.26
HTZ95808| HTZ95808| 908899 | 1031220 | UJ| -0.06 | 0.11 | 0.17{UJ| 0.16 | 029|044 | =] 1.28 | 033 [0.04| =] 0.56 | 0.04] 0.05] J 1.02 | 052036 = 165 [ 068]014| J | 037 {029(014|[UJ]| 0.03 | 0.15]/024] =| 1.07 | 039 043
HTZ95809|HTZ95809| 909182 | 1031335 | UJ | -0.04 [ 0.08 | 0.13{UJ| 004 | 025{038| =1 091 | 024|003 J| 021 |003]004]| J | 032 {025]026[ J | 047 |030]{0.12] J | 052 |031|0.12]UJ| 002 [0.11[0.18] J | 0.62 | 0.32]0.33
HTZ95810|HTZ95810] 909074 | 1031796 | UJ | -0.01 | 0.14 | 020 { UJ| -0.04 | 0361 052]| = | 237 | 060 0.05]| =| 076 | 006]|006]| =| 098 | 048 }025| =] 222 | 080 0.13| J 078 | 042|025 U 030 [018[030| =] 212 | 0.56] 0.50
HTZ95811 HTZ95811] 908837 | 1031671 | UJ| 0.05 | 0.10 ] 0.15| UJ| 0.08 | 0.25] 037 | = 1.63 | 0421 0.031] J 0.19 1 003]004|UJ| 021 }021]027] = 1.84 [ 068 | 027 |Us| 0.17 | 019|023 ] UJ| 0.03 | 0.13]021]| = 1.34 | 041 | 0.36
HTZ95812| 908837 | 1031671 | U¥| -0.06 | 0.15]022| U | 056 | 035|058 ) =} 294 10.73]006| =] 0.79 | 0.05] 0.06 | = 1.22 1 056|014 =] 271 | 093]0.14 | J 090 | 047014 (US| 002 [ 020]032] =] 239 | 059 0.55
SLD97094 SLD97094| 908995 | 1031521 | UJ| -0.09 | 0.09 | 0.14 US| -007 | 026 | 038 | = | 092 | 023]004| =] 036 | 0.03]0.05] J 050 | 036029 | = 1.39 | 064 | 039 | J 052 | 036016 UJ| 003 [011]0.18] J 0.53 | 027 ] 0.25
SLD97095] 908995 | 1031521 | UJ| -0.03 | 0.13 [ 0.21 j UJ] 0.01 | 040 ] 059 | = 1.13 [ 0291005 =] 066 | 0.05]008| = 091 | 044]027| = 1.24 1052012 ] § 049 1031 ]012|UJ] 015 [017]027] = 1.36 | 0.51 ] 0.37
SLD97096] 908915 | 10313451 UJ| 0.06 | 0.11 [ 0.19 | UJ| -0.03 | 033 | 049 | =] 0.71 | 0.19 [ 0.05| J 019 | 003|006| U| 030 | 029} 038 J 082 [ 047|034 | J 0.17 1020|015 UJ| 0.04 | 0.15] 024 | UJ] 022 | 0.36] 0.64
SLD97096 SLD97097| 908915 | 1031345 UJ| 0.02 | 0.15| 024 | UJ| 039 | 042 ] 067 | = 123 1032(006| =| 044 | 005]007| I 095 | 0531017 J 1.33 | 064017 ] J 081 | 049]|032|UJ| 003 [0.19]030] J 095 {073 ]0.78
SLD97098| 908915 | 1031345 | US| -0.12 | 0.18 | 027 | UJ| 0.15 | 050 | 0.77 | = 1.36 | 0361 0.07| = | 0.81 | 0.07] 009 | J 081 | 048043 | J 1.40 | 064 [0.16 | J 1.05 { 054|016 | UJ| 006 [ 021]035] J 215 | 1.26 | 0.92
SLD97099{ 908915 | 1031345 | UJ| -0.14 | 020 | 030 UJ] 0.02 | 059 ]| 088 | = 135 10361008 =] 095 | 0.08] 0.12| = 1.11 10501024 | J 099 | 0481031 | =] 089 | 044|013 |UJ| -0.03 | 028 | 041 | UJ| 030 | 066 | 1.15
SLD97100 SLD97100{ 908921 | 1031555 UJ| 0.06 | 0.15f 022 UJ]| 0.10 | 037 ] 064 | = 1.14 | 030 0.06| J 030 | 005]008] ] 037 10271026] J 104 | 046|012 J 022 [ 020012 fUJ| -0.01 | 0.18)029]| I 1.06 | 0.65 ] 0.68
SLD97101| 908921 | 1031555 | UJ| 0.06 | 0.19 [ 030 UJ| 0.08 | 053] 0.79 | = 1.62 | 0421008 =] 078 | 0.07]0.10| = 1.06 | 050 | 0.13 | J 131 | 056|013 § 087 | 0441013 |[UJ| -0.07 | 024 039]| =| 241 | 093] 098
SLD97102 SLD97102| 909026 | 1031670 | US| 0.07 | 0.14 | 020 | UJ| -033 | 032 | 050 | = 1.51 | 038 (005]| J 0.07 | 0.03 | 0.06| J 026 | 024014} J 1.84 10721014 | UJ| 005 | O0.11 014 | U] 005 [0.17]028] J 1.00 | 0.62 ] 0.67
SLD97103| 909026 | 1031670 | UF| -0.02 | 0.14 [ 0.22 | UJ| 0.03 | 035]| 060 | = 133 [ 034]005| =] 034 | 0.05]006| J 080 (042013} J 136 | 0.57 1 0.13 | § 027 | 0241024 fus| 011 [ 018|031 =| 204 |0.79]0.7]
SLD97104| 909086 | 1031782 | UJ| 0.03 | 0.14 [ 0.22 [ UJ]| 0.02 | 0.35] 059 | = 1.15 1030005 J 028 |1 0.04]0.07]| J 053 10341032} J 146 | 059013 | J 052 |033]013(U]| 019 [017]029] J 1.09 | 0.64 ] 0.68
SLD97104 SLD97105| 909086 { 1031782 | UJ| 0.07 | 0.20 | 028 | UJ¥| 0.04 | 0521 0.78 | = 1.78 | 0461008 =] 068 | 0.07]0.09] I 0.80 | 0441026 J 1.86 | 072 |1 031 | = 1.06 | 051 | 0.26 | UI| 032 | 032|041 = 1.70 | 0.72 | 0.99
SLD97210]| 909086 | 1031782 | UJ| 0.05 | 0.14 [ 022 JUJ| 0.02 | 043 ] 064 | = 137 | 0341005 =] 085 | 0.06] 007 | ] 099 | 051 [015] ] 136 | 062 028 J 099 (051 f015]Ur| 001 |017[028] J 1.52 | 0.51 | 041
SLD97211| 909086 | 1031782 | UJ| 0.02 | 0.16 | 0.26 | UJ| 022 | 052 ]| 0.78 | = 1.76 | 0441 0.07| =] 0.89 | 0.07] 009 | J 084 | 0451025 J 1.23 1056|030 ] = 1.19 | 0551025 Uf| 011 1020(033] J 1.35 | 049 | 0.48
SLD97106] 908865 { 1031692 | UJ| 0.13 | 0.08 [ 0.13 | UJ| 0.19 | 023 1035| =] 221 | 051003 =] 068 | 004]0.04] J 1.02 | 051|031 J 1.92 | 0741 026 | J 093 | 0481026 UJ| 010 | 0.10[0.17| = 198 | 031 ] 0.25
SLD97106 SLD97107] 908865 | 1031692 | UJ| 0.02 | 0.21 [ 0.33 [ UJ| 0.13 | 0.57] 0.87 | = 145 [ 038008 =] 079 | 0.09]0.10]| = 1.46 | 0.68 | 0.17 | J 099 | 055|038 = 1.32 | 0651032 US| -005 ] 026|041 J 1.46 | 0.97 | 1.04
SLD97108]| 908865 | 1031692 | UJ| -0.18 | 020 { 0.30 | UJ| 0.01 | 0.57 | 0.85| = 1.90 | 049 | 0.08 | = 1.09 | 008 0.11 | = 1.64 | 069028 )| J 1.60 | 068 | 0.15 | = 1.75 1 0.72 ] 0.28 { UJ| 0.18 | 0.27 | 0.44 | J 1.23 | 1.04 | 1.13
SLD97109] 908865 | 1031692 | UJ| -0.13 | 0.13 [ 0.21 | UJ| -0.22 | 037 | 0.52 | = 138 1036005 =| 091 |0.06]0.07]| = 1.19 1 052 ]0.12 | = 1.65 | 063 ] 0.13| = 1.19 1052}10.12|]UJ| 0.00 | 0.18] 029 | = 1.24 | 0.49 ] 0.53
SLD97140 SLD97140] 909055 | 1031236 | UJ| 0.07 | 0.10 | 0.16 | UJ| 0.18 | 0.28 | 0.44 | = 1.26 1033004 =| 041 | 004]005]| J 055 1033]0.12) = 1.38 1 057 ] 0.12 | J 054 10331023 U] 002 | 0.14[022] = 1.37 | 0.30 ] 0.38
SLD97141] 909055 | 1031236 | US| 0.11 | 0.12 | 0.17 | UJ| -0.13 | 030 | 043 | = 125 10321004 =| 031 | 004]005] J 040 | 033]037]} = 1.98 1 077 | 0.15 | J 044 | 032]0.15|UJ} -003 [ 0.15] 024 = 1.32 | 0.37 ] 0.40
SLD97142 SLD97142| 909112 | 1031527 | UJ| -0.04 | 0.10 | 0.16 | UJ| 0.06 | 031 ] 047 | = 103 10271004 =] 036 |004)005] J 048 | 030 [ 0.12 | = 1.08 | 048 ) 0.12] J 039 [027]012|UJ|] 008 |0.14] 024 ]| = 1.49 | 0.41 | 0.37
SLD97143} 909112 | 1031527 | UJ| -0.06 | 0.14 | 0.23 | UJ| -0.08 | 0.41 | 0.59 | = 191 [ 049006 =] 092 | 0.07] 0.06 | = 1.04 { 048 {027} = 1.89 [ 068 022 | = 1.10 | 049022 US| 0.11 | 020 032 ] = 1.55 | 0.56 | 0.58
SLD97144 SLD97144| 909185 | 1031331 | UJ| -0.07 | 0.14 | 0.23 | UJ| -0.13 | 043 | 063 ]| = | 2.17 | 0.55]| 0.06 | = 1.02 | 0.07]0.08 | J 094 {049]0.15) = 1.80 | 0.73 [ 033 | J 0.87 | 048 {028 JUJ| 0.12 [ 021 [ 035 = | 2.63 | 0.61 | 0.60
SLD97145] 909185 | 1031331 | UJ| -0.05 | 0.18 | 0.30 | UJ| -0.20 | 052|076 | = | 4.16 | 1.04 ] 0.07| = | 095 | 0.07| 0.08 | = 142 1068017} ={ 3.61 124 [ 0.18 | J 1.27 | 0.64 | 032 US| 0.12 [ 026|042 = 327 [ 0.76 | 0.72
Notes:
Results, Error, and MDC are in units of pCi/g.
Validation qualifier (VQ) symbols indicate: "=" for positive results, "U" for not detected above this value, "J" for estimated quantity, "UJ" for not detected above estimated value, and "R" for unusuable.

Negative values indicate results that are less than the laboratory system's background level.
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DETERMINATION OF THE MINIMUM NUMBER OF
RANDOM SAMPLES

The number of random soil samples estimated for the subject property was based on experience
with other properties. The following retrospective analysis confirmed that an adequate number of
random soil samples were collected.

To meet the minimum statistical requirements (i.e., WRS test) for each soil SU, MARSSIM
provides guidance on determining the minimum number of samples. The necessary parameters
for estimating the minimum number of samples and their values are:

o Type I error probability (probability of a false decision that the radionuclide RGs are met
when they are actually not met)—set at 0.05 per the FSSP.

» Type II error probability (probability of a false decision that the radionuclide RGs are not met
when they actually are met)—typically set at 0.20. FSSP-allowed values are 0.05 to 0.25.

e DCGL—set at SORy = 1.0 per the ROD.

e Variability of the contaminant concentration (i.e., standard deviation [c])—set based
upon engineering estimates for the SU per MARSSIM. Examples include calculating the
effective standard deviation (cef) for multiple radionuclides using characterization or
screening sample results from the SU, and using a historical effective standard deviation
based on samples taken previously from other SUs within the SLDS sites.

o Lower bound of the gray region (LBGR)—set based upon engineering estimates for the
SU per MARSSIM. Examples include using the mean SORy calculated from
characterization or screening samples in the SU, and using half of the DCGL as an
arbitrary, but reasonable, starting point per MARSSIM. The LBGR is the SORy value at
which the Type II error is specified, and it is adjustable to achieve the desired relative
shift (A/c.sr) between 1 and 3, with up to 4 being acceptable.

Initially, for this FSSE, the calculation was performed using an assumed LBGR of 0.5 and a
calculated effective standard deviation using characterization data. The effective standard
deviation represents the variability of the contaminant concentration. This resulted in a minimum
number of eight soil samples for SU-1. Because the number of characterization soil samples in
the SU that were potentially usable for MARSSIM statistics was more than eight soil samples,
valid characterization data could also be used as FSS data. As an additional check to ensure
sufficient soil samples were collected, the calculation of the minimum number of soil samples
was repeated for the SU with the LBGR set at the mean SORx. This calculation, using SU-1 FSS
data, is presented below.

The first step in determining the number of soil samples to support the WRS test was to
determine the effective standard deviation. The specific standard deviation values for SU-1 are:
Ra-226 = 0.53; Th-230 = 0.39; Th-232 = 0.30;, and U-238 = 0.72. Using these values, a
conservative effective standard deviation was calculated using surface RGs even though some
soil samples were taken below 15 cm (0.5 ft) bem.

2 2 2 2
ool —oreme | [ _omsn ) [ _Omam | [ e | _ (0.53)’ N (0.39)2 +(0.30 )’ N (0.72 )’ 015
o DCGLg, 6 DCGLy, 130 DCGLy, o, DCGLy;_yss 5 5 5 50
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The next step was to calculate the relative shift, A/c:

A _DCGL — LBGR _ DCGL — SOR:™ 1.0-0.01 _
(e} (e}

6.6

o O 0.15

The calculated value for relative shift can be used to obtain the minimum number of
samples/measurements necessary to satisfy requirements, using the MARSSIM equation
presented below:

v GatZy)
3(P. - 0.5)>

The calculated value, N, is the combined number of samples/measurements from the reference
area and each SU. Z,. and Z,.p are critical values that can be found in MARSSIM Table 5.2, and
P, is a measure of probability available from MARSSIM Table 5.1. Because the calculated value
for relative shift is 6.6, P,= 1.0 will be used to calculate N, per MARSSIM.

Normally, N/2 samples/measurements are conducted in each SU and in the reference area. That
is, N/2 samples/measurements are conducted in each SU and N/2 samples/measurements are
conducted in the reference (background) area. However, the statistical methods are still valid if
there are an unequal number of samples/measurements in the SUs and reference areas. A 20
percent increase in this number is recommended to account for lost or unusable
samples/measurements. The calculated values apply to each SU.

The number of data points, N, for the WRS test of each combination of reference area and SU is
calculated using Equation 5-1 and Table 5.1 in MARSSIM, given 5 percent Type I error and 20
percent Type II error.
- tZy)
3(P. —0.5)°

n o (1645+ 0.842)°
3(1.0-0.5)>

=8.2 =9 Samples

The uncertainty associated with the calculation, N, should be accounted for during survey
planning; thus, the number of data points is increased by 20 percent and rounded up. This is in
order to ensure there are sufficient data points to allow for any possible lost or unusable data.

N =9+0.2(9) =11 Samples
The 11 samples include the combined samples/measurements from the reference area and one

SU. Therefore, 6 samples/measurements are required in the reference area and 6 in each SU. The
actual number of random soil samples collected in SU-1 was greater than 6.

Table C-1 lists the actual number of FSS surface soil samples collected and the minimum

number of FSS soil surface samples for each SU. A sufficient number of soil samples were
collected from the SU.

Table C-1. Number of Random Final Status Survey Samples

SU | Class Minimum Number of Number of Random Samples
Samples per MARSSIM Collected
SU-1 3 6 9
C-2
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GAMMA RADIATION WALKOVER SURVEY

Many radioactive contaminants can be identified through field detection methods such as surface
gamma radiation scans. (Field detection methods are generally not available for detection of non-
radioactive contaminants, which solely rely on laboratory analysis of field soil samples.) While
radioactive contaminants that emit gamma radiation can be detected through radiation scans, the
contaminants are not the only radioactivity that may be detected. The gamma scans detect
radiation from both naturally occurring sources and environmental contamination, and both are
present in the GWS results.

A GWS is a qualitative tool that can help locate radioactive contamination. However, elevated
GWS readings do not, in and of themselves, provide a definitive indication that the RGs are
exceeded. There are no RGs specifying an unacceptable GWS result. Where there are higher levels
of naturally occurring radioactivity, higher GWS readings will occur, even though the RGs are
met. Such rcadings can be thought of as false positive results. Representative biased soil samples
are collected and analyzed in a radioanalytical laboratory to investigate areas identified during the
GWS. These areas are investigated to ensure the RGs are met in those areas. Unlike the GWS, the
analytical laboratory can quantitatively identify the COC for comparison to the RGs.

Before starting the GWS, the professional health physics technicians established the relative
background radiation level in counts per minute (cpm) for the specific survey area with the
survey instrument being used. During the GWS, the technicians assessed the count rates
displayed on the instrument and the associated audible click rates to identify locations (by paint
or flag) from which representative biased soil samples should be obtained. The identified
locations had radiation readings that typically exceeded the relative background radiation levels
by 2,000 cpm or higher. Then, professional health physicists reviewed the results of the GWSs
and defined locations from which any additional representative biased soil samples were
collected.

This review considered count rates, mathematical analysis of the count rates, existing sample
information in the area(s) of interest, increased radiation from materials with higher
concentrations of naturally occurring radioactivity (such as granite, brick, some concrete, coal or
coal ash, and road salt), increased radiation from soil located perpendicular to the surveyed
surface (such as the side wall to an excavation or a hill or mound), attempts to duplicate higher
count rates, and experience with variations in the radiation readings of soil. As an example of the
wide variation of naturally occurring radioactivity in soil, the laboratory results for soil samples
collected to establish background levels for the SLDS identified some soil samples with isotopic
concentrations that were nearly twice the average.

This process resulted in five biased soil samples being collected based on the GWS. The results
from these biased soil samples and all of the other soil samples are provided in Appendix E.
All of the biased soil samples met the RGs.

The GWS figures were developed using a geographic information system. The GWS results (in
count rates) and the location coordinates were translated into maps of colored data points. The
range for the colors was calculated using the mean and standard deviation of the count rate from
each GWS. The calculation also factors at wlial count rate a surveyor can distinguish an overall
increase in fluctuating readings from the general level of fluctuating readings. The factor is
calculated using equations from the Minimum Detectable Concentrations with Typical Radiation

D-1
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Survey Instruments for Various Contaminants and Field Conditions, U.S. Nuclear Regulatory
Commission Regulation (NUREG) 1507 (NRC 1998).

Because MARSSIM indicates that environmental data does not generally fit a normal
distribution and uses non-parametric tests, Chebyshev’s Inequality was used for setting the
ranges of the colors for the GWS data. The 85™ and 95™ percentile of the data were chosen to
focus on areas of interest with higher cpm. The 85" percentile means that 85 percent of the data
have values less than the 85" percentile value; the 95" percentile is similarly defined. To achieve
the 85™ percentile of the data, a 1.83 factor for the standard deviation was calculated for each
GWS file using Chebyshev’s Inequality. To achieve the 95" percentile of the data, a 3.15 factor
for the standard deviation was calculated using Chebyshev’s Inequality. The NUREG 1507
factor for fluctuating readings was added to these percentile values to determine the color set
points for each GWS file.

The area represented by red on the GWS figure indicates an area of interest. However, not every
red data point is sampled. In some cases, a sampled location (soil) is representative of multiple
areas of interest based on a professional health physicist review, as previously described. The
gamma radiation readings represented on Figure D-1 are within the range of natural background
radiation levels.

The following areas on DT-34 (i.e., areas represented by red on the GWS figure) were identified
as having elevated counts during the GWS; however, no HTZ samples were collected in the area
for the following reasons:

o The area of red/green located between the buildings and on the northern portion of the
building in the southwest quadrant of the property was determined to be from the brick
building construction.

o The area of red/green near the tank in the southwest quadrant of the property is an
exposed concrete aggregate pad (the concrete in this area is from the 1800s and is of a
different makeup than that of the surrounding concrete). This pad formerly housed a
storage tank.

o The areas of red located on the northwest and northeast corners of the property are due to
a granite curb located on these portions of the property.

e The area of red/green located between the buildings on the northern portion of the
property was determined to be from the brick building construction.

The global positioning system used for the GWSs has inherent variability in identifying location
coordinates. Some of the GWSs and soil samples may be, or may appear to be, outside the
subject property or SU boundary due to structural interferences, and/or variance in the global
positioning system and/or the geographical information system (GIS). Some sample station
coordinates were obtained at a time other than the time the GWS was performed and the sample
locations were painted or flagged. Thus, soil samples and their corresponding elevated GWS
readings may have different coordinates and may be separated by several feet on the figures
when, in reality, they are in the same location.

The GWS instruments and their detection sensitivities are listed in Table D-1, below. Detection
sensitivities were determined following the guidance of NUREG 1507, and are derived in the
FSSP. The sensitivities presented were derived using typical instrument parameters and are well
below the RGs for soil, with the exception of Th-230. Because Ra-226 and Th-230 are

D-2
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commingled, Ra-226 was used as a surrogate for Th-230. For each SU, the ratio of Ra-226 and
Th-230 was confirmed to be high enough for Ra-226 to be a surrogate for Th-230, so Th-230
would be identified at levels below its RG.

Field instrumentation was calibrated annually and source-checked daily during use. In addition,
daily field performance checks were conducted in accordance with instrument use procedures.
The performance checks were conducted prior to initiating daily field activities, upon completion
of daily field activities, and if the instrument response appeared questionable.

Table D-1. Radiological Field Instrument Detection Sensitivity

Description Application Detection Sensitivity
Ludlum Model 2221 with a Ludlum Model Gamma scans of ground Ra-226 1.2 pCi/g
44-10 (2" x 2" sodium iodide (Nal) gamma surface and cover material Th-230 1,120 pCi/g
scintillation detector) U-natural 40 pCi/g
D-3
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Table F-1. Class 3 SU-1 Random Soil Data Summary

Number of Random Samples:l 9 l I Number of Biased Samples: | 5 | I Area:T 9,841 m’ J
Statistic Type |Ac-227|Pa-231|Ra-226|Ra-228| Th-228| Th-230|Th-232| U-235| U-238| SOR;| SORy
Mean Random| 0.03 | 0.00 1.34 041 0.55 1.41 047 | 007 ] 1.26 | 0.42 0.01
Median Random| 0.06 | 0.02 1.15 0.36 0.50 139 | 052 | 0.05 | 1.09 | 0.40 0.00
St. Dev. Random| 0.07 | 0.16 | 0.53 0.28 0.26 039 | 030 | 0.06 | 0.72 | 0.16 0.01
Number of samples | Random| 9 9 9 9 9 9 9 9 9 9 9
Maximum All 013 | 0.19 | 237 1.02 1.02 222 | 093 | 030 ] 2.63 | 0.69 0.07
Range All 0.13 | 0.19 1.67 0.95 0.82 1.75 | 0.88 | 0.30 | 2.41 | 0.48 0.07
Sample/ Biased
Station Area Type |Ac-227|Pa-231|Ra-226|Ra-228| Th-228|Th-230{Th-232| U-235| U-238| SORg| SORy
Name (m?)
SLD97094 - Random}| -0.09 | -0.07 | 092 | 0.36 0.50 1.39 | 052 | 0.03 | 0.53 ]| 0.39 0.00
SLD97096 - Random| 0.06 [ -0.03 | 0.71 0.19 030 | 082 | 0.17 | 0.04 | 0.22 | 0.2] 0.00
SLD97100 - Random| 0.06 | 0.10 1.14 0.30 0.37 1.04 | 022 | -0.01 | 1.06 | 0.31 0.00
SLD97102 - Random| 0.07 | -0.33 | 1.51 0.07 0.26 1.84 | 0.05 | 0.05 | 1.00 | 0.40 0.00
SLD97104 - Random| 0.03 | 0.02 1.15 0.28 0.53 1.46 | 052 | 0.19 | 1.09 | 0.42 0.00
SLD97106 - Random| 0.13 | 0.19 | 2.21 0.68 1.02 1.92 | 093 | 0.10 | 1.98 | 0.67 0.01
SLD97140 - Random| 0.07 | 0.18 1.26 | 041 0.55 138 | 054 | 0.02 ] 137 | 041 0.00
SLD97142 - Random| -0.04 | 0.06 1.03 0.36 0.48 1.08 | 0.39 | 0.08 | 1.49 | 0.32 0.00
SLD97144 - Random| -0.07 | -0.13 | 2.17 1.02 0.94 1.80 | 0.87 | 0.12 | 2.63 | 0.69 0.04
HTZ95807 1 Biased | -0.02 | 0.14 1.08 022 092 | 215 | 043 ] 0.01 | 0.41 | 0.52 0.04
HTZ95808 1 Biased | -0.06 | 0.16 1.28 0.56 1.02 165 | 037 | 0.03 [ 1.07 | 0.46 0.00
HTZ95809 1 Biased | -0.04 [ 0.04 | 091 0.21 0.32 0.47 | 0.52 | 0.02 | 0.62 | 0.30 0.00
HTZ95810 1 Biased | -0.01 | -0.04 | 2.37 | 0.76 0.98 222 | 078 | 030 | 2.12 } 0.67 0.07
HTZ95811 1 Biased | 0.05 | 0.08 1.63 0.19 0.21 1.84 | 0.17 [ 0.03 | 1.34 } 0.43 0.00
Notes:
Results are expressed in pCi/g.
SOR values are unitless.
Negative results are less than the laboratory system’s background level.
All samples are surface samples, which were collected in the top 0.5 ft of soil.
F-1
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Table F-2. DT-34 SU-1 Subsurface Soil Summary

L Number of Subsurface Samples: [ 16 ]
Statistic Ac-227|Pa-231|Ra-226|Ra-228 Th-228| Th-230|Th-232| U-235| U-238 | SOR;| SORy
Mean -0.03 | 0.06 | 1.75 | 0.76 1.04 1.66 | 0.97 { 0.06 | 1.64 | 0.22 | 0.02
Median -0.02 | 0.02 1.42 | 0.80 1.02 1.38 1.02 | 0.04 | 1.49 | 0.21 | 0.01
St. Dev. 008 | 020 | 0.78 | 0.22 | 0.30 068 | 037 | 0.10 | 0.69 ] 0.07 | 0.04
Number of samples 16 16 16 16 16 16 16 16 16 16 16
Maximum 0.11 | 0.56 | 4.16 | 1.09 1.64 3.61 1.75 | 0.32 | 3.27 | 043 | 0.16
Range 0.11 0.56 | 3.03 | 0.78 1.24 2.62 148 | 032 | 297 | 0.27 | 0.16
SI:;“H‘:“ Sl::'[:’: 322'3, D‘i:‘:h Ac-227| Pa-231|Ra-226|Ra-228| Th-228| Th-230[Th-232{ U-235| U-238 | SOR¢| SORy
SLD97095 | SLD97094 | 1.5 2.0 -0.03 | 0.01 1.13 | 0.66 | 0.91 124 | 049 | 0.15{ 1.36 | 0.15 { 0.00
SLD97097 1.5 2.0 002 | 039 | 1.23 | 044 | 0.95 1.33 | 0.81 | 0.03 ] 0.95 | 0.16 | 0.00
SLD97098 | SLD97096 | 3.5 4.0 -0.12 | 0.15 1.36 | 0.81 0.81 140 | 1.05 ¢ 0.06 | 2.15 | 0.21 | 0.01
SLD97099 5.5 6.0 -0.14 | 0.02 1.35 | 0.95 1.11 0.99 | 0.89 | -0.03] 0.30 | 0.16 | 0.00
SLD97101 | SLD97100 | 1.5 2.0 0.06 | 0.08 162 | 0.78 1.06 1.31 0.87 | -0.07 | 2.41 | 0.21 | 0.02
SLD97103 | SLD97102 | 1.5 2.0 -0.02 | 0.03 1.33 | 0.34 | 0.80 136 | 0.27 | 0.11 | 2.04 | 0.15 | 0.01
SLD97105 1.5 2.0 0.07 | 0.04 | 1.78 | 0.68 | 0.80 1.86 1.06 | 0.32 ] 1.70 | 0.23 | 0.01
SLD97210 | SLD97104 | 3.5 4.0 0.05 | 0.02 1.37 | 0.85 [ 0.99 1.36 | 0.99 | 0.01 | 1.52 ] 0.19 | 0.00
SLD97211 5.5 6.0 0.02 | 0.22 1.76 { 0.89 | 0.84 1.23 1.19 | 0.11 | 1.35 ] 0.22 | 0.01
SLD97107 1.5 2.0 0.02 | 0.13 145 | 0.79 1.46 0.99 | 1.32 | -0.051 146 | 0.21 | 0.02
SLD97108 | SLD97106 | 3.5 4.0 -0.18 | 0.01 1.90 1.09 1.64 1.60 | 1.75 { 0.18 | 1.23 | 0.27 | 0.04
SLD97109 5.5 6.0 -0.13 { -0.22 | 1.38 | 0.91 1.19 1.65 1.19 | 0.00 | 1.24 | 0.21 | 0.01
SLD97141 | SLD97140 | 1.5 2.0 0.11 | -0.13 | 1.25 | 0.31 0.40 198 | 044 | -0.03| 1.32 ] 0.19 | 0.00
SLD97143 | SLD97142 | 1.5 2.0 -0.06 | -0.08 | 1.91 0.92 1.04 1.89 { 1.10 | 0.11 | 1.55 | 0.23 | 0.00
SLD97145 | SLD97144 [ 1.5 2.0 -0.05 | -0.20 | 4.16 | 0.95 1.42 3.61 1.27 | 0.12 | 3.27 | 043 | 0.16
HTZ95812 | HTZ95811 | 0.5 1.0 -0.06 | 0.56 | 2.94 | 0.79 1.22 2.71 090 | 0.02 | 2.39 | 0.30 | 0.07
Notes:
Depths are in feet.
Results are expressed in pCi/g.
SOR values are unitless.
Negative results are less than the laboratory system’s background level.
F-2
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1.0 INTRODUCTION
1.1  PROJECT DESCRIPTION
This QCSR was performed on the soil samples collected for the FSSE on DT-34.
1.2  PROJECT OBJECTIVES

The intent of the QCSR is to document the usability of the data based on project DQOs,
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

1.3 PROJECT IMPLEMENTATION

The sampling was conducted in October 2006. Radiological analyses were conducted by the
on-site FUSRAP laboratory at the Hazelwood Interim Storage Site (HISS) with QA split samples
being analyzed by Test America (formerly Severn-Trent Laboratories).

1.4 PROJECT PURPOSE

The primary intent of this assessment is to evaluate whether data generated from these samples
can withstand scientific scrutiny, are appropriate for their intendcd purpose, are technically
defensible, and are of known and acceptable sensitivity, precision, and accuracy.

G-1
P:\MARSSIM\SLDS\DT 34 Hjersted\PDI-FSSE\Rev O\Appendices\Appendix G QCSR DT-34 PDI-FSSE-Rev 0.doc REVISION 0



Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils Within the St. Louis Downtown Site
Vicinity Property DT-34

THIS PAGE INTENTIONALLY LEFT BLANK

G-2
PAMARSSIM\SLDS\DT 34 Hjersted\PDI-FSSE\Rev O\Appendices\Appendix G QCSR DT-34 PDI-FSSE-Rev 0.doc REVISION 0



Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils Within the St. Louis Downtown Site
Vicinity Property DT-34

2.0 QUALITY ASSURANCE PROGRAM

A Quality Assurance Project Plan (QAPP) was developed for this project and is part of the SAG.
The QAPP established requirements for both field and laboratory QC procedures. An analytical
laboratory QC duplicate sample, a laboratory control sample (LCS), and a method blank were
required for approximately every 20 field soil samples of each matrix.

A primary goal of the QA program is to ensure that the quality of measurements is appropriate
for the intended use of the results. To this end, a QAPP and standardized field procedures were
compiled to guide the investigation. Through the process of readiness review, training,
equipment calibration, QC implementation, and detailed documentation, the project has
successfully accomplished the goals set by the QA program.

The resulting “definitive” data, as defined by the USEPA, have been reported, including the
following basic information:

Laboratory case narratives

Sample analytical data

Laboratory method blank results
Laboratory control standard results
Laboratory duplicate sample results
Tracer recoveries

Sample extraction dates

e Sample analysis dates

This information provides the basis for an independent data evaluation relative to accuracy,
precision, sensitivity, representativeness, comparability, and completeness, as discussed in the
following sections.

G-3
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3.0 DATA VALIDATION

This project implemented the use of data validation checklists to facilitate laboratory data
validation. These checklists were completed by the project-designated validation staff and were
reviewed by the project laboratory coordinator. Data validation checklists or verification
summaries for each laboratory sample delivery group have been retained with laboratory data
deliverables by SAIC.

3.1 LABORATORY DATA VALIDATION

Analytical data generated for this project have been subjected to a process of data verification,
validation, and review. The SAG and the following documents establish the criteria against
which the data are compared and from which a judgment is rendered regarding the acceptance
and qualification of the data:

e Department of Defense Quality Systems Manual for Environmental Laboratories (DOD 2006).

e USACE Kansas City and St. Louis District Radionuclide Data Quality Evaluation Guidance
for Alpha and Gamma Spectroscopy (USACE 2002b).

s Duiu Validation Technical Procedures (SAIC 2006).

Upon receipt of field and analytical data, verification staff performed a systematic examination
of the reports to ensure the content, presentation, and administrative validity of the data. In
conjunction with data package verification, laboratory electronic data deliverables were
available. These data deliverables were subjected to review and verification against the hardcopy
deliverable. Both a structural and technical assessment of the laboratory-delivered electronic
reports were performed. The structural evaluation verified that required data had been reported
and contract-specified requirements were met (i.e., analytical holding times, contractual
turnaround times, etc.).

During the validation phase of the review and evaluation process, data were subjected to a
systematic technical review by examining the field results, analytical QC results, and laboratory
documentation, following appropriate guidelines provided in the previously referenced
documents. These data validation guidclines define the technical review criteria, methods for
evaluation of the criteria, and actions to be taken resulting from the review of these criteria. The
primary objective of this phase was to assess and summarize the quality and reliability of the
data for the intended use and to document factors that may affect the usability of the data. Data
verification/validation included, but was not necessarily limited to, the following parameters for
radiological methods, as appropriate:

— Holding time information and methods requested

— Discussion of laboratory analysis, including any laboratory problems
— Sample analytical data

— Initial calibration

— Efficiency check

— Background determinations

— Spike recovery results

— Internal standard results (tracers or carriers)

— Duplicate sample analytical results

— Self-absorption factor (for alpha and beta radioactivity)
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— Cross-talk factor (during simultaneous detection of alpha and beta radioactivity)
— LCSs
— Runlog

As an end result of this phase of the review, the data were qualified based on the technical
assessment of the validation criteria. Validation qualifiers (VQs) were applied to each analytical
result to indicate the usability of the data for its intended purpose, with a reason code to explain
the retention or the qualifier.

3.2  DEFINITIONS OF DATA QUALIFIERS

During the data validation process, all laboratory data were assigned appropriate data VQs and
reason codes, as follows:

[ 1)

Positive result was obtained.

“U” The material was analyzed for a COC, but it was not detected above the level of the
associated value.

“J”  The associated value is an estimated quantity, indicating a decreased knowledge of the
accuracy or precision of the reported value.

“UJ” The analyte was analyzed for, but it was not detected above the minimum detectable
value, and the reported value is an estimate, indicating a decreased knowledge of the
accuracy or precision of the reported value.

“R” The analyte value reported is unusable. The integrity of the analyte’s identification,
accuracy, precision, or sensitivity has raised significant question as to the reliability of
the information presented.

A positive result is flagged with a “J” qualifier, and a non-detect result is flagged “UJ” when data
quality is suspect due to QC issues, either blank contamination or analytical interference. None
of the laboratory data were assigned an “R” code. SAIC VQs, reason codes, copies of validation
checklists, and qualified data forms are filed with the analytical hard copy deliverable.
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40 DATAEVALUATION

The data evaluation process considers precision, accuracy, representativeness, completeness,
comparability, and sensitivity. The following subsections will provide detail to the particular
parameters and how the data were evaluated for each, with discussion and tables to present the
associated data.

Accuracy and precision can be measured by the relative percent difference (RPD) for
radiological analyses or the normalized absolute difference (NAD) for radiological analyses
using the following equations:

RPD = [S-D| *100

S+D
2
-
NAD = ———
JUZ +U}
Where: § = Parent Sample Result

D = Field Split/Duplicate Parent Sample Result
Us = Parent Sample Uncertainty
Up = Field Split/Duplicate Parent Sample Uncertainty

The RPD is calculated for all radiological sample-duplicate/split pairs, if a detectable result is
reported for both the parent and the QA field split or field duplicate. For radiological samples,
when the RPD is greater than 50 percent, the NAD is used to determine the precision of the
method. NAD accounts for uncertainty in the results, RPD does not. The NAD should be equal
to or less than a value of 1.96. Neither equation is used when the analyte in one or both of the
samples is not detected. In cases where neither equation can be used, the comparison is counted
as acceptable in the overall number of comparisons.

The USACE memorandum SAG Implementation Guidance for Interpretation of QA Split
Program (USACE 2005b) states that a QA split sample should be collected and analyzed at a
frequency of approximately 1 every 20 samples (5 percent). For radiological analyses, 3 split
samplcs and 3 field duplicate samples were analyzed using both gamma and alpha spectrometry.
These represent approximately 10 percent of the 30 systematic/random, biased, and their
associated subsurface samples.

4.1 ACCURACY

Accuracy provides a gauge or measure of the agreement between an observed result and the true
value for an analysis. For this report, accuracy is measured through the use of the field split
samples through a comparison of the prime laboratory results versus the results of an
independent laboratory.
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4.1.1 Radiological Parameters

Individual sample chemical yields and LCS recoveries were within the 25 percent criterion for
the verification samples, as stated in the SAG. Therefore, the data can be used for their intended

purpose.

4.1.2 Inter-Laboratory Accuracy

As previously discussed, RPD and NAD were used to measure the analytical accuracy of split
sample pairs for two radiological analytical groups (i.e., alpha spectroscopy and gamma
spectroscopy). The split sample pairs were analyzed by the FUSRAP laboratory at the HISS and
by an independent contract laboratory, Test America (formerly Severn Trent Laboratory). The
ability to compare the results from the laboratories is subject to several factors, such as sample
homogeneity, analytical methods, volume of sample, and, for radiological samples, the size of
the uncertainty (reported as error) relative to the result (e.g., a low result near the detection limit
may have an uncertainty close to or even higher than the result itself). Accuracy is affected by
the size of the relative uncertainty in the result. Typically, as the result gets closer to the MDC,
the relative uncertainty gets larger. Many of the sample results discussed in this report are close
to the MDC.

The analytical accuracy between laboratories met the FSS goal of ensuring that 90 percent of the
verification samples met the DQOs. For radiological analyses, the sample results comparison
must be less than the 50 percent criteria for RPD, or be less than or equal to 1.96 for NAD, to
meet the DQOs. For radiological analyses, 3 sample pairs were compared for 12 analytes, for a
total of 36 comparisons. One comparison, or 2.8 percent, exceeded the criteria, as demonstrated
in Tables G-1 and G-2, yielding 97.2 percent acceptance. This meets the SAG goal of 90 percent
acceptance. The data are acceptable.

Table G-1. Split Sample Accuracy Among Alpha Spectroscopy Analyses

Thorium-228 Thorium-230 Thorium-232
Sample Name
RPD NAD RPD NAD RPD NAD
SLD97097 / SLLD97097-2 73.29 0.93 1.49 NA 43.14 NA
SLD97141/SLD97141-2 15.72 NA 1.02 NA 6.83 NA
SLD97142 / S1L.D97142-2 10.15 NA 6.70 NA 12.30 NA

Notes:

NAD — Calculated for additional information when RPD greater than 50 percent.

Boldface — Values for RPD/NAD pairs exceed the control limits. Values not in boldface — pair meets the acceptance criteria.
NA — Not applicable; see other calculated value.
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Table G-2. Split Sample Accuracy Among Gamma Spectroscopy Analyses

S le N Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238
am
ple Name RPD NAD RPD NAD RPD NAD RPD NAD | RPD NAD RPD NAD RPD NAD | RPD NAD RPD NAD
SLD97097 / SLD97097-2 NC NC NC NC NC NC 23.20 NA NC NC 14.85 NA 16.89 NA NC NC 23.46 NA
SLD97141/SLD97141-2 NC NC NC NC NC NC 50.05 2.19 NC NC 47.52 NA NC NC NC NC 38.91 NA
SLD97142 / SLD97142-2 NC NC NC NC NC NC 43.64 NA NC NC 48.19 NA NC NC NC NC 60.26 1.04
Notes:
NAD — Calculated for additional information when RPD greater than 50 percent.
Boldface — Values for RPD/NAD pairs exceed the control limits. Values not in boldface — pair meets the acceptance criteria.
NC — Value cannot be calculated because the radionuclide was not detected in one or both of the samples.
NA — Not applicable; see other calculated value.
G-9
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42  PRECISION

4.2.1 Analytical Precision

Precision is a measure of mutual agreement among individual measurements performed under
the same laboratory controls. To evaluate precision, a field duplicate sample is submitted to the
HISS laboratory along with the original sample. Both samples are analyzed under the same
laboratory conditions. If any bias was introduced at the laboratory, that bias would affect both
samples equally.

Field duplicate samples were employed at a frequency of approximately 1 duplicate sample per
20 samples. As a measure of analytical precision, the RPDs for these field duplicate sample pairs
for the two radiological analytical groups (i.e., alpha spectroscopy and gamma spectroscopy)
were calculated at the time of verification and validation. RPD (and/or NAD) values for all
analytes were within the 50 percent window (or less than or equal to 1.96) of acceptance for the
verification samples, except where noted.

4.2.2 System Precision

Field duplicate samples were collected to ascertain the contribution to variability (i.e., precision)
due to the combination of environmental media, sampling consistency, and analytical precision
that contribute to the precision for the entire system of collecting and analyzing samples. The
field duplicate samples were collected from the same spatial and temporal conditions as the
primary environmental sample. Soil samples were collected from the same sampling device, after
homogenization for all analytes.

For the 3 duplicate samples taken for the verification activities, the NAD and RPD values
indicated acceptable precision for the data. For radiological analyses, 12 analytes were compared
for 3 duplicatc pairs, for a total of 36 comparisons. All comparisons were within the criteria, as
demonstrated in Tables G-3 and G-4, yielding 100 percent acceptance. This meets the SAG goal
of 90 percent acceptance. The data are acceptable.

Table G-3. Duplicate Precision Among Alpha Spectroscopy Analyses

Thorium-228 Thorium-230 Thorium-232
Sample Name
RPD NAD RPD NAD RPD NAD
SLD97097 / SLD97097-1 48.92 NA 10.28 NA 60.42 0.65
SLD97141/SLD97141-1 9.47 NA 26.29 NA NC NC
SLD97142 / SLD97142-1 16.57 NA 50.52 0.90 43.30 NA

Notes:

NAD calculated for additional information when RPD greater than 50 percent.

Boldface — Values for RPD/NAD pairs exceed the control limits. Values not in boldface — pair meets the acceptance criteria.
NC - Value not calculated because the radionuclide was not detected in one or both of the samples.

NA - Not applicable; see other calculated value.
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Table G-4. Duplicate Precision Among Gamma Spectroscopy Analyses

S le N Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238
am
ple ame RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD RPD NAD
SLD97097 / SLD97097-1 NC NC NC NC NC NC 12.02 NA NC NC 7.06 NA 4.45 NA NC NC 1.59 NA
SLD97141/SLD97141-1 NC NC NC NC 38.87 NA 23.64 NA NC NC 3.25 NA 5.90 NA NC NC 32.80 NA
SLD97142 / SLD97142-1 NC NC NC NC 16.07 NA 11.19 NA NC NC 1.96 NA 4.01 NA NC NC 25.76 NA
Notes:
NAD calculated for additional information when RPD greater than 50 percent.
Boldface — Values for RPD/NAD pairs exceed the control limits. Values not in boldface — pair meets the acceptance criteria.
NC - Value not calculated because the radionuclide was not detected in one or both of the samples.
NA — Not applicable; see other calculated value.
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43  SENSITIVITY

Determination of MDC values allows the investigation to assess the relative confidence that can
be placed in a value in comparison to the magnitude or level of analyte concentration observed.
The closer a measured value comes to the MDC, the less confidence and more variation the
measurement will have. Project sensitivity goals were expressed as quantitation level goals in the
FSSP. These levels were achieved or exceeded throughout the analytical process.

The MDC is reported for each result obtained by laboratory analysis. These very low MDCs are
achieved through the use of gamma spectroscopy for all radionuclides of concern, with
additional analyses from alpha spectroscopy for thorium. Variations in MDCs for the same
radiological analyte reflect variability in the detection efficiencies and conversion factors due to
factors such as individual sample aliquot, sample density, and variations in analyte background
radioactivity for gamma and alpha spectroscopy, at the laboratory. In order to complete the Data
Evaluation (i.e. precision, accuracy, representativeness, and comparability), analytical results are
desired that exceed the MDC of the analyte.

44  REPRESENTATIVENESS AND COMPARABILITY

Representativeness expresses the degree to which data accurately reflect the analyte or parameter
of interest for an environmental site and is the qualitative term most concerned with the proper
design of a sampling program. Factors that affect the representativeness of analytical data
include proper preservation, holding times, use of standard sampling and analytical methods, and
determination of matrix or analyte interferences. Sample preservation, analytical methodologies,
and soil sampling methodologies were documented to be adequate and consistently applied.

Comparability, like representativeness, is a qualitative term relative to a project data set as an
individual. These investigations employed appropriate sampling methodologies, site
surveillance, use of standard sampling devices, uniform training, documentation of sampling,
standard analytical protocols/procedures, QC checks with standard control limits, and universally
accepted data reporting units to ensure comparability to other data sets. Through the proper
implementation and documentation of these standard practices, the project has established the
confidence that the data will be comparable to other project and programmatic information.

Tables G-5 and G-6 present the duplicate and split results used in comparison with associated
parent sample results for alpha spectroscopy and gamma spectroscopy, respcctively. In
Table G-6, the Ra-226 results reported by the FUSRAP laboratory automatically include an
upward adjustment factor of 1.5 for all samples analyzed after February 20, 2002. The
adjustment is necessary to conservatively account for Ra-226 in-growth and to provide proper
comparability with the independent laboratory.

45 COMPLETENESS

Acceptable results are defined as those data that pass individual scrutiny during the verification
and validation process and are accepted for unrestricted use. The DQO of achieving 90 percent
completeness, as defined in the FSSP, was satisfied, with the project producing valid results for
100 percent of the sample analyses performed and successfully collected.
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A total of 9 systematic/random, 5 biased, and 16 subsurface soil samples were collected, with
approximately 360 discrete analyses being obtained, reviewed, and integrated into the
assessment. The project produced acceptable results for 100 percent of the sample analyses

performed.

Table G-5. Alpha Spectroscopy Results for Parent Samples and Associated Split and
Duplicate Samples

Thorium-228

Thorium-230

Thorium-232

Sample Name
Result | Error | MDC | VQ | Result | Error | MDC | VQ | Result | Error | MDC | VQ

SLD97097 0.95 0.53 0.17 J 1.33 0.64 0.17 J 0.81 0.49 0.32 J
SLD97097-1 0.58 0.35 0.13 J 1.20 0.53 0.13 = 0.43 0.30 0.13 J
SLD97097-2 0.44 0.14 0.07 = 1.35 0.29 0.05 = 0.52 0.16 0.06 =
SLD97141 0.40 0.33 0.37 J 1.98 0.77 0.15 = 0.44 0.32 0.15 J
SLD97141-1 0.36 028 0.24 J 1.52 0.62 0.28 = 0.04 0.10 0.24 UJ
SLD97141-2 034 0.15 0.12 = 1.96 0.40 0.07 = 041 0.15 0.05 =
SLD97142 0.48 0.30 0.12 J 1.08 0.48 0.12 = 0.39 0.27 0.12 J
SLD97142-1 0.56 0.33 0.12 J 1.81 0.66 0.22 = 0.60 0.34 0.12 J
SLD97142-2 043 0,18 0.17 = 1.01 0.24 0.06 = 0.44 0.15 0.05 =

Notes:

Results are expressed in pCi/g.

Samples ending in -1 are duplicate samples.

Samples ending in “-2” are split samples.

G-16

PAMARSSIM\SLDS\DT 34 Hjersted\PDI-FSSE\Rev O\Appendices\Appendix G QCSR DT-34 PDI-FSSE-Rev 0.doc REVISION 0



Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils Within the St. Louis Downtown Site Vicinity Property DT-34

Table G-6. Gamma Spectroscopy Results for Parent Samples and Associated Split and Duplicate Samples

q Sample Actinium-227 Americium-241 Cesium-137 Potassium-40 Protactinium-231 Radium-226 Radium-228 Uranium-235 Uranium-238

Name Result | Error | MDC | VQ | Result | Error | MDC | VQ |Result|Error | MDC | VQ | Result | Error | MDC | VQ |Result| Error | MDC | VQ | Result |Error MDC|VQ | Result (Error(MDC| VQ {Result |[Error MDC| VQ | Result | Error | MDC
SLD97097 002 [ 0.15 1024 !UJj{ 001 [006 {009 | UJ |000]001 |003|UJ| 602 05 ] 018 | =/[039]042 (067 (U] 123 032006 =] 044 [0.05]0.07| =] 003 [0.19 030 | UJ 0.95 0.73 | 0.78
SLD97097-1{ 0.02 { 0.10 | 0.16 [UJ]| 0.01 | 0.03 [ 0.04 | UJ | 001 {001 | 001 |UJ| 679 | 053 | 012 | = ]-0.15]029 (041 {UJ| 132 1034004 =] 046 [004]0.05] = | 0.02 |0.14 1022 | UJ 0.93 046 | 0.39
SLD97097-2{ -0.02 | 0.29 | 0.43 |UJ]| 0.06 | 0.10 | 0.17 { UJ | 0.03 | 005 [ 0.10 |UJ| 7.60 | 1.70 | 090 | = |-0.40 | 1.00 [ 1.70 | UJ| 1.06 | 020 |0.16 | =] 052 [0.19 {033 | =] 004 [022 040 | UJ 1.20 0.56 | 1.10
SLD97141 0.11 ] 0.12 | 0.17 |UJ| 000 | 003 | 004 | UJ | 008 { 001 | 001 | =] 6.67 | 0.53 | 0.11 = -0.13[030 | 043 |UJ| 125 032004 | =] 031 [0.04 [005[ =]-003[0.15|024| UJ 1.32 0.37 | 040
SLD97141-1] 0.08 ! 0.10 | 0.17 {UJ| 0.02 | 0.03 | 0.04 | UJ { 0.05 | 0.01 | 0.01 | = 526 | 046 | 0.11 = 1001 [029 {043 [UJ]| 121 |031 (004 =] 030 [0.03 /005 =] 0.01 |0.14 (023 ] U] 0.95 0.38 | 0.40
SLD97141-2 | 0.01 | 0.20 | 0.31 |UJ| -0.02 | 0.08 | 0.12 | UJ | -0.01 | 0.05 | 0.09 {UJ| 400 | 1.10 [ 060 [ = |-0.55] 079 | 130 jUJ[ 077 |0.16 |0.12 (=] 0.10 |0.19 [0.38 | UJ | 0.07 {0.17 | 031 | UJ 0.89 0.29 | 0.66
SLD97142 -0.04 | 0.10 | 0.16 |UJ| 0.01 | 0.03 [ 0.04 | UJ | 009 [0.02 {001 | =670 {055 012 | =]0.06]031)047 |UJ| 1.03 {027 004 =] 036 {004 [005| = { 0.08 {0.14 024 UJ 1.49 041 | 0.37
SLD97142-1| -0.07 | 0.09 | 0.14 |UJ| 0.00 | 0.03 | 0.04 | UJ | 008 | 0.01 [ 001 [ = 599 | 049 | 0.12 [ = |-0.08 | 027 ] 039 {UJ[ 1.01 {027 |[003| =] 034 1003 [004]| = {0.05 {013 021 U] 1.15 0.37 [ 0.36
SLD97142-2 | -0.39 | 0.25 | 0.29 |UJ| -0.07 | 0.05 | 0.08 { UJ | 0.03 [ 0.05 [ 009 JUJ| 430 [1.10 | 080 | = |[0.15 ) 0.83 | 1.50 |UJ| 063 {0.15]0.14[ =] 036 [020]045| U |-0.05{0.14 025 | UJ 0.80 0.52 | 0.75
Notes:

Results are expressed in pCi/g.

Negative results are less than the laboratory system’s background level.
Samples ending in “-1” are duplicate samples.

Samples ending in “-2” are split samples.
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5.0 DATA QUALITY ASSESSMENT SUMMARY

The overall quality of this data meets or exceeds the established project objectives. Through
proper implementation of the project data verification, validation, and assessment process,
project information has been determined to be acceptable for use.

Sample data, as presented, have been qualified as usable, but estimated when necessary. Data
that have been estimated have concentrations/activities that are below the quantitation limit or
are indicative of accuracy, precision, or sensitivity being less than desired but adequate for
interpretation. Comparisons that have exceeded the requirements have bolded type in associated
tables. There are numerous possibilities for these anomalies:

e Dilution of a sample due to high analyte concentration(s) that exceed analytical
calibration(s);

o Excessive dilution for sample turbidity or other matrix issues that was deemed necessary
for a laboratory analysis;

« Incomplete sample homogenization, either at the laboratory or during the field sampling;

e Matrix interferences within the sample itself that caused inadequate analytical
quantitation;

« Different preparation methods for associated split samples at different laboratories;
« Different analytical methods for associated split samples at different laboratories; and

o Concentration of an analyte being below the calibration range or near the method
detection limit for that analyte; etc.

Further analysis of the data can display trends or even randomness within the data set that could
be explained with one or more of the previously mentioned contributors to anomalies. For
instance, a single split sample pair analyzed at two different laboratories for which the RPD was
not met for any analyte could be an indicator of incomplete homogenization in the field, matrix
effects in the sample, use of different preparation methods, dilutions that were required to
overcome sample concentration, or analyte concentrations approaching the method detection
limit. Precision and/or accuracy anomalies occurring for some analytes, but not for others, could
be the result of a simple matrix effect causing poor quantitation of a sample, or perhaps low
concentrations of those analytes. When considering split sample data, if a laboratory has
numerous “out of specification” data for a certain analyte(s) versus the corresponding data
produced by another laboratory, differences in sample preparation by the laboratories in
question, or perhaps differences in instrument calibrations, could be considered as potential
causes for differences in data quality for the specific analyte(s) in question. Exceedance by one
laboratory of the RPD acceptance criterion for an analyte measured in a duplicate sample pair,
for which the same duplicate analysis at another laboratory produced results for which the RPD
was within the same acceptance limit, could be attributed to randomness of quantitation within
the analysis.

The Department of Defense Quality Systems Manual for Environmental Laboratories (DOD
OSM) (DOD 2006) defines allowable marginal exceedances as 10 percent of the total analysis
for random anomalies that occur during regular laboratory analysis. As presented in this report,
there are 72 total comparisons with 1 exceedance, resulting in a marginal exceedance rate of 1.39
percent. This is well within the DOD OSM 10 percent allowance for marginal exceedances. The
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allowable marginal exceedance requirements for the project have been met, with more than 90
percent of the data being within acceptance limits, while allowing for some noticeable trends and
randomness of anomalous exceedances between laboratories.

Data evaluated by this QCSR demonstrate that they can withstand scientific scrutiny, are
appropriate for their intended purpose, are technically defensible, and are of known and
acceptable sensitivity, precision, and accuracy. Data integrity has been documented through
proper implementation of QA/QC measures. The environmental information presented has an
established confidence, which allows utilization for the project objectives and provides data for
future needs.
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RISK AND DOSE ASSESSMENT
RISK AND DOSE ASSESSMENT MODEL

RESRAD (RESidual RADioactivity) is a computer model developed by the Argonne National
Laboratory (ANL) for the DOE. RESRAD calculates site-specific risk and dose to various future
hypothetical on-site receptors at sites that are contaminated with residual radioactive materials.
The use of RESRAD codes for modeling risk and dose has become an acceptable industry
practice among prominent federal agencies. For example:

e The USEPA used RESRAD in its “Reassessment of Radium and Thorium Soil
Concentrations and Annual Dose Rates” (USEPA 1996), which demonstrated the
protectiveness of the Uranium Mill Tailing Radiation Control Act soil criteria, and in its
rulemaking for cleanup of sites contaminated with radioactivity.

e Seven U.S. Cabinet-level agencies, including the USEPA, DOE, NRC, and DOD,
functioning as the Interagency Steering Committee on Radiation Standards, formally
accepted RESRAD-BIOTA.

o The USEPA was also a signatory to the ROD, which used RESRAD in its development.
The USEPA has participated in many other CERCLA actions involving RESRAD.

Version 6.3 was used to calculate potential risk and dose to the scenario receptor. Residual risk
and dose assessments for the ROD were performed using RESRAD Version 5.62. RESRAD 5.62
incorporates the morbidity slope factors from the Health Effects Assessment Summary Tables
(HEAST), Table 4 (USEPA 1995), whereas RESRAD 6.3 incorporates morbidity slope factors
from the Cancer Risk Coefficients for Environmental Exposure to Radionuclides (USEPA 1999)
that are pathway specific.

RECEPTOR SCENARIO

The input parameters selected for the utility and industrial worker scenarios are those defined in
the FS. The exposure parameters selected for the on-site residential receptor scenario are those
defined for the on-site residential receptor in the Post-Remedial Action Report for the Accessible
Soils within the St. Louis Downtown Site Plant 2 Property (USACE 2002c). Input parameters for
the hydrological data (site soil and water properties) for all scenarios were selected or determined
from the Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site (DOE
1993), the FS, and RESRAD guidance.

Each receptor scenario is summarized as follows:

o Industrial Worker: The industrial worker is modeled as a typical site worker who spends
most of the time indoors. The worker is at the property for 250 days per year for 25 years.
During a standard year, the industrial worker is assumed to spend 1,600 hours indoors
and 400 hours outdoors, plus 125 hours (0.5 hour per day) indoors to account for the
possibility of eating lunch on site, early daily arrival, and late daily departure.

o Utility Worker: The utility worker may participate in utility work or other intrusive
outdoor activities at the property. It is assumed that the utility worker is exposed in a
single event that takes place over an 80-hour period.

H-1

PAMARSSIM\SLDS\DT 34 Hjersted\PDI-FSSE\Rev 0\Appendices\Appendix H Dose and Risk DT-34 PDI-FSSE-Rev 0.doc REVISION 0



Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site
Vicinity Property DT-34

o On-Site Residential Receptor: The on-site residential receptor is modeled as a potential
future receptor in case the current land use areas being assessed change to residential.
From the Risk Assessment Guidance for Superfund: Volume I—Human Health
Evaluation Manual (USEPA 1989), the residential receptor is assumed to live on site for
350 days per year for 30 years. The resident is assumed to spend 16.4 hours indoors and
2.0 hours outdoors each day, per the Exposure Factors Handbook, Volumes I, II, and 111
(USEPA 1997b). Among outdoor activities, the resident is assumed to spend 0.2 hours
each day gardening.

The exposure pathways applicable to the radiological risk and dose assessment are external
gamma, inhalation, and soil ingestion for the three scenarios, with plant ingestion added for the
on-site resident scenario. Because ground water is not a potential source of drinking water for the
SLDS, the drinking water pathway is not considered a potential pathway for the property
(USACE 1998a). The non-default RESRAD input parameters for the receptor scenarios are
presented in Table H-1.

Table H-1. RESRAD Non-Default Input Parameters

Category Parameter Values
Non-HTZ Area 9,841
Physical Area of Contaminatcd Zone (m?) HTZ Area 5
Parameters Combined Area 9,846
Thickness of the Contaminated Zone (m) 2
Cover Cover Depth (m) . 0
Parameters Density of the Cover Material (g/cm”) Not Applicable
Cover Erosion Rate (m per year) Not Applicable
Density of Contaminated Zone (g/cm") 1.28 (Clay Loam)
Contaminated Zone Total Porosity (unitless) 0.42 (Clay Soil)
Contaminated Zone Field Capacity (unitless) 0.36
Hydrological S:ar;;aminated Zone Hydraulic Conductivity (m per 3048
Data f or Contaminated Zone b parameter (unitless) 10.4
Contaminated -
Zone Wind Speed (m per second) 4.17
Precipitation (m per year) 0.92
Irrigation (m per year) 0
Run-off Coefficient (unitless) 0.8 (Built-Up Area)
Contaminated Zone Erosion Rate (m per year) 0.00006
On-Site Utility Industrial
Resident Worker Worker
Inhalation Rate (m’/yr) 8,400 10,550 10,550
Mass Loading for Inhalation (g/m"°) 5.9x10° 0.0002 0.0002
Exposure Duration (year) ‘ 30 1 25
Indoor Dust Filtration Factor (unitless) 0.5 0.5 0.5
Exposure —
Parameters External Gamma Shleldlng Factor 0.7 0.7 0.7
Indoor Time Fraction® (unitless) 0.655 0 0.1969
Outdoor Time Fraction® (unitless) 0.0799 0.0091 0.04566
5:;;;, Vegetable, and Grain Consumption (kg per 427 Not Applicable | Not Applicable
Leafy Vegetable Consumption (kg per year) 4.66 Not Applicable | Not Applicable
Soil Ingestion (g per year) 43.8 175.2 49.64

* Fraction of Time Indoor per year (On-Site Resident) = (16.4 hours/day * 350 days/year) / (24 hours/day * 365 days/year) = 0.655
® Fraction of Time Outdoor per year (On-Site Resident) = (2 hours/day * 350 days/year) / (24 hours/day * 365 days/year) = 0.0799
Notes: g/cm’® — gram(s) per cubic centimeter; g/m’ — gram(s) per cubic meter; kg — kilogram(s).

H-2
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DETERMINATION OF EXPOSURE POINT CONCENTRATIONS

Risk and dose for this property are determined by developing a source term and applying that
source term to the three receptor scenarios using RESRAD. For this property, the source term is
based upon exposure point concentrations (EPCs). EPCs for applicable COCs were
independently calculated for both ‘non-HTZ’ soil samples and ‘HTZ’ soil samples (surface and
subsurface soils are combined for each type of soil sample). For this analysis, ‘HTZ’ soil
samples are those samples taken based on increased readings identified during GWSs that may
be due to environmental contamination in the soil or due to higher amounts of naturally
occurring radioactivity in the soil. ‘HTZ’ soil samples are assigned areas, in square meters, based
on the estimated area exhibiting increased readings. (Biased soil samples for bounding purposes
may have ‘HTZ’ in the sample identification, but no area is assigned, because they are not
associated with the GWS; these samples are treated as ‘non-HTZ’ soil samples.) Area weighting
of the sample analytical data was conducted to ensure that ‘HTZ’ sampling did not cause the true
average concentration term to be misrepresented (USEPA 1989). The following discussion
summarizes the process for calculating each COC’s EPC.

e The ‘non-HTZ’ soil sample results for each radionuclide COC were inserted into the
USEPA-designed software ProUCL (Version 4.0) to calculate the 95 percent upper
confidence limit of the arithmetic mean (UCLys).

e The ‘HTZ’ soil sample results for each radionuclide COC were inserted into ProUCL to
calculate the UCLys.

o The areas represented by the ‘HTZ’ soil sample results were summed. The total area
represented by the ‘non-HTZ’ soil samples was calculated by subtracting the total biased
soil sample area from the total area of all the SUs. Next, these areas were used to provide
a weighted average of the two UCLygs values.

The EPCs for each radionuclide COC were calculated by subtracting the average background
concentration from the smaller of its UCLgs result or its maximum detection concentration.
Because the soil sample results did not include lead (Pb)-210 or U-234, which are COCs having
negligible contributions, the EPCs for these radionuclides were estimated from established ratios
to other radionuclides for which an EPC was calculated. From Table 2.15 of the Baseline Risk
Assessment for Exposure to Contaminants at the St. Louis Site (DOE 1993), the ratio of Pb-210
to Ra-226 is 1.3, and the ratio of U-234 to U-238 is 1.0.

For each data set, Table H-2 presents the summary statistics, EPC results for HTZ and non-HTZ
soil samples, EPC results for the entire property being assessed, and current radionuclide-specific
background concentrations for the SLDS. In addition, the EPCs for the unavailable radionuclides
(Pb-210 and U-234) were determined based on the relationship previously discussed. All
statistics are based upon the representative area concentration values used to determine UCLos
values for the SU.

H-3
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Table H-2. Exposure Point Concentrations

Area . Radionuclide Concentration (pCi/g) .

(m?) | Sttste 27 Pa-231 |Pb-210°| Ra-226|Ra-228| Th-228| Th-230| Th-232| U-234" [U-235|U-238
Background® | 0.14 | 0.90 - [ 278 095 [ 116 [ 194 | 109 | - 008144

Non-HTZ Maximum | 0.13 | 039 - | a16 [ 109 | 164 | 361 [ 175 | - 032327
Soil  |9,841| Distribution | N N - G N N G N ; N | N
Samples UCLos* | 0.02 | 0.07 - 177 | 073 | 098 | 171 [ 094 | - [o10[1.71
EPC 0.00 | 0.00 - | 000 [ 0.00 [ 0.00 [ 000 [ 000 [ - [o002]027

Background® | 0.14 | 0.90 - 278 [ o095 | 116 | 194 | 109 | - o008 144

, Maximum | 0.05 | 0.56 - 204 | 079 | 122 [ 271 [ 090 | - [o30][239
Pslzrﬁpsi;’;' 5 [Diswibution | N | N N | N | N | N | N L | N
UCLos 001 | 033 236 | 069 | 1.12 | 247 | 075 027 | 1.98

EPC 0.00 | 0.00 - | 000 | 000 000 053] 000 - |o019]054

CT:::“ 9,846 EPC 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.27 | 0.02 | 0.27

® EPC was determined based table 2.15 of the Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site (DOE 1993).

® Background values were taken from Table 3-2 of the Background Soils Characterization Report for the St. Louis Downtown Site (USACE
1999).

Note: G=Gamma, L=Lognormal, N=Normal
RISK AND DOSE ASSESSMENT RESULTS

Table H-3 summarizes the highest radiological risk and dose in a 1,000-year period to each of
the three receptors from exposure to the residual radionuclides present at DT-34 for each
scenario.

Table H-3. Highest Risk and Dose for DT-34 Property to Different Receptors

Industrial Worker Utility Worker Onsite Resident
Dose (mrem/yr) Risk Dose (mrem/yr) Risk Dose (mrem/yr) Risk
1.3E-02 2.1E-07 8 4E-04 5.3E-10 4.3E-02 8.3E-07

For the scenarios assessed, the highest residential risk and dose were 8.3x10” and 4.3x107
mrem/yr, respectively. The dose for all receptors is below 25 mrem/yr. These results met the
CERCLA risk range and were below the dose criteria of 25 mrem/yr. EPC calculations
(including Pro-UCL output files) and RESRAD output files are included in this report as
Attachments H-1 and H-2, respectively.

The graphs below illustrate the radiological risk and dose for a 1,000-year period for the on-site
resident and the industrial and utility worker receptors.

H-4
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ATTACHMENT H-1
EPC CALCULATIONS (PRO-UCL OUTPUT FILES)

(On CD-ROM on the Back Cover of this Report)
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DT-34
Non-HTZ Pro-UCL Output



General UCL Statistics for Full Data Sets

User Selected Options

From File

WorkSheet.wst

Full Precision

OFF

Confidence Coefficient

95%

Number of Bootstrap Operations

2000

Ac-227

General Statistics

Number of Valid Observations|24 Number of Distinct Observations|24
Raw Statistics Log-transformed Statistics
Minimum|-0.184 Log Statistics Not Avaliable
Maximum{0.129
Mean|-0.00683

Median|0.0164

SD{0.0845

Coefficient of Variation|-12.39

Skewness|-0.452

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic]0.954 Not Available!
Shapiro Wilk Critical Value{0.916
Data appear Normal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% Student’s-t UCL|0.0227 95% H-UCLIN/A
Assuming Normal Distribution 95% UCLs (Adjusted for Skewness)
95% Student’s-t UCL|0.0227 95% Adjusted-CLT UCL (Chen 1995)(0.0199
95% Modified-t UCL (Johnson-1978)(0.0225
Gamma Distribution Test Data Distribution
Gamma Statistics Not Available Data appear Normal at 5% Significance Level
Potential UCL to Use
Use 95% Student's-t UCL(0.0227 95% CLT UCL|0.0216
95% Jackknife UCL|0.0227
95% Standard Bootstrap UCL|0.0211
95% Bootstrap-t UCL|0.0199
95% Hall's Bootstrap UCL|0.0197
95% Percentile Bootstrap UCL|0.0205
95% BCA Bootstrap UCL|0.0172
95% Chebyshev(Mean, Sd) UCL|0.0684
97.5% Chebyshev(Mean, Sd) UCL|0.101
99% Chebyshev(Mean, Sd) UCL|0.165

| |

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Pa-231

General Statistics

Number of Valid Observations|24

Number of Distinct Observations |24

Raw Statistics

Log-transformed Statistics

Minimum:-0.333

Log Statistics Not Avaliable

Maximum,0.385

Mean|0.0193

Median, 0.023

SD;0.156

Coefficient of Variation|8.094

Skewness'-0.0688
!

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.983

Not Available

Shapiro Wilk Critical Value|0.916

Data appear Nomal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL|0.0738

95% H-UCLIN/A

Assuming Normal Distribution

95% UCLs (Adjusted for Skewness)

95% Student's-t UCL|0.0738

95% Adjusted-CLT UCL (Chen 1995);0.0712

95% Modified-t UCL (Johnson-1978)10.0738

Gamma Distribution Test

Data Distribution

Gamma Statistics Not Available

Data appear Normal at 5% Significance Level

Potential UCL to Use

Use 95% Student's-t UCL|0.0738

95% CLT UCL|0.0716

95% Jackknife UCL|0.0738

95% Standard Bootstrap UCL|{0.0724

95% Bootstrap-t UCL|0.0747

95% Hall's Bootstrap UCL|0.0759

95% Percentile Bootstrap UCL |0.0697

95% BCA Bootstrap UCL|0.0717

95% Chebyshev(Mean, Sd) UCL|0.158

97.5% Chebyshev(Mean, Sd) UCL|0.218

99% Chebyshev(Mean, Sd) UCL|0.336

|

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Ra-226

General Statistics

Number of Valid Observations{24

Number of Distinct Observations‘24

Raw Statistics Log-transformed Statistics
Minimum;0.705 Minimum of Log Data|-0,35
Maximum 4.16 Maximum of Log Data!1.426
Mean|1.545 Mean of log Data|0.37
Median}1.365 SD of log Data|0.349
SD{0.671

Coefficient of Variation|0.434

Skewness|2.714

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic{0.743

Shapiro Wilk Test Statistic|0.936

Shapiro Wilk Critical Value]0.916

Shapiro Wilk Critical Value|0.916

Data not Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCLl1 779

95% H-UCL11.761

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|2.02

95% Adjusted-CLT UCL (Chen-1995)1.851

97.5% Chebyshev (MVUE) UCL|2.23

95% Modified-t UCL (Johnson-1978)[1.792

99% Chebyshev (MVUE) UCL|2.643

Gamma Distribution Test

Data Distribution

k star (bias corrected),6.877

Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.225

MLE of Mean|1.545

MLE of Standard Deviation|0.589

nu star|330.1

Approximate Chi Square Value (.05)'289

Nonparametric Statistics

Adjusted Level of Signiﬁcancei0.0392

95% CLT UCL!{1.77

Adjusted Chi Square Value 286.3

95% Jackknife UCL|[1.779

95% Standard Bootstrap UCL|1.765

Anderson-Darling Test Statistic|0.775

95% Bootstrap-t UCL{1.921

Anderson-Darling 5% Critical Value|0.745

95% Hall's Bootstrap UCL [2.827

Kolmogorov-Smirnov Test Statistic | 0.158

95% Percentile Bootstrap UCL{1.789

Kolmogorov-Smirnov 5% Critical Value'0.178

95% BCA Bootstrap UCL|1.859

Data follow Appr. Gamma Distribution at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL|2.142

97.5% Chebyshev(Mean, Sd) UCL|2.4

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL|2.907

95% Approximate Gamma UCL|1.765

95% Adjusted Gamma UCL|1.781

Potential UCL to Use

Use 95% Approximate Gamma UCL|1.765

| |

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to sélect the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Ra-228

General Statistics

Number of Valid Observations|24

Number of Distinct Observations|24

Raw Statistics Log-transformed Statistics
Minimum|0.073 Minimum of Log Datai-2.617
Maximum|1.09 Maximum of Log Data:0.0862
Mean|0.626 Mean of log Data -0.63
Median|0.68 SD of log Data!0.659
SD{0.301
Coefficient of Variation{0.481
Skewness|-0.206

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic!0.926

Shapiro Wilk Test Statistic|0.86

Shapiro Wilk Critical Value|0.916

Shapiro Wilk Critical Value|0.916

Data appear Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL10.732

95% H-UCL|0.887

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|1.064

95% Adjusted-CLT UCL (Chen-1995)!0.725

97.5% Chebyshev (MVUE) UCL|1.241

95% Modified-t UCL (Johnson-1978)(0.731

99% Chebyshev (MVUE) UCL|1.589

Gamma Distribution Test

Data Distribution

k star (bias corrected)|{2.865

Data appear Normal at 5% Significance Level

Theta Star|0.219

MLE of Mean|0.626

MLE of Standard Deviation|0.37

nu star;137.5

Approximate Chi Square Value (.05){111.4

Nonparametric Statistics

Adjusted Level of Significance|0.0392

95% CLT UCL|0.728

Adjusted Chi Square Value|109.8

95% Jackknife UCL{0.732

95% Standard Boulstrap UCL|0.725

Anderson-Darling Test Statistic|0.926

95% Bootstrap-t UCL|0.73

Anderson-Darling 5% Critical Value|0.751

95% Hall's Bootstrap UCL|0.718

Kolmogorov-Smirnov Test Statistic|{0.192

95% Percentile Bootstrap UCL0.72

Kolmogorov-Smirnov 5% Critical Value[0.179

95% BCA Bootstrap UCL|0.727

Data not Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL|0.895

97.5% Chebyshev(Mean, Sd) UCL|1.011

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL|1.238

95% Approximate Gamma UCL|0.773

95% Adjusted Gamma UCL!0.785

Potential UCL to Use

Use 95% Student's-t UCL{0.732

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Th-228

General Statistics

Number of Valid Observations{24

|

Number of Distinct Observations |24

Raw Statistics I Log-transformed Statistics
Minimum|0.263 : Minimum of Log Data;-1.336
Maximum|1.64 Maximum of Log Data(0.495
Mean|0.848 Mean of log Data(-0.274
Median|0.874 SD of log Data|0.504
SD|0.373
Coefficient of Variation 0.44
Skewness|0.248

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic!0.961

Shapiro Wilk Test Statistic|0.935

Shapiro Wilk Critical Value|0.916

Shapiro Wilk Critical Value|0.916

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Students-t UCL[0.979 95% H-UCL|1.064
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL|1.259
95% Adjusted-CLT UCL (Chen-1995) 0.978 97.5% Chebyshev (MVUE) UCL|1.433

]

95% Modified-t UCL (Johnson-1978).0.98
1

99% Chebyshev (MVUE) UCL!1.774

Gamma Distribution Test

Data Distribution

k star (bias corrected) 14.169

Data appear Normal at 5% Significance Level

Theta Staré0.203

MLE of Mean|0.848

MLE of Standard Deviation|0.415

nu star|200.1

Approximate Chi Square Value (.05) | 168.4

Nonparametric Statistics

Adjusted Level! of Significance'0.0392

95% CLT UCL|0.974

Adjusted Chi Square Value|166.4

95% Jackknife UCL (0.979

95% Standard Bootstrap UCL!0.972

Anderson-Darling Test Statistic;0449

95% Bootstrap-t UCL|0.984

Anderson-Darling 5% Critical Valuei0‘747

95% Hall's Bootstrap UCL{0.975

Kolmogorov-Smirnov Test Statistic;0.176 95% Percentile Bootstrap UCL {0.968
Kolmogorov-Smirnov 5% Critical Value:0.178 95% BCA Bootstrap UCL|0.979

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL{1.18
l 97.5% Chebyshev(Mean, Sd) UCL [1.324
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL|1.606

95% Approximate Gamma UCL[1.008

95% Adjusted Gamma UCL{1.021

Potential UCL to Use

Use 95% Student's-t UCL{0.979

Note: Suggestions regarding the selection of a 95% UCL are provided to help fhe user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Th-230

General Statistics

Number of Valid Observations|24

Number of Distinct Observations |23

Raw Statistics Log-transformed Statistics

Minimum | 0.823 Minimum of Log Data}-0.195

Maximum{3.61 Maximum of Log Data|1.284

Mean|1.522 Mean of log Data;0.371

Median|1.385 SD of log Data{0.307
SD,0.552
Coefficient of Variation|0.363
Skewness|2.387

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic}0.783

Shapiro Wilk Test Statistic|0.938

Shapiro Wilk Critical Value{0.916

Shapiro Wilk Critical Value|0.916

Data not Normal at 5% Significance Level

Data appear Lognormal! at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL‘ 1.715

95% H-UCL|1.708

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|1.936

95% Adjusted-CLT UCL (Chen-1995)(1.766

97.5% Chebyshev (MVUE) UCL|2.118

95% Modified-t UCL (Johnson-1978){1.725

99% Chebyshev (MVUE) UCL|2.475

Gamma Distribution Test

Data Distribution

k star (bias corrected){9.069

Data appear Gamma Distributed at 5% Significance Leve!

Theta Star|0.168

MLE of Mean|1.522

MLE of Standard Deviation |0.505

nu star{435.3

Approximate Chi Square Value (.05)1387.9

Nonparametric Statistics

Adjusted Leve! of Significance|0.0392

95% CLT UCL|1.708

Adjusted Chi Square Value|384.8

95% Jackknife UCL|1.715

95% Standard Bootstrap UCL|1.703

Anderson-Darling Test Statistic{0.615

95% Bootstrap-t UCL|1.808

Anderson-Darling 5% Critical Value|0.744

95% Hall's Bootstrap UCL[2.625

Kolmogorov-Smirnov Test Statistic|0.147

95% Percentile Bootstrap UCL|1.715

Kolmogorov-Smirnov 5% Critical Value;0.178

95% BCA Bootstrap UCL|1.791

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL|2.014

97.5% Chebyshev(Mean, Sd) UCL|2.226

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL|2.644

95% Approximate Gamma UCL|1.708

95% Adjusted Gamma UCL|1.722

Potential UCL to Use

Use 95% Approximate Gamma UCL!1.708

!

1
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General Statistics

Number of Valid Observations;24

Number of Distinct Observations|22

Raw Statistics

Log-transformed Statistics

Minimum'0.0526

Minimum of Log Data!-2.945

Maximum|{1.75

Maximum of Log Data|0.56

Mean|0.786 Mean of log Data|-0.461
Median|0.87 SD of log Data0.801
SD|0.427

Coefficient of Variation{0.543

Skewness|0.144

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.969

Shapiro Wilk Test Slatistic|0.864

Shapiro Wilk Critical Value|0.916

Shapiro Wilk Critical VaIueiO.916

Data appear Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL|0.936

95% H-UCL|1.275

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|1.52

95% Adjusted-CLT UCL (Chen-1995)|0.932

97.5% Chebyshev (MVUE) UCL|1.809

95% Modified-t UCL (Johnson-1978)|0.936

99% Chebyshev (MVUE) UCL|2.375

Gamma Distribution Test

Data Distribution

k star (bias corrected)|2.144

Data appear Normal at 5% Significance Level

Theta Star|0.367

MLE of Mean]0.786

MLE of Standard Deviation|0.537

nu star;102.9

Approximate Chi Square Value (.05)[80.5

Nonparametric Statistics

Adjusted Level! of Significancet0.0392

95% CLT UCL|0.93

Adjusted Chi Square Value'79.1

95% Jackknife UCL|0.936

95% Standard Bootstrap UCL|0.923

Anderson-Darling Test Statistic|0.659

95% Bootstrap-t UCL|0.941

Anderson-Darling 5% Critical Value{0.753

95% Hall's Bootstrap UCL[0.94

Kolmogorov-Smirnov Test Statistic;0.188

95% Percentile Bootstrap UCL{0.928

Kolmogorov-Smirnov 5% Critical ValueI 0.18

95% BCA Bootstrap UCL!0.923

Data follow Appr. Gamma Distribution at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL{1.166

97.5% Chebyshev(Mean, Sd) UCL!1.33

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCLi 1.653

95% Approximate Gamma UCL|1.005

95% Adjusted Gamma UCL|1.023

Potential UCL to Use

Use 95% Student's-t UCL}0.936

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General Statistics

Number of Valid Observations|24

Number of Distinct Observations |24

Raw Statistics

Log-transformed Statistics

Minimum

-0.0705

Log Statistics Not Avaliable

Maximum

0.315

Mean

0.0677

Median

0.0547

SD

0.0885

Coefficient of Variation

1.307

Skewness

0.851

Relevant UCL Statistics

Nommal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic

0.953

Not Available

Shapiro Wilk Critical Value

0.916

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL|0.0986

95% H-UCL|N/A

Assuming Normal Distribution

95% UCLs (Adjusted for Skewness)

95% Student’s-t UCL

0.0986

95% Adjusted-CLT UCL (Chen 1995)|0.101

95% Modified-t UCL (Johnson-1978){0.0992

Gamma Distribution Test

Data Distribution

Gamma Statistics Not Available

Data appear Normal at 5% Significance Level

Potential UCL to Use

Use 95% Student's-t UCL|0.0986

95% CLT UCL|0.0974

95% Jackknife UCL|0.0986

95% Standard Bootstrap UCL|0.0972

95% Bootstrap-t UCL|0.103

95% Hall's Bootstrap UCL|0.105

95% Percentile Bootstrap UCL{0.096

95% BCA Bootstrap UCL|0.101

95% Chebyshev(Mean, Sd) UCL|0.146

97.5% Chebyshev(Mean, Sd) UCL|0.18

99% Chebyshev(Mean, Sd) UCL|0.247

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




U-238

General Statistics

Number of Valid Observations|24

Number of Distinct Observations {24

Raw Statistics Log-transformed Statistics

Minimum|0.222 Minimum of Log Data|{-1.505

Maximum|3.27 Maximum of Log Data|1.185

Mean|1.467 Mean of log Data}0.238

Median|1.365 SD of log Data|0.62
SD|0.703
Coefficient of Variation|0.479
Skewness|0.57

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|{0.957

Shapiro Wilk Test Statistic|0.868

Shapiro Wilk Critical Value|0.916

Shapiro Wilk Critical Value|0.916

Data appear Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student’s-t UCL| 1.713

95% H-UCL|2.017

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|2.416

95% Adjusted-CLT UCL (Chen-1995)}1.721

97.5% Chebyshev (MVUE) UCL|2.802

95% Modified-t UCL (Johnson-1978)(1.716

99% Chebyshev (MVUE) UCL|3.56

Gamma Distribution Test

Data Distribution

k star (bias corrected)|3.182

Data appear Normal at 5% Significance Leve!

Theta Star|0.461

MLE of Mean}1.467

MLE of Standard Deviation|0.823

nu star|152.8

Approximate Chi Square Value (.05)]125.2

Nonparametric Statistics

Adjusted Level of Significance|0.0392

95% CLT UCL|1.703

Adjusted Chi Square Value|123.4

95% Jackknife UCL|1.713

95% Standard Bootstrap UCL|1.699

Anderson-Darling Test Statistic|0.674

95% Bootstrap-t UCL|1.74

Anderson-Darling 5% Critical Value|0.75

95% Hall's Bootstrap UCL|1.773

Kolmogorov-Smirnov Test Statistic|0.152

95% Percentile Bootstrap UCL|1.709

Kolmogorov-Smirnov 5% Critical Value{0.179

95% BCA Bootstrap UCL[1.704

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL|2.093

97.5% Chebyshev(Mean, Sd) UCL {2.364

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL|2.895

95% Approximate Gamma UCL|1.791

95% Adjusted Gamma UCL|1.816

Potentiat UCL to Use

Use 95% Student's-t UCL|[1.713

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Taci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General UCL Statistics for Full Data Sets

User Selected Options

From File

P:\Task 10 - Safety & HP (Hansen)\Dose and Risk\SLDS\DT-34\NEW DT-34 PRAR 2011\BD Pro-UCL input_DT-34 PRAR.wst

Full Precision

OFF

Confidence Coefficient

95%

Number of Bootstrap Operations

2000

Ac-227

General Statistics

Number of Valid Observations|6

Number of Distinct Observations |6

Raw Statistics

Log-transformed Statistics

Minimum{-0.0642

Log Statistics Not Avaliable

Maximum{0.045

Mean|-0.0235

Median|-0.0292

SDI0.0404

Coefficient of Variation|-1.721

Skewness|0.976

Waming: A sample size of 'n' = 6 may not ad

q

te enough to comp

meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: it should be noted that even though bootstrap methods may be performed on this data set,

TP

the resulting calculati

1S may not be

enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.925

Not Available

Shapiro Wilk Critical Value |0.788

Data appear Normal at 5% Significance Level

Assuming Nomal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL|0.00975

95% H-UCL|N/A

Assuming Normal Distribution

95% UCLs (Adjusted for Skewness)

95% Student's-t UCL|0.00975

95% Adjusted-CLT UCL (Chen 1995) 0.0107

95% Modified-t UCL (Johnson-1 978);0.0108

Gamma Distribution Test

Data Distribution

Gamma Statistics Not Available

Data appear Normal at 5% Significance Leve!

Potential UCL to Use

Use 95% Student's-t UCL{0.00975

95% CLT UCL|0.00365

95% Jackknife UCL!0.00975

95% Standard Bootstrap UCL{0.00151

95% Bootstrap-t UCL[0.0234

95% Hall's Bootstrap UCL|{0.0326

95% Percentile Bootstrap UCL!0.00312

95% BCA Bootstrap UCL|0.00653

95% Chebyshev(Mean, Sd) UCL'0.0484

97.5% Chebyshev(Mean, Sd) UCL:0.0795

99% Chebyshev(Mean, Sd) UCL’0.141

: .
| |

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UcCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Pa-231

General Statistics

Number of Valid Observations|6 Number of Distinct Observations |6

Raw Statistics Log-transformed Statistics

Minimum}-0.0351 Log Statistics Not Avaliable

Maximum{0.564

Mean!0.159

Median|0.109

SD10.211

Coefficient of Variation|1.325

Skewness|1.836

Waming: A sample size of 'n’ = 6 may not adeq gh to compute meaningful and reliable test statistics and estimatesl|

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical resulits.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
Nomal Distribution Test Lognomal Distribution Test
Shapiro Wilk Test Statistic {0.809 Not Available
Shapiro Wilk Critical Value [0.788
Data appear Normal at 5% Significance Level
Assuming Normal Distribution Assuming Lognomal Distribution
95% Student’s-t UCL|0.332 95% H-UCLlN/A
Assuming Normal Distribution 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL|0.332 95% Adjusted-CLT UCL (Chen 1995)/0.369
95% Modified-t UCL (Johnson-1978)10.343
Gamma Distribution Test Data Distribution
Gamma Statistics Not Available Data appear Normal at 5% Significance Level

Potential UCL to Use

Use 95% Student's-t UCL|0.332 95% CLT UCL{0.3

95% Jackknife UCL|0.332

95% Standard Bootstrap UCL|0.287

95% Bootstrap-t UCL|0.509

95% Hall's Bootstrap UCL|0.945

95% Percentile Bootstrap UCL|0.312

95% BCA Bootstrap UCL!0.335

95% Chebyshev(Mean, Sd) UCL|0.534

97.5% Chebyshev(Mean, Sd) UCL|0.696

99% Chebyshev(Mean, Sd) UCL|1.014

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropniate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Ra-226

General Statistics

Number of Valid Observations;G

Number of Distinct Observations |6

Raw Statistics

Log-transformed Statistics

Minimum10.907 Minimum of Log Data!-0.0976
Maximum:2.94 Maximum of Log Data|1.078
Mean'1.701 Mean of log Data|0.443
Median|1.455 SD of log Data|0.458
SD10.798

Coefficient of Variation '0.469

Skewnessi0.819

liable test statistics and estimates!

Waming: A sample size of 'n' = 6 may not adeq

gh to comp

ingful and

Itis suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

liahl

the resulting

may not be

enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Nomnal Distribution Test

Lognomal Distribution Test

Shapiro Wilk Test Statistic|0.909

Shapiro Wilk Test Statistic{0.951

Shapiro Wilk Critical Value ;0.788

Shapiro Wilk Critical Value 0.788

Data appear Norma! at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Nomal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL{2.357

95% H-UCL|2.907

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL;3‘077

95% Adjusted-CLT UCL (Chen-1995)‘2.353

97.5% Chebyshev (MVUE) UCL3.675

95% Modified-t UCL (Johnson-1978);2.375

99% Chebyshev (MVUE) UCL:44848

Gamma Distribution Test

Data Distribution

k star (bias corrected) '3.013

Data appear Nommal at 5% Significance Level

Theta Star;0.565

MLE of Mean|{1.701

MLE of Standard Deviationi0.98

nu stari36.15

Approximate Chi Square Value (.05) 23.39

Nonparametric Statistics

Adjusted Level of Significance|0.0122

95% CLT UCL{2.237

Adjusted Chi Square Value; 19.77

95% Jackknife UCL[2.357

95% Standard Bootstrap UCL.2.193

Anderson-Darling Test Statistic|0.278

95% Bootstrap-t UCL!2.89

Anderson-Darling 5% Critical Value |0.698

95% Hall's Bootstrap UCL{3.779

Kolmogorov-Smirnov Test Statistic|0.196

95% Percentile Bootstrap UCL{2.222

Kolmogorov-Smirnov 5% Critical Value|0.333

95% BCA Bootstrap UCL.2.288

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL!3.121

97.5% Chebyshev(Mean, Sd) UCL{3.735

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL{4.941

95% Approximate Gamma UCL/2.629

95% Adjusted Gamma UCL|3.111

Potential UCL to Use

Use 95% Student's-t UCL!2.357

' T

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most afapropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General Statistics

Number of Valid Observations:s

Number of Distinct Observations '6

Raw Statistics Log-transformed Statistics
Minimum|0.189 Minimum of Log Data]-1.666
Maximum|0.794 Maximum of Log Datai-0.231
Mean;0.456 Mean of log Data:-0.968
Median|0.391 SD of log Data|0.677
SD|0.284
Coefficient of Variation|0.623 , |
0.283 : |

SkewnessI

Waming: A sample size of 'n’ = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Nomal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.814

Shapiro Wilk Test Statistic{0.812

Shapiro Witk Critical Value 10.788

Shapiro Wilk Critical Valuve !0.788

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL|0.69

95% H-UCL|1.223

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL|1.006

95% Adjusted-CLT UCL (Chen-1995)|0.661

§7.5% Chebyshev (MVUE) UCL|1.243

95% Modified-t UCL (Johnson-1978),0.662

99% Chebyshev (MVUE) UCL|1.71

Gamma Distribution Test

Data Distribution

k star (bias corrected) ; 1.555

Data appear Normal at 5% Significance Level

Theta Stario.293

MLE of Mean;0.456

MLE of Standard Doviation;0.366

nu slari18‘66

Approximate Chi Square Value (.05),9.867

Nonparametric Statistics

Adjusted Level of Significance|0.0122

95% CLT UCL:0<647

Adjusted Chi Square Value 7.67

95% Jackknife UCL;0.69

95% Standard Bootstrap UCL!0.629

Anderson-Darling Test Statistic|0.64

95% Bootstrap-t UCL{0.666

Anderson-Darling 5% Critical Value|0.702

95% Hall's Bootstrap UCL{0.571

Kolmogorov-Smirnov Test Statistic |0.309

95% Percentile Bootstrap UCL'0<641

Kolmogorov-Smirnov 5% Critical Value[0.335

95% BCA Bootstrap UCL;0.643

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL{0.961

97.5% Chebyshev(Mean, Sd) UCL‘1.18

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL!1.61

95% Approximate Gamma UCL10.862

95% Adjusted Gamma UCL:1.109

|

Il

Potential UCL to Use

Use 95% Student's-t UCL|0.69

Note: Suggestions regarding the selection of a 95% UCL 'am provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General Statistics

Number of Valid Observalionsls Number of Distinct Observations |6
Raw Statistics Log-transformed Statistics
Minimuml0.205 Minimum of Log Data|-1.585
Maximum; 1.22 Maximum of Log Data|0.199
Mean|0.778 Mean of log Data(-0.433
Median|0.95 SD of log Data'0.736
SD|0.412
Coefficient of Variation|0.53
Skewness|-0.731

Waming: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
Normal Distribution Test Lognoma! Distribution Test
Shapiro Wilk Test StatisticlO.BSG Shapiro Witk Test Statistic ;0.803
Shapiro Wilk Critical Value;0.788 Shapiro Wilk Critical Value 10.788
Data appear Nommal at 5% Significance Leve! Data appear Lognomal at 5% Significance Level
Assuming Nomal Distribution Assuming Lognormal Distribution
95% Student's-t UCLE1.1 17 95% H-UCL:24501
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL!1.858
95% Adjusted-CLT UCL (Chen-1995):1.001 97.5% Chebyshev (MVUE) UCL|2.312
95% Modified-t UCL (Johnson-1978)"1.109 99% Chebyshev (MVUE) UCLI3.205
Gamma Distribution Test Data Distribution
k star (bias currected):1.561 Data appear Normal at 5% Significance Level
Theta Star,0.498
MLE of Mean|0.778
MLE of Standard Deviation|0.623
nu star{18.74
Approximate Chi Square Value {.05)'9.925 Nonparametric Statistics
Adjusted Level of Significance [0.0122 95% CLT UCL!1.055
Adjusted Chi Square Value,7.72 95% Jackknife UCL|1.117
95% Standard Bootstrap UCL!1.027
Anderson-Darling Test Statistic[0.679 95% Bootstrap-t UCL11.087
Anderson-Darling 5% Critical Value|0.702 95% Hall's Bootstrap UCL{0.943
Kolmogorov-Smirnov Test Statistic |0.357 95% Percentile Bootstrap UCL|1.023
Kolmogorov-Smimov 5% Critical Value|0.335 95% BCA Bootstrap UCL|1.006
Data follow Appr. Gamma Distribution at 5% Signiﬁnce Level 95% Chebyshev(Mean, Sd) UCL’1.511
97.5% Chebyshev(Mean, Sd) UCL'1.829
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL|2.452
95% Approximate Gamma UCL{1.468
95% Adjusted Gamma UCL|1.888
Potential UCL to Use Use 95% Student's-t UCL{1.117
! |

Nota: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the resutts of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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General Statistics

Number of Valid Observations|6

|

Number of Distinct Observations [S

Raw Statistics Log-transformed Statistics

Minimum|0.474 Minimum of Log Dalai-0‘747

Maximum'2.71 Maximum of Log Data;0.997

Mean|1.841 Mean of log Datai0.487

Median|1.995 SD of log Data!0.628
SD,0.762
Coefficient of Variation{0.414

Skewness|-1.235

Waming: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic

0.911

Shapiro Wilk Test Statistic|0.753

Shapiro Wilk Critical Value

0.788

Shapiro Wilk Critical Value [0.788

Data appear Normal at 5% Significance Level

Data not Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL]2,467

95% H-UCL14.561

95% UCLs (Adjusted for Skewness)

5% Chebyshev (MVUE) UCL!4.04

95% Adjusted-CLT UCL (Chen-1995)72.184

97.5% Chebyshev (WVUE) UCL|4.961

95% Modified-t UCL (Johnson-1978);2.441

99% Chebyshev (MVUE) UCL!6.771

Gamma Distribution Test

Data Distribution

k star (bias corrected)

2.227

Data appear Normal at 5% Significance Level

Theta Star

0.827

MLE of Mean

1.841

MLE of Standard Deviation

1.234

nu star

26.72

Approximate Chi Square Value (.05)

15.93

Nonparametric Statistics

Adjusted Level of Significance

0.0122

95% CLT UCL|2.352

Adjusted Chi Square Value

13.02

95% Jackknife UCL|2.467

95% Standard Bootstrap UCLI2.303

Anderson-Darling Test Statistic

0.654

95% Bootstrap-t UCL{2.29

Anderson-Darling 5% Critical Value

0.7

95% Hall's Bootstrap UCL|[2.23

Kolmogorov-Smirnov Test Statistic

0.311

95% Percentile Bootstrap UCL

2.277

Kolmogorov-Smirnov 5% Critical Value

0.333

95% BCA Bootstrap UCL

2.207

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL‘

3.196

97.5% Chebyshev(Mean, Sd) UCL!

3.782

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL

4.934

95% Approximate Gamma UCL

13.087

95% Adjusted Gamma UCL

3.776

Potential UCL to Use

Use 95% Student's-t UCI.|

2.467

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the resutts of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




Th-232

General Statistics

Number of Valid Observations|6 Number of Distinct Observations |6
Raw Statistics Log-transformed Statistics
Minimum|0.17 Minimum of Log Data|-1.772
Maximum|0.9 Maximum of Log Data|-0.105
Mean|0.527 Mean of log Data|-0.772
Median[0.472 SD of log Data|0.597
SD|0.27
Coefficient of Variation|0.511
Skewness|0.265

Waming: A sample size of 'n" = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Itis suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: Itshould be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test ] Lognorma! Distribution Test
Shapiro Wilk Test Statislic;0.961 Shapiro Wilk Test Slatistic;0.942
Shapiro Wilk Critical Value i0.788 Shapiro Wilk Critical Value ;0.788
Data appear Normal at 5% Significance Leve! Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL|0.749 95% H-UCL! 1.192
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCLi1.1
95% Adjusted-CLT UCL (Chen-1995)y0.721 97.5% Chebyshev (MVUE) UCL:1.345
95% Modified-t UCL (Johnson-1978);0.751 99% Chebyshev (MVUE) UCL:1.826
Gamma Distribution Test Data Distribution
k star (bias corrected) 2.095 Data appear Normal at 5% Significance Level!
Theta Star}0.252
MLE of Mean|0.527
MLE of Standard Deviation|0.364
nu stari25.14
Approximate Chi Square Value (.05) 14.72 Nonparametric Statistics
Adjusted Level of Significance|0.0122 95% CLT UCL0.708
Adjusted Chi Square Value|11.94 95% Jackknife UCL|0.749
95% Standard Bootstrap UCL'0.699
Anderson-Darling Test Statistic0.222 95% Bootstrap-t UCL|0.854
Anderson-Darling 5% Critical Value|0.7 95% Hall's Bootstrap UCL|[0.912
Kolmogorov-Smirnov Test Statistic|0.172 95% Percentile Bootstrap UCL!0.707
Kolmogorov-Smirnov 5% Critical Value|0.334 95% BCA Bootstrap UCL‘0.701
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI1.007

97.5% Chebyshev(Mean, Sd) UCL!1.214

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL;1.622

95% Approximate Gamma UCL/0.9

95% Adjusted Gamma UCL|1.11

Potential UCL to Use Use 95% Student's-t UCL|0.749

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the resutts of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




U-235

General Statistics

Number of Valid Observations|6

Number of Distinct Observations |6

Raw Statistics Log-transformed Statistics

Minimum [0.006 Minimum of Log Data{-5.116

Maximum!0.297 Maximum of Log Data}-1.214

Mean!0.0669 Mean of log Data,-3.555

Median]0.0251 SD of log Data}1.298
SD|0.113
Coefficient of Variation 1.692
Skewness|2.409

Waming: A sample size of 'n’ = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

1t is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based semple size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be

gh to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.58

Shapiro Wilk Test Statistic {0.895

Shapiro Wilk Critical Value |0.788

Shapiro Wilk Critical Value [0.788

Data not Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL!0.16

95% H-UCL[1.324

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL{0.175

95% Adjusted-CLT UCL (Chen-1995);0.191

57.5% Chebyshev (MVUE) UCL|0.227

95% Modified-t UCL (Johnson-1 978){0.168

99% Chebyshev (MVUE) UCL!0.33

Gamma Distribution Test

Data Distribution

k star (bias corrected) |0.466

Data appear Lognormal at 5% Significance Level

Theta Starj0.143

MLE of Mean 0.0669

MLE of Standard Deviation/0.098

nu star{5.592

Approximate Chi Square Value (.05),1.435

Nonparametric Statistics

Adjusted Level of Significance |0.0122

95% CLT UCL|0.143

Adjusted Chi Square Value0.808

95% Jackknife UCL[0.16

95% Standard Bootstrap UCL!0.138

Anderson-Darling Test Statistic|0.767

95% Bootstrap-t UCL|0.766

Anderson-Darling 5% Critical Value [0.723

95% Hall's Bootstrap UCL!0.745

Kolmogorov-Smirnov Test Statistic |0.386

95% Percentile Bootstrap UCL|0.158

Koimogorov-Smirnov 5% Critical Value]0.344

95% BCA Bootstrap UCL|0.163

Data not Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL|{0.268

97.5% Chebyshev(Mean, Sd) UCL|0.355

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL|0.527

95% Approximate Gamma UCLIO.261

95% Adjusted Gamma UCL=0.463

Potential UCL to Use

Use 95% Chebyshev (Mean, Sd) UCL!0.268

I l

Note: Suggestions regarding the selection of a8 95% UCL are provided

to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, end laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.




uU-238

General Statistics

Number of Valid Observations:s

Number of Distinct Observations |6

Raw Statistics 1 Log-transformed Statistics
Minimum|0.408 | Minimum of Log Data|-0.896
Maximum|2.39 Maximum of Log Data|0.871
Mean!1.324 Mean of log Data|0.101
Median:1.205 SD of log Data|0.691
SD|0.797
Coefficient of Variation;0.602

Skewness| 0.342

pry

Waming: A sample size of 'n' = 6 may not adeq

1

liable test and estimates!

enough to ¢

P

ingful and

It is suggested to collect at least 8 to 10 obsarvations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Waming: There are only 6 Values in this data

Note: It should be noted that even th

re

e}

ds may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The lit touse b

9y

p methods on data sets having more than 10-15 observations.

Relsvant UCL Statistics

Normal Distribution Test

Lognormal Distribution Test

Shapiro Wilk Test Statistic|0.932

Shapiro Wilk Test Statistic10.945

Shapiro Wilk Critical Value 10.788

i

Shapiro Wilk Critical Value |0.788

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Assuming Lognormal Distribution

95% Student's-t UCL{1.98
1

95% H-UCL3.716

95% UCLs (Adjusted for Skewness)

95% Chebyshev (MVUE) UCL2.986

95% Adjusted-CLT UCL (Chen-1995)’1.908

97.5% Chebyshev (MVUE) UCL3.698

95% Modified-t UCL (Johnson-1978) 1.987

99% Chebyshev (MVUE) UCL(5.095

Gamma Distribution Test

Data Distribution

k star (bias corrected)|1.577

Data appear Normal at 5% Significance Level

Theta Star|0.84

MLE of Mean‘1.324

MLE of Standard Deviation,1.055

nu star;18.92

Approximate Chi Square Value (.05)!10.06

Nonparametric Statistics

Adjusted Level of Significance|0.0122

95% CLT UCL!1.859

Adjusted Chi Square Value 7.837

95% Jackknife UCL{1.98

95% Standard Bootstrap UCL‘1.815

Anderson-Darling Test Statistic |0.238

95% Bootstrap-t UCLI2.156

Anderson-Darling 5% Critical Value|0.702

95% Hall's Bootstrap UCL{2.169

Kolmogorov-Smirnov Test Statistic|0.189

95% Percentile Bootstrap UCL{1.83

Kolmogorov-Smirnov 5% Critical Value |0.335

95% BCA Bootstrap UCL'1.86

Data appear Gamma Distributed at 5% Significance Level

95% Chebyshev(Mean, Sd) UCL'2.742

97.5% Chebyshev(Mean, Sd) UCLi3.355

Assuming Gamma Distribution

99% Chebyshev(Mean, Sd) UCL!4.56

95% Approximate Gamma UCL!2.491

95% Adjusted Gamma UCL!3.197

Potential UCL to Use

|

Use 95% Student's-t UCL'1.98

T

T

Note: Suggestions regarding the selection of a 95% UCL 'are provided to help the user to select the most appropriate 35% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.
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Summary : DT-34-Onsite Resident
~ File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES'\DT—34—ONSITE RESIDENT 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name
A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-1 Ac-227 (Source: FGR 12) 4.951E-04 4.951E-04 DCF1( 1)

A-1 At-218 (Source: FGR 12) 5.847E-03 5.847E-03 DCF1( 2)
A-1 Bi-210 (Source: FGR 12) 3.606E-03 3.606E-03 DCF1( 3)
A-1 Bi-211 (Source: FGR 12) 2.55%E-01 2.559E-01 DCF1( 4)
A-1 Bi-214 (Source: FGR 12) 9.808E+00 9.808E+00 DCF1( 5)
A-1 Fr-223 (Source: FGR 12) 1.980E-01 1.980E-01 DCF1( 6)
A-1 Pa-231 (Source: FGR 12) 1.906E-01 1.906E-01 DCF1( 7)
A-1 Pa-234 (Source: FGR 12) 1.155E+01 1.155E+01 DCF1( 8)
A-1 Pa-234m (Source: FGR 12) 8.967E-02 8.967E-02 DCF1( 9)
A-1 Pb-210 (Source: FGR 12) 2.447E-03 2.447E-03 DCF1( 10)
A-1 Pb-211 (Source: FGR 12) 3.064E-01 3.064E-01 DCF1( 11)
A-1 Pb-214 (Source: FGR 12) 1.341E+00 1.341E+00 DCF1( 12)
A-1 Po-210 (Source: FGR 12) 5.231E-05 5.231E-05 DCF1( 13)
A-1 Po-211 (Source: FGR 12) 4.764E-02 4.764E-02 DCF1( 14)
A-1 Po-214 (Source: FGR 12) 5.138E-04 5.138E-04 DCF1( 15)
A-1 Po-215 (Source: FGR 12) 1.016E-03 1.016E-03 DCF1( 16)
A-1 Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 DCF1( 17)
A-1 Ra-223 (Source: FGR 12) 6.034E-01 6.034E-01 DCF1( 18)
A-1 Ra-226 (Source: FGR 12) 3.176E-02 3.176E-02 DCF1( 19)
A-1 Rn-219 (Source: FGR 12) 3.083E-01 3.083E-01 DCF1( 20)
A-1 Rn-222 (Source: FGR 12) 2.354E-03 2.354E-03 DCF1( 21)
A-1 Th-227 (Source: FGR 12) 5.212E-01 5.212E-01 DCF1( 22)
A-1 Th-230 (Source: FGR 12) 1.209E-03 1.209E-03 DCF1( 23)
A-1 Th-231 (Source: FGR 12) 3.643E-02 3.643E-02 DCF1( 24)
A-1 Th-234 (Source: FGR 12) 2.410E-02 2.410E-02 DCF1( 25)
A-1 T1-207 (Source: FGR 12) 1.980E-02 1.980E-02 DCF1( 26)
A-1 T1-210 (Source: no data) 0.000E+00 |-2.000E+00 DCF1( 27)
A-1 U-234 (Source: FGR 12) 4.017E-04 4.017E-04 DCF1( 28)
A-1 U-235 (Source: FGR 12) 7.211E~01 7.211E-01 DCF1( 29)
A-1 U-238 (Source: FGR 12) 1.031E-04 1.031E-04 DCF1( 30)
B-1 Dose conversion factors for inhalation, mrem/pCi:

B-1 Ac-227+D 6.724E+00 6.700E+00 DCF2( 1)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)
B-1 Pb-210+D 2.320E-02 1.360E-02 DCF2( 3)
B-1 Ra-226+D 8.594E-03 8.580E-03 DCF2( 4)
B-1 Th-230 3.260E-01 3.260E-01 DCF2( 5)
B-1 U-234 1.320E-01 1.320E-01 DCF2( 6)
B-1 U-235+D 1.230E-01 1.230E-01 DCF2( 7)
B-1 U-238 1.180E-01 1.180E-01 DCF2( 8)
B-1 U-238+D 1.180E-01 1.180E-01 DCF2( 9)
D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 AC-227+D 1.480E-02 1.410E-02 DCF3( 1)
D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)
D-1 Pb-210+D 7.276E-03 5.370E-03 DCF3( 3)
D-1 Ra-226+D 1.321E-03 1.320E-03 DCF3( 4)
D-1 Th-230 5.480E-04 5.480E-04 DCF3( 5)
D-1 U-234 2.830E-04 2.830E-04 DCF3( 6)
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 Current . Base Parameter
Menu Parameter Value# Case* Name

D-1 U-235+D 2.673E-04 2.660E-04 DCF3( 7)

D-1 U-238 2.550E-04 2.550E-04 DCF3( 8)

D-1 U-238+D 2.687E-04 2.550E-04 DCF3( 9)
D-34 Food transfer factors:

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2)
D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-D5 RTF( 1,3)
D-34

D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E~-02 1.000E-D2 RTF( 2,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)
D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 | 5.000E-D06 | RTF( 2,3)
D-34

D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-92 RTF( 3,1)
D~34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-)4 RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-24 RTF( 3,3)
D-34

D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1)
D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-23 RTF( 4,2)
D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-93 RTF( 4,3)
D-34

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-23 RTF{ 5,1)
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E~-04 1.000E-234 RTF( 5,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-J6 RTF( 5,3)
D-34

D-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-23 RTF( 6,1)
D-34 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-24 RTF( 6,2)
D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-24 RTF( 6,3)
D-34

D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-23 RTF( 7,1)
D-34 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-24 RTF( 7,2)
D-34 U-2354D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-J4 RTF{ 7,3)
D-34

D-34 U-238 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-23 RTF{ 8,1)
D-34 U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-J4 RTF( 8,2)
D-34 U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-24 RTF( 8,3)
D-34

D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-23 RTF( 9,1)
D-34 U-238+4D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-24 RTF( 9,2)
D-34 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-24 RTF( 9,3)
D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ac-227+D , fish 1.500E+01 1.500E+21 BIOFAC( 1,1)
D-5 Ac-227+D , crustacea and mollusks 1.000E+03 1.000E+23 BIOFAC( 1,2)
D-5

D-5 Pa-231 , fish 1.000E+01 1.000E+21 BIOFAC({ 2,1)
D-5 Pa-231 , crustacea and mollusks 1.100E+02 1.100E+22 BIOFAC( 2,2)
D-5

D-5 Pb-210+D , fish 3.000E+02 3.000E+22 BIOFAC( 3,1)
D-5 Ph-210+D , crustacea and mollusks 1

.%+02 1.000E+02 BIOFAC( 3,2
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34—ONSITE RESIDENT 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary {(continued)
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name

D-5 Ra-226+D , fish 5.000E+01 5.000E+01 BIOFAC( 4,1)
D-5 Ra-226+D , crustacea and mollusks 2.500E+4+02 2.500E+02 BIOFAC({ 4,2)
D-5

D-5 Th~-230 , fish 1.000E+02 1.000E+02 BIOFAC( 5,1)
D-5 Th-230 , Ccrustacea and mollusks 5.000E+02 5.000E+02 BIOFAC( 5,2)
D-5

D-5 U-234 , fish 1.000E+01 1.000E+01 BIOFAC( 6,1)
D-5 U-234 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC{ 6,2)
D-5

D-5 U-2354D , fish 1.000E+01 1.000E+01 BIOFAC( 7,1)
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 7,2
D-5

D-5 U-238 , fish 1.000E+01 1.000E+01 BIOFAC( 8,1)
D-5 U-238 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC({ 8,2)
D-5

D-5 U-238+D , fish 1.000E+01 1.000E+01 BIOFAC( 9,1)
D-5 U-238+4D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC{ 9,2)

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : DT-34-Onsite Resident

File C:\RESRAD_FAMILY\RESRAD\G.5\USERE‘ILES\DT-34—ONSITE RESIDENT 2011.RAD

Site-Specific Parameter Summary

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO11 Area of contaminated zone (m**2) 9.846E+03 1.0C0E+04 -— AREA
RO11 Thickness of contaminated zone (m) 2.000E+00 2.000E+00 -—= THICKO
RO11 Fraction of contamination that is submerged 0.000E+00 0.000E+00 -— SUBMFRACT
RO11 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 - LCZPAQ
RO11 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 - TI
RO11 Times for calculations (yx) 1.000E+00 1.000E+00 -——- T( 2)
RO11 Times for calculations (yr) 3.000E+00 3.000E+00 --- T( 3)
RO11 Times for calculations (yr) 1.000E+01 1.000E+01 --- T( 4)
RO11 Times for calculations (yr) 3.000E+01 3.000E+01 -— T( S)
RO11 Times for calculations (yx) 1.000E-02 1.000E+02 -— T( 6)
RO11 Times for calculations (yx) 3.000E-02 3.000E+02 -—= T( 7)
RO11 Times for calculations (yx) 1.000E-03 1.000E+03 -—- T( 8)
RO11 Times for calculations (yrx) not used 0.000E+00 ——— T( 9)
RO11 Times for calculations (yx) not used 0.000E+00 -—- T(10)
RO12 Initial principal radionuclide (pCi/g): U-234 2.700E-01 0.000E+00 --- S1(6)
RO12 Initial principal radionuclide (pCi/g): U-235 2.000E-02 0.000E+00 --- S1(7)
RO12 Initial principal radionuclide (pCi/g): U-238 2.700E-01 0.002E+00 -—- $1(8)
RO12 Concentration in groundwater (pCi/L): U-234 not used 0.00JE+00 -—- Wil( 6)
RO12 Concentration in groundwater (pCi/L): U-235 not used 0.00JE+00 --- Wi( 7)
RO12 Concentration in groundwater (pCi/L): U-238 not used 0.009E+00 --- Wl( 8)
RO13 Cover depth (m) 0.000E+00 0.00DE+00 -—= COVERO
RO13 Density of cover material (g/cm**3) not used 1.500E+00 -—- DENSCV
RO13 Cover depth erosion rate (m/yx) not used 1.000E-03 -—- vCcv
RO13 Density of contaminated zone (g/cm**3) 1.280E+00 1.500E+00 --- DENSCZ
RO13 Contaminated zone erosion rate (m/yx) 6.000E-05 1.000E-03 -—= VCZ
RO13 Contaminated zone total porosity 4.200E-01 4.000E-01 -—= TPCZ
RO13 Contaminated zone field capacity 3.600E-01 2.000E-01 - FCCZ
RO13 Contaminated zone hydraulic conductivity (m/yx) 3.048E+00 1.000E+01 -—- HCCZ
RO13 Contaminated zone b parameter 1.040E+01 5.300E+00 -—= BCZ
RO13 Average annual wind speed (m/sec) 4.170E+00 2.000E+00 -—= WIND
RO13 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID
RO13 Evapotranspiration coefficient 5.000E-01 5.000E-01 -—- EVAPTR
RO13 Precipitation (m/yx) 9.200E-01 1.000E+00 -—- PRECIP
RO13 Irrigation (m/yr) 0.000E+00 2.000E-01 -— RI
RO13 Irrigation mode overhead overhead - IDITCH
RO13 Runoff coefficient 8.000E-01 2.000E-01 -——- RUNOFF
RO13 Watershed area for nearby stream or pond (m**2) 1.000E+06 1.000E+06 - WAREA
RO13 Accuracy for water/soil computations 1.000E-03 1.000E-03 -—-- EPS
RO14 Density of saturated zone (g/cm**3) 1.500E+00 1.50CE+00 -—= DENSAQ
RO14 Saturated zone total porosity 4.000E-J1 | 4.00CE-01 -—- TPSZ
RO14 Saturated zone effective porosity 2.000E-)1 2.00CE-01 i EPSZ
RO14 Saturated zone field capacity 2.000E-21 2.00CE-01 -—- FCSZ
RO14 Saturated zone hydraulic conductivity (m/yr) 1.000E+02 1.000E+02 - HCSZ
RO14 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 - HGWT
RO14 Saturated zone b parameter 5.300E+00 5.300E+00 -—- BSZ
RO14 1.000E-03 1.000E-03 -— VWT

Water table drop rate (m/yx)
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO14 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 -—- DWIBWT
RO14 Model: Nondispersion {ND) or Mass-Balance (MB) ND ND - MODEL
RO14 Well pumping rate (m**3/yr) 2.500E+02 2.500E+02 --- uw
RO15 Number of unsaturated zone strata 1 1 -—- NS
RO15 Unsat. zone 1, thickness (m) 4.000E+00 4.000E+00 -—= H(1l)

RO15 Unsat. zone 1, soil density {(g/cm**3) 1.500E+00 1.500E+00 —-— DENSUZ (1)
RO15 Unsat. zone 1, total porosity 4.000E-01 4.000E-01 --- TPUZ (1)

RO15 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 -—- EPUZ (1)

RO15 Unsat. zone 1, field capacity 2.000E-01 2.000E-01 ——— FCUZ (1)

RO15 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+00 -—= BUZ (1)

RO15 Unsat. zone 1, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 -—— HCUZ (1)

RO16 Distribution coefficients for U-234

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 —— DCNUCC( 6)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 - DCNUCU( 6,1)
RO16 Saturated zone (cm**3/q) 5.000E+01 5.000E+01 -—- DCNUCS ( 6)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 6)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)
R0O16 Distribution coefficients for U-235

RO16 Contaminated zone {cm**3/g) 5.000E+01 5.000E+01 - DCNUCC( 7)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 -—- DCNUCU( 7,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 -—= DCNUCS ( 7)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 7)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)
RO16 Distribution coefficients for U-238

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -— DCNUCC( 8)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCU( 8,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 -——= DCNUCS ( 8)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 8)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8)
RO16 Distribution coefficients for daughter Ac-227

RO16 Contaminated zone (cm**3/g) 2.000E+01 2.000E+01 - DCNUCC( 1)
RO16 Unsaturated zone 1 (cm**3/g) 2.000E+01 2.000E+01 ——— DCNUCU( 1,1)
RO16 Saturated zone (cm**3/g) 2.000E+01 2.000E+01 -——— DCNUCS( 1)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.772E-03 ALEACH( 1)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 1)
RO16 Distribution coefficients for daughter Pa-231

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -— DCNUCC( 2)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 -— DCNUCU( 2,1)
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 -—— DCNUCS ( 2)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 2)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)
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Summary : DT-34-Onsite Resident

File C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD

Site-Specific Parameter Summary ({(continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name

RO16 Distribution coefficients for daughter Pb-210

RO16 Contaminated zone (cm**3/g) 1.000E+02 1.000E+02 -— DCNUCC( 3)
RO16 Unsaturated zone 1 {(cm**3/gq) 1.000E+02 1.000E+02 -— DCNUCU( 3,1)
RO16 Saturated zone (cm**3/g) 1.000E+02 1.000E+02 -—- DCNUCS ( 3)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 3.584E-04 ALEACH{ 3)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)
RO16 Distribution coefficients for daughter Ra-226

RO16 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 -— DCNUCC( 4)
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 7.000E+01 -——- DCNUCU{( 4,1)
RO16 Saturated zone {(cm**3/g) 7.000E+01 7.000E+01 -—— DCNUCS { 4)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.113E-04 ALEACH({ 4)
R0O16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 4)
RO16 Distribution coefficients for daughter Th-230

RO16 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 -— DCNUCC({ 5)
RO16 Unsaturated zone 1 (cm**3/g) 6.000E+04 6.000E+04 -— DCNUCU( 5,1)
RO16 Saturated zone {(cm**3/qg) 6.000E+04 6.000E+04 -—= DCNUCS( 5)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH{ 5)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)
RO17 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 -— INHALR

RO17 Mass loading for inhalation (g/m**3) 5.900E-06 1.000E-04 -—— MLINH

RO17 Exposure duration 3.000E+01 3.000E+01 === ED

RO17 Shielding factor, inhalation 5.000E-01 4.000E-01 -—= SHF3

RO17 Shielding factor, external gamma 7.000E-01 7.000E-01 -—- SHF1

RO17 Fraction of time spent indoors 6.550E-01 5.000E-01 -—= FIND

RO17 Fraction of time spent outdoors (on site) 7.990E-02 2.500E-01 -—= FOTD

RO17 Shape factor flag, external gamma 1.000E+00 1.000E+00 >0 shows circular AREA. FS

RO17 Radii of shape factor array (used if FS = -1):

RO17 Outer annular radius (m), ring 1: not used 5.000E+01 -—= RAD_SHAPE( 1)
RO17 Outer annular radius (m), ring 2: not used 7.071E401 -—— RAD_SHAPE( 2)
RO17 Outer annular radius (m), ring 3: not used 0.000E+00 -— RAD_SHAPE( 3)
RO17 Outer annular radius (m), ring 4: not used 0.000E+00 -—- RAD_SHAPE( 4)
RO17 Outer annular radius (m), ring 5: not used 0.000E+00 -— RAD_SHAPE( 5)
RO17 Outer annular radius (m), ring 6: not used 0.000E+00 -—= RAD_SHAPE( 6)
RO17 Outer annular radius (m), ring 7: not used 0.000E+00 --- RAD_SHAPE( 7)
RO17 Outer annular radius (m), ring 8: not used 0.000E+00 - RAD_SHAPE( 8)
RO17 Outer annular radius (m), ring 9: not used 0.000E+00 -——— RAD_SHAPE( 9)
RO17 Outer annular radius (m), ring 10: not used 0.000E+00 - RAD_SHAPE(10)
RO17 Outer annular radius (m), ring 11: not used 0.000E+00 ~--- RAD_SHAPE(11)
RO17 Outer annular radius (m), ring 12: not used 0.000E+00 - RAD_SHAPE (12)
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO17 Fractions of annular areas within AREA:

RO17 Ring 1 not used 1.000E+00 --- FRACA( 1)
RO17 Ring 2 not used 2.732E-01 -— FRACA( 2)
RO17 Ring 3 not used 0.000E+00 —-— FRACA( 3)
RO17 Ring 4 not used 0.000E+00 -—- FRACA( 4)
RO17 Ring 5 not used 0.000E+00 -— FRACA( 5)
RO17 Ring 6 not used 0.000E+00 —-_— FRACA( 6)
RO17 Ring 7 not used 0.000E+00 --- FRACA( 7)
RO17 Ring 8 not used 0.000E+00 - FRACA( 8)
RO17 Ring 9 not used 0.000E+00 -—- FRACA( 9)
RO17 Ring 10 not used 0.000E+00 -——= FRACA(10)
RO17 Ring 11 not used 0.000E+00 -— FRACA (11)
RO17 Ring 12 not used 0.000E+00 - FRACA (12)
RO18 Fruits, vegetables and grain consumption (kg/yr) 4.270E+01 1.600E+02 -— DIET (1)
RO18 Leafy vegetable consumption (kg/yr) 4.660E+00 1.400E+01 - DIET (2)
RO18 Milk consumption (L/yrx) not used 9.200E+401 -—- DIET (3)
RO18 Meat and poultry consumption (kg/yr) not used 6.300E+01 -—= DIET (4)
RO18 Fish consumption (kg/yr) not used 5.400E+00 -—= DIET (5)
RO18 Other seafood consumption (kg/yr) not used 9.000E-01 - DIET (6)
RO18 Soil ingestion rate (g/yr) 4.380E+01 3.650E+01 -—= SOIL
RO18 Drinking water intake (L/yrx) not used 5.100E+02 -—= DWI

RO18 Contamination fraction of drinking water not used 1.000E+00 --- FDW

RO18 Contamination fraction of household water not used 1.000E+00 -—- FHHW
RO18 Contamination fraction of livestock water not used 1.000E+00 - FLW

RO18 Contamination fraction of irrigation water 1.000E+00 1.000E+00 -— FIRW
RO18 Contamination fraction of aquatic food not used 5.000E-01 -—- FR9

RO18 Contamination fraction of plant food -1 -1 0.500E+00 FPLANT
RO18 Contamination fraction of meat not used -1 - FMEAT
RO18 Contamination fraction of milk not used -1 —_—— FMILK
RO19 Livestock fodder intake for meat (kg/day) not used 6.800E+01 et LFIS
RO19 Livestock fodder intake for milk (kg/day) not used 5.500E+01 -—— LFI6
RO19 Livestock water intake for meat (L/day) not used 5.000E+01 -— LWIS
RO19 Livestock water intake for milk (L/day) not used 1.600E+02 -—- LWI6
RO19 Livestock soil intake (kg/day) not used 5.000E-01 - LSI

RO19 Mass loading for foliar deposition (g/m**3) 1.000E-04 1.000E-04 -— MLFD
RO19 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 -— DM

RO19 Depth of roots (m) 9.000E-01 9.000E-01 -— DROOT
RO19 Drinking water fraction from ground water not used 1.000E+00 -—= FGWDW
RO19 Household water fraction from ground water not used 1.000E+00 --- FGWHH
RO19 Livestock water fraction from ground water not used 1.000E+00 -—= FGWLW
R0O19 Irrigation fraction from ground water 1.000E+00 1.000E+00 -—= FGWIR
R19B Wet weight crop yield for Non-Leafy (kg/m**2) 7.000E-01 7.000E-01 -—= YV (1)
R19B Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 1.500E+00 -——= YV(2)
R19B Wet weight crop yield for Fodder (kg/m**2) not used 1.100E+00 —-— YV (3)
R19B Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 --= TE (1)
R19B Growing Season for Leafy (years) 2.500E-01 2.500E-01 -—- TE(2)
R19B Growing Season for Fodder (years) not used 8.000E-02 -—- TE(3)
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD

Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
R19B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 -—= TIV(1l)
R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 -— TIV(2)
R19B Translocation Factor for Fodder not used 1.000E+00 -—- TIV(3)
R19B 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)
R19B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 — RDRY (3)
R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 -— RWET (1)
R19B Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 - RWET (2)
R19B Wet Foliar Interception Fraction for Fodder not used 2.500E-01 —-— RWET (3)
R19B Weathering Removal Constant for Vegetation 2.000E+01 2.000E+01 -—= WLAM
Cl4 C-12 concentration in water (g/cm**3) not used 2.000E-05 - C12WTR
Cl4 C-12 concentration in contaminated soil (g/qg) not used 3.000E-02 -=- Ccl2Cz
Cl4 Fraction of vegetation carbon from soil not usec 2.000E-02 -—= CSOIL
Cl4 Fraction of vegetation carbon from air not usec 9.800E-01 -— CAIR
Ccl4 C-14 evasion layer thickness in soil (m) not usec 3.000E-01 -— DMC
Ccl4 C-14 evasion flux rate from soil (1/sec) not usec 7.000E-07 -— EVSN
Cl4 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 -—- REVSN
Ccl4 Fraction of grain in beef cattle feed not used 8.000E-01 -— AVFG4
Cl4 Fraction of grain in milk cow feed not used 2.000E-01 -—= AVFGS5
STOR Storage times of contaminated foodstuffs (days):

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)
STOR Milk 1.000E+00 1.000E+00 -—— STOR_T (3)
STOR Meat and poultry 2.000E+01 2.000E+01 --- STOR_T(4)
STOR Fish 7.000E+00 7.000E+00 -—— STOR_T(5)
STOR Crustacea and mollusks 7.000E+00 7.000E+00 --- STOR_T(6)
STOR Well water 1.000E+00 1.000E+00 -—— STOR_T(7)
STOR Surface water 1.000E+00 1.000E+00 -—= STOR_T(8)
STOR Livestock fodder 4.500E+01 | 4.500E+01 -—- STOR_T (9)
RO21 Thickness of building foundation (m) not used 1.500E-01 -— FLOOR1
RO21 Bulk density of building foundation (g/cm**3) not used 2.400E+00 -—= DENSFL
RO21 Total porosity of the cover material not used 4.000E-01 -—— TPCV
RO21 Total porosity of the building foundation not used 1.000E-01 -—= TPFL
RO21 Volumetric water content of the cover material not used 5.000E-02 -—- PH20CV
RO21 Volumetric water content of the foundation not used 3.000E-02 —-——— PH20FL
RO21 Diffusion coefficient for radon gas (m/sec):

RO21 in cover material not used 2.000E-06 == DIFCV
RO21 in foundation material not used 3.000E-07 -—= DIFFL
RO21 in contaminated zone soil not used 2.000E-06 -—- DIFCZ
RO21 Radon vertical dimension of mixing (m) not used 2.000E+00 -— HMIX
RO21 Average building air exchange rate (1/hr) not used 5.000E-01 -—= REXG
R021 Height of the building (room) (m) not used 2.500E+00 --- HRM

RO21 Building interior area factor not used 0.000E+00 - FAI

R021 Building depth below ground surface (m) not used -1.000E+00 -—— DMFL
RO21 Emanating power of Rn-222 gas not used 2.500E-01 -—- EMANA (1)
RO21 Emanating power of Rn-220 gas not used 1.500E-01 -— EMANA (2)
TITL 32 ——— -—— NPTS

Nuﬁer of graphical time points
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34—ONSITE RESIDENT 2011.RAD

Site-Specific Parameter Summary {continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
TITL Maximum number of integration points for dose 17 -——- -— LYMAX
TITL Maximum number of integration points for risk 257 -—= -— KYMAX

Summary of Pathway Selections

Pathway User Selection
1 -- external gamma active
2 -- inhalation {(w/o radon) active
3 -- plant ingestion active
4 -- meat ingestion suppressed
5 -- milk ingestion sappressed
6 -- aquatic foods suppressed
7 -- drinking water suppressed
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : DT-34-Onsite Resident

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 9846.00 square meters U-234 2.700E-01
Thickness: 2.00 meters U-235 2.000E-02
Cover Depth: 0.00 meters U-238 2.700E-01
0

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+0l1 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 1.0COE+03

TDOSE(t): 4.283E-02 4.280E-02 4.274E-02 4.254E-02 4.197E-02 4.010E-02 3.544E-02 2.479E-02

M(t): 1.713E-03 1.712E-03 1.710E-03 1.701E-03 1.679E-03 1.604E-03 1.418E-03 9.917E-04
OMaximum TDOSE(t): 4.283E-02 mrem/yr at t = 0.000E+00 years
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 5.627E-05 0.0013 6.064E-05 0.0014 0.000E+00 0.0000 4.523E-03 0.1056 0.000E+00 0.0000 0.000E+00 0.0000 2.459E-03 0.0574
U-235 7.763E-03 0.1813 4.186E-06 0.0001 O0.0O00E+00 0.0000 3.170E-04 0.0074 0.000E+00 0.0000 0.000E+00 0.0000 1.721E-04 0.0040
U-238 2.079E-02 0.4854 5.422E-05 0.0013 0.000E+00 0.0000 4.295E-03 0.1003 O0.000E+00 0.0000 0.000E+00 0.0000 2.334E-03 0.0545
Total 2.861E-02 0.6680 1.191E-04 0.0028 0.000E+00 0.0000 9.135E-03 0.2133 0.000E+00 0.0000 0.000E+00 0.0000 4.965E-03 0.1159
0

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

0 Water Dependent Pathways
0 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/yxr fract.
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 O.COOE+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 7.099E-03 0.1658
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 O0.COOE+00 0.0000 O0.000E+00 0.0000 O.O00OE+00 0.0000 O0.000E+00 0.0000 8.256E-03 0.1928
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.COOE+00 0.0000 O.00OE+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 2.747E-02 0.6415
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.COOE+00 0.0000 O0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.283E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.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-00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 5.624E-05 0.0013 6.060E-05 0.0014 0.000E+00 0.0000 4.520E-03 0.1056 0.000E+00 0.0000 0.000E+00 0.0000 2.457E-03 0.0574
U-235 7.758E-03 0.1813 4.184E-06 0.0001 0.000E+00 0.0000 3.179E-04 0.0074 0.000E+00 0.0000 0.000E+00 0.0000 1.722E-04 0.0040
U-238 2.077E-02 0.4854 5.419E-05 0.0013 0.000E+00 0.0000 4.292E-03 0.1003 0.000E+00 0.0000 0.000E+00 0.0000 2.333E-03 0.0545
Total 2.859E-02 0.6680 1.190E-04 0.0028 0.000E+00 0.0000 9.129E-03 0.2133 0.000E+00 0.0000 0.000E+00 0.0000 4.962E-03 0.1159
0

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-00 years

0 Water Dependent Pathways
0 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.
U-234 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 7.094E-03 0.1657
U-235 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 8.252E-03 0.1928
U-238 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 2.745E-02 0.6414
Total 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 4.280E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT—34—ONSITE RESIDENT 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 5.619E-05 0.0013 6.051E-05 0.0014 0.0C0E+00 0.0000 4.513E-03 0.1056 0.000E+00 0.0000 0.000E+00 0.0000 2.454E-03 0.0574
U-235 7.747E-03 0.1813 4.181E-06 0.0001 0.000E+00 0.0000 3.196E-04 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 1.722E-04 0.0040
U-238 2.074E-02 0.4854 5.411E-05 0.0013 0.000E+00 0.0000 4.286E-03 0.1003 0.000E+00 0.0000 0.000E+00 0.0000 2.329E-03 0.0545
Total 2.855E~-02 0.6679 1.188E-04 0.0028 0.0C0E+00 0.0000 9.119E-03 0.2134 0.000E+00 0.0000 0.000E+00 0.0000 4.955E-03 0.1159
0

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

0 Water Dependent Pathways

0 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. mren/yr fract.
U-234 0.000E+00 0.0000 O.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.0CCE+00 0.0000 0.000E+00 0.0000 7.084E-03 0.1657
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.243E-03 0.1929
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.741E-02 0.6414
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.274E-02 1.0000

0*Sum of all water

independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File : C:\RESRAD__FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.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+01 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 5.621E-05 0.0013 6.022E~-05 0.0014 .0.000E+00 0.0000 4.431E-03 0.1056 0.000E+00 0.0000 0.000E+00 0.0000 2.442E-03 0.0574
U-235 7.709E-03 0.1812 4.173E-06 0.0001 0.000E+00 0.0000 3.259E-04 0.0077 O0.000E+00 0.0000 0.000E+00 0.0000 1.726E-04 0.0041
U-238 2.064E-02 0.4852 5.384E-05 0.0013 O0.000E+00 0.0000 4.264E-03 0.1002 0.000E+00 0.0000 O0.000E+00 0.0000 2.318E-03 0.0545

Total 2.841E-02 0.6678 1.182E-04 0.0028 O0.000E+00 0.0000 9.031E-03 0.2135 0.000E+00 0.0000 0.000E+00 0.0000 4.932E-03 0.1159

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+01 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mram/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 0.000E+00 0.0000 O0.00OE+00 0.0000 0.00CE+00 0.0000 0.0J0E+00 0.0000 O0.000E+00 0.0000 O0.00OCE+00 0.0000 7.049E-03 0.1657
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 0.000CE+00 0.0000 0.0J0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 8.212E-03 0.1930
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.0J00E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.728E-02 0.6412

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0J0E+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 4.254E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.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-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 5.784E-05 0.0014 5.939E-05 0.0014 0.000E+00 0.0000 4.429E-03 0.1055 0.000E+00 0.0000 0.000E+00 0.0000 2.408E-03 0.0574
U-235 7.604E-03 0.1812 4.176E-06 0.0001 0.000E+00 0.0000 3.455E-04 0.0082 0.000E+00 0.0000 0.000E+00 0.0000 1.749E-04 0.0042
U-238 2.035E-02 0.4848 5.308E-05 0.0013 0.000E+00 0.0000 4.204E-03 0.1002 0.000E+00 0.0000 0.000E+00 0.0000 2.285E-03 0.0544
Total 2.801E-02 0.6673 1.166E-04 0.0028 0.000E+00 0.0000 8.978E-03 0.2139 0.000E+00 0.0000 0.000E+00 0.0000 4.868E-03 0.1160
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 Pathways
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.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00 O0.000E+00 0.0000 0.000E+00 0.0000 6.953E-03 0.1657
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0C0O0 0.000E+00 0.0000 0.000E+00 0.0000 8.129E-03 0.1937
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 0.000E+00 0.0000 2.689E-02 0.6407
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C0O0 0.000E+00 0.0000 0.000E+00 0.0000 4.197E-02 1.0000

independent and dependent

pathways.
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Summary : DT-34-Onsite Resident .
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 8.100E-05 0.0020 5.657E-05 0.0014 0.000E+00 0.0000 4.224E-03 0.1053 0.000E+00 0.0000 0.000E+00 0.0000 2.293E-03 0.0572
U-235 7.259E-03 0.1810 4.293E-06 0.0001 0.000E+00 0.0000 4.178E-04 0.0104 0.000E+00 0.0000 0.000E+00 0.0000 1.866E-04 0.0047
U-238 1.935E-02 0.4826 5.050E-05 0.0013 0.000E+00 0.0000 4.000E-03 0.0997 0.000E+00 0.0000 0.000E+00 0.0000 2.174E-03 0.0542

Total 2.670E-02 0.6657 1.114E-04 0.0028 0.000E+00 0.0000 8.642E-03 0.2155 0.000E+00 0.0000 0.000E+00 0.0000 4.654E-03 0.1161

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

0 Water Dependent Pathways
0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.655E-03 0.1660
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 7.868E-03 0.1962
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.558E-02 0.6378

Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.COOE+00 0.0000 (.000E+00 0.0000 0.000E+00 0.0000 4.010E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-ONSITE RESIDENT 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 2.740E-04 0.0077 4.926E-05 0.0014 0.000E+00 0.0000 3.763E-03 0.1062 0.000E+00 0.0000 O0.000E+00 0.0000 2.003E-03 0.0565
U-235 6.366E-03 0.1796 4.619E-06 0.0001 0.000E+00 0.0000 5.904E-04 0.0167 0.000E+00 0.0000 0.000E+00 0.0000 2.161E-04 0.0061
U-238 1.678E-02 0.4734 4.380E-05 0.0012 0.000E+00 0.0000 3.469E-03 0.0979 0.000E+00 0.0000 0.000E+00 0.0000 1.886E-03 0.0532
Total 2.342E-02 0.6607 9.768E-05 0.0028 0.000E+00 0.0000 7.822E-03 0.2207 0.000E+00 0.0000 0.000E+00 0.0000 4.105E-03 0.1158
0

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

0 Water Dependent Pathways
0 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.
U-234 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 0.000E+00 0.0000 6.089E-03 0.1718
U-235 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 7.177E-03 0.2025
U-238 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 2.2i8E-02 0.6257
Total 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 O0.000E+00 0.0000 3.544E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-ONSITE RESIDENT 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 1.773E-03 0.0715 3.056E-05 0.0012 0.000E+00 0.0000 3.117E-03 0.1257 0.000E+00 0.0000 0.000E+00 0.0000 1.311E-03 0.0529

U-235 .016E-03 0.1620 4.696E-06 0.0002 0.000E+00 0.0000 8.385E-04 0.0338 0.000E+00 0.0000 O0.000E+00 0.0000 2.457E-04 0.0099
U-238 1.017E-02 0.4104 2.662E-05 0.0011 0.000E+00 0.0000 2.109E-03 0.0851 0.000E+00 0.0000 0.000E+00 0.0000 1.146E-03 0.0462

o

Total 1.596E-02 0.6439 6.188E-05 0.0025 0.000E+00 0.0000 6.064E-03 0.2446 0.000E+00 0.0000 0.000E+00 0.0000 2.703E-03 0.1090

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

0 Water Deper.dent Pathways

0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.232E-03 0.2514
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.105E-03 0.2059
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.346E-02 0.5427

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.479E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/ (pCi/q)

(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
U-234 U-234 1.000E+00 2.629E-02 2.627E-02 2.623E-02 2.610E-02 2.573E-02 2.447E~02 2.120E-02 1.283E-02
U-234 Th-230 1.000E+00 1.483E-07 4.353E-07 1.007E-06 3.001E-06 8.642E-06 2.775E-05 7.728E-05 2.033E-04
U-234 Ra-226+D 1.000E+00 4.442E-09 3.133E-08 1.664E-07 1.486E-06 1.240E-05 1.295E-04 1.038E-03 7.935E-03
U-234 Pb-210+D 1.000E+00 1.302E-11 1.705E-10 1.814E-09 4.339E-08 8.971E-07 2.046E-05 2.386E~04 2.114E-03
U-234 ZDSR(]J) 2.629E-02 2.627E-02 2.624E-02 2.611E-02 2.575E-02 2.465E-02 2.255E-02 2.308E-02

0U~-235+D U-2354D 1.000E+00 4.128E-01 4.125E-01 4.119E-01 4.099E-01 4.040E-01 3.843E-01 3.331E-01 2.020E-01
U-235+D Pa-231 1.000E+00 3.002E-05 9.215E-05 2.166E-04 6.492E-04 1.861E-03 5.832E~03 1.509E-02 3.023E-02
U-235+D Ac-227+D 1.000E+00 2.942E-07 1.933E-06 9.740E-06 7.943E-05 5.403E-04 3.247E-03 1.065E-02 2.302E-02
U-235+D ZDSR(J) 4.128E-01 4.125E-01 4.121E-01 4.106E-01 4.064E-01 3.934E-01 3.589E-01 2.552E-01
0U-238 U-238 5.400E-05 1.272E-06 1.271E-06 1.269E~06 1.263E-06 1.245E-06 1.184E-06 1.027E-06 6.224E-07
0U-238+D U-2384D 9.999g-01 1.017E-01 1.017E-01 1.015E-01 1.010E-01 9.959E-02 9.473E-02 B8.211E-02 4.979E-02
U-238+D U-234 9.999E-01 3.726E-08 1.117E-07 2.603E-07 7.770E-07 2.225E-06 6.973E-06 1.807E-05 3.644E-05
U-238+D Th-230 9.999E-01 1.434E-13 9.717E-13 5.056E-12 4.473E-11 3.725E-10 3.907E-09 3.176E-08 2.548E-07
U-238+D Ra-226+D 9.999E-01 3.130E-15 4.748E-14 5.567E-13 1.475E-11 3.570E-10 1.225E-08 2.910E-07 7.157E-06
U-238+D Pb-210+D 9.999E-01 7.749E-18 2.077E-16 4.714E-15 3.314E-13 2.028E-11 1.626E-09 6.128E~08 1.852E-06
U-238+D ZDSR(]j) 1.017E-01 1.017E-01 1.015E~01 1.010E-01 9.959E-02 9.474E-02 8.213E-02 4.983E-02

The DSR includes contributions from associated {half-life < 180 days) daughters.

0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
ONuclide
(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
U-234 9.509E+02 9.515E+02 9.529E+02 9.576E+02 9.707E+02 1.014E+03 1.108E+03 1.083E+03
U-235 6.056E+01 6.059E+01 6.066E+01 6.089E+01 6.151E+01 6.355E+01 6.966E+01 9.795E+01
U-238 2.457E+02 2.459E+02 2.462E+02 2.475E+02 2.510E+02 2.639E+02 3.044E+02 5.017E+02
0
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 radioruclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(1) (pCi/q) (years) (pCi/qg) (pCi/q)
U-234 2.700E-01 0.000E+00 2.629E-02 9.509E+02 2.629E-02 9.509E+02
U-235 2.000E-02 0.000E+00 4.128E-01 6.056E+01 4.128E-01 6.056E+01

U-238 2.700E-01 0.000E+00 1.017E-01 2.457E+02 1.017E-01 2.457E+02
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Summary : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide 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+0l1 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 7.099E-03 7.094E-03 7.083E-03 7.048E-03 6.947E-03 6.607E-03 5.724E-03 3.464E-03
U-234 U-238 9.999E-01 1.006E-08 3.016E-08 7.028E-08 2.098E-07 6.007E-07 1.883E-06 4.878E-06 9.838E-06
U-234 ZDOSE (J) 7.099E-03 7.094E-03 7.083E-03 7.048E-03 6.948E-03 6.609E-03 5.729E-03 3.474E-03
0Th-230 U-234 1.000E+00 4.005E-08 1.175E-07 2.718E~-07 8.102E-07 2.333E-06 7.493E-06 2.086E-05 5.489E-05
Th-230 U-238 9.999E-01 3.873E-14 2.624E-13 1.365E-12 1.208E-11 1.006E-10 1.055E-09 8.575E-09 6.878E-08
Th-230 ZDOSE(j) 4.005E-08 1.175E-07 2.718E-07 8.102E-07 2.333E-06 7.494E-06 2.087E-05 5.495E-05
ORa-226 U-234 1.000E+00 1.199E-09 8.471E-09 4.492E-08 4.012E-07 3.348E-06 3.498E-05 2.802E-04 2.142E-03
Ra-226 U-238 9.999E-01 8.451E-16 1.282E-14 1.503E-13 3.983E-12 9.638E-11 3.308E-09 7.857E-08 1.932E-06
Ra-226 EDOSE(j) 1.199E-09 8.471E-09 4.492E-08 4.012E-07 3.348E-06 3.498E-05 2.803E-04 2.144E-03
0Pb-210 U-234 1.000E+00 3.516E-12 4.605E-11 4.897E-10 1.172E-08 2.422E-07 5.524E-06 6.441E-05 5.707E-04
Pb-210 U-238 9.999E-01 2.092E-18 5.608E-17 1.273E-15 8.947E-14 5.476E-12 4.390E-10 1.655E-08 5.001E-07
Pb-210 EDOSE(J) 3.516E-12 4.605E-11 4.897E-10 1.172E-08 2.422E-07 5.525E-06 6.443E-05 5.712E-04
0U-235 U-235 1.000E+00 8.256E-03 8.250E-03 8.238E-03 8.197E~03 8.081E-03 7.686E-03 6.663E-03 4.040E-03
0Pa-231 U-235 1.000E+00 6.003E-07 1.843E-06 4.331E-06 1.298E-05 3.722E-05 1.166E-04 3.017E-04 6.047E-04
0Ac-227 U-235 1.000E+00 5.883E-09 3.867E-08 1.948E-07 1.589E-06 1.081E-05 6.493E-05 2.130E-04 4.603E-04
0U-238 U-238 5.400E-05 3.434E-07 3.432E-07 3.427E-07 3.410E-07 3.362E-07 3.198E-07 2.772E~07 1.681E-07
U-238 U-238 9.999E-01 2.747E-02 2.745E-02 2.741E-02 2.728E-02 2.689E-02 2.558E-02 2.217E-02 1.344E-02
U-238 ZDOSE(J) 2.747E-02 2.745E-02 2.741E-02 2.728E-02 2.689E-02 2.558E-02 2.217E-02 1.344E-02
THF (i) is the thread fraction of the parent nuclide.
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Summary : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide 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
U-234 U-234 1.000E+00 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.513E-01 2.177E-01 1.317E-01
U-234 U-238 9.999E~-01 0.000E+00 7.648E-07 2.291E-06 7.599E-06 2.247E~05 7.125E-05 1.852E-04 3.740E-04
U-234 Z5(j): 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

0Th-230 U-234 1.000E+00 0.000E+00 2.430E-06 7.284E-06 2.422E-05 7.213E-05 2.344E-04 6.550E-04 1.725E-03
Th-230 U-238 9.999E-01 0.000E+00 3.443E-12 3.096E-11 3.429E-10 3.056E-09 3.284E-08 2.688E-07 2.161E-06
Th-230 =S(j): 0.000E+00 2.430E-06 7.284E-06 2.422E-05 7.213E-05 2.345E-04 6.553E-04 1.727E-03
ORa-226 U-234 1.000E+00 0.000E+00 5.262E-10 4.730E-09 5.235E-08 4.660E-07 4.980E-06 4.016E-05 3.078E-04
Ra-226 U-238 9.999E-01 0.000E+00 4.972E-16 1.341E-14 4.945E-13 1.319E-11 4.687E-10 1.124E-08 2.775E-07
Ra=-226 =S(j): 0.000E+00 5.262E-10 4.730E-09 5.236E-08 4.660E~-07 4.981E-06 4.017E-05 3.080E-04
0Pb-210 U-234 1.000E+00 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.769E-06 3.263E-05 2.900E-04
Pb-210 U-238 9.999E-01 0.000E+00 3.840E-18 3.069E-16 3.617E-14 2.584E-12 2.187E~10 8.364E-09 2.539E-07
Pb-210 ES(j): 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.770E-06 3.263E-05 2.902E-04
0U-235 U-235 1.000E+00 2.000E-02 1.999E-02 1.996E-02 1.986E-02 1.958E-02 1.862E-02 1.614E-02 9.787E-03
O0Pa-231 U-235 1.000E+00 0.000E+00 4.229E-07 1.267E-06 4.201E-06 1.242E-05 3.936E-05 1.021E-04 2.049E-04
OAc-227 U-235 1.000E+00 0.000E+00 6.658E-09 5.855E-08 6.011E-07 4.381E-06 2.695E-05 8.885E-05 1.923E-04
0u-238 U-238 5.400E-05 1.458E-05 1.457E-05 1.455E-05 1.448E-05 1.427E-05 1.357E-05 1.177E-05 7.135E-06
U-238 U-238 9.999E-01 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01
U-238 Z5(j): 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

THF (i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 3.18 seconds
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Cancer Risk Slope Factors Summary Table
Risk Library: HEAST 2001 Morbidity

0 Current Base Parameter
Menu Parameter Value Case* Name
Sf-1 Ground external radiation slope factors, 1/yr per (pCi/g):
sf-1 Ac-227+D 1.47E-06 3.48E-10 SLPF( 1,1)
sf-1 Pa-231 1.39E-07 1.39E-07 SLPF( 2,1)
Sf-1 Pb-210+D 4.21E-09 1.41E-09 SLPF( 3,1)
Sf-1 Ra-226+D 8.49E-06 2.29E-08 SLPF( 4,1)
Sf-1 Th-230 8.19E-10 8.19E-10 SLPF( 5,1)
Sf-1 U-234 2.52E-10 2.52E-10 SLPF( 6,1)
Sf-1 U-235+D 5.43E-07 5.18E-07 SLPF( 7,1)
Sf-1 U-238 4.99E-11 4.99E-11 SLPF( 8,1)
Sf-1 U-238+D 1.14E-07 4.99E-11 SLPF( 9,1)
Sf-2 Inhalation, slope factors, 1/(pCi):
Sf-2 Ac-227+D 2.09E-07 1.49E-07 SLPF( 1,2)
sf-2 Pa-231 4.55E-08 4.55E-08 SLPF( 2,2)
sf-2 Pb-210+D 1.39E-08 2.77E-09 SLPF( 3,2)
Sf-2 Ra-226+D 1.16E-08 1.15E-08 SLPF( 4,2)
Sf-2 Th-230 2.85E-08 2.85E-08 SLPF( 5,2)
Sf-2 U-234 1.14E-08 1.14E-08 SLPF( 6,2)
Sf-2 U-235+D 1.01E-08 1.01E-08 SLPF{ 7,2)
Sf-2 U-238 9.32E-09 9.32E-09 SLPF( 8,2)
Sf-2 U-238+D 9.35E-09 9.32E-09 SLPF( 9,2)
Sf-3 Food ingestion, slope factors, 1/(pCi):
Sf-3 Ac-227+D 6.53E-10 2.45E-10 SLPF( 1,3)
Sf-3 Pa-231 2.26E-10 2.26E-10 SLPF( 2,3)
Sf-3 Pb-210+D 3.44E-09 1.18E-09 SLPF{ 3,3)
Sf-3 Ra-226+D 5.15E-10 5.14E-10 SLPF{ 4,3)
Sf-3 Th-230 1.19E-10 1.19E-10 SLPF( 5,3)
Sf-3 U-234 9.55E-11 9.55E-11 SLPF( 6,3)
Sf-3 U-235+D 9.76E-11 9.44E-11 SLPF( 7,3)
Sf-3 U-238 8.66E-11 8.66E-11 SLPF({ 8,3)
Sf-3 U-238+4D 1.21E-10 8.66E-11 SLPF({ 9,3)
Sf-3 Water ingestion, slope factors, 1/(pCi):
Sf-3 Ac-227+D 4.86E-10 2.01E-10 SLPF( 1,4)
Sf-3 Pa-231 1.73E-10 1.73E-10 SLPF{ 2,4)
Sf£-3 Pb-210+D 1.27E-09 8.81E-10 SLPF({ 3,4)
Sf£-3 Ra-226+D 3.86E-10 3.85E-10 SLPF( 4,4)
Sf-3 Th-230 9.10E-11 9.10E-11 SLPF( 5,4)
Sf-3 U-234 7.07E-11 7.07E-11 SLPF( 6,4)
Sf-3 U-235+D 7.18E-11 6.96E-11 SLPF( 7,4)
Sf-3 U-238 6.40E-11 6.40E-11 SLPF( 8,4)
Sf-3 U-238+D 8.71E-11 6.40E-11 SLPF( 9,4)
Sf-3 Soil ingestion, slope factors, 1/(pCi):
Sf-3 Ac-227+4D 1.16E-09 3.81E-10 SLPF( 1,5)
Sf-3 Pa-231 3.74E-10 3.74E-10 SLPF({ 2,5)
Sf-3 Pb-210+D 2.66E-09 1.84E-09 SLPF({ 3,5)
Sf-3 Ra-226+D 7.30E-10 7.29E-10 SLPF( 4,5)
Sf-3 Th-230 2.02E-10 2.02E-10 SLPF( 5,5)
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Intrisk DT-34-Onsite Resident
File C:\RESRAD_E‘AMILY\RESRAD\G.5\USERE‘ILES\DT—34—ONSITE RESIDENT 2011.RAD

Cancer Risk Slope Factors Summary Table (continued)

Risk Library: HEAST 2001 Morbidity
0 Current Base Parameter
Menu Parameter Value Case* Name

Sf-3 U-234 1.58E-10 1.58E-10 SLPF( 6,5)
Sf-3 U-235+D 1.63E-10 1.57E-10 SLPF( 7,5)
Sf-3 U-238 1.43E-10 1.43E-10 SLPF( 8,5)
SE-3 U-238+D 2.10E-10 1.43E-10 SLPF( 9,5)
Sf-Rn Radon Inhalation slope factors, 1/(pCi):
Sf-Rn Rn-222 1.80E-12 1.80E-12 SLPFRN(1,1)
Sf-Rn Po-218 3.70E-12 3.70E-12 SLPFRN(1, 2)
Sf-Rn Pb-214 6.20E-12 6.20E-12 SLPFRN(1, 3)
Sf-Rn Bi-214 1.50E-11 1.50E-11 SLPFRN(1,4)
Sf-Rn Radon K factors, (mrem/WLM):
Sf-Rn Rn-222 Indoor 7.60E+02, 7.60E+02 KFACTR (L1, 1)
Sf-Rn Rn-222 Outdoor 5.70E+02 5.70E+02 KFACTR(1, 2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : DT-34-Onsite Resident
File C: \RESRAD_E‘AMILY\RESRAD\G .5\USERFILES\DT-34~0ONSITE RESIDENT 2011.RAD

Risk Slope and Environmental Transport Factors for the Ground Pathway
ONuclide Slope(i)* ETFG(i,t) At Time in Years (dimensionless)

(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
Ac-227 3.480E~10 5.149E-01 5.149E-01 5.149E-01 5.149E-01 5.149E-01 5.149E-01 5.149E-01 5.149E-01
At-218 3.570E-09 5.222E-01 5.222E-01 5.222E-01 5.222E-01 5.222E-01 5.222E-01 5.222E-01 5.222E-01
Bi-210 2.760E-09 5.086E-01 5.086E-01 5.08%E-01 5.086E-01 5.086E-01 5.086E-01 5.086E-01 5.086E-01
Bi-211 1.880E-07 5.088E-01 5.088E-01 5.083E-01 5.088E-01 ©5.088E-01 §5.088E-01 5.088E-01 5.088E-01
Bi-214 7.480E-06 5.059E-01 5.059E-01 5.053E-01 5.059E-01 ©5.059E-01 §5.05%E-01 5.059E-01 5.059E-01
Fr-223 1.400E-07 5.114E-01 5.114E-01 5.114E-01 5.114E-01 5.114E-01 5.114E-01 5.114E-01 5.114E-01
Pa-231 1.390E-07 5.089E-01 5.089%9E-01 5.08%E-01 5.08%E-01 5.089E-01 5.08%E-01 5.089E-01 5.089E-01
Pa-234 8.710E-06 5.059E-01 5.059E-01 5.059E-01 5.05%E-01 5.059E-01 5.059E-01 5.059E-01 5.059E-01
Pa-234m 6.870E-08 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01
Pb-210 1.410E-09 5.281E-01 5.281E-01 5.281E-01 5.281E-01 5.281E-01 5.281E-01 5.281E-01 5.281E-01
Pb-211 2.290E-07 5.058E-01 5.058E-01 5.058E-01 5.058E-01 5.058E-01 5.058E-01 5.058E-01 5.058E-01
Pb-214 9.820E-07 5.089E-01 5.089%9E-01 5.089E-01 &5.089E-01 5.089E-01 5.08%E-01 5.089E-01 5.089E-01
Po-210 3.950E-11 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01
Po-211 3.580E-08 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01
Po-214 3.860E-10 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01 5.037E-01
Po-215 7.480E-10 5.064E-01 5.064E-01 5.064E-01 5.064E-01 5.064E-01 5.064E-01 5.064E-01 5.064E-01
Po-218 4.260E~-11 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01 5.054E-01
Ra-223 4.340E-07 5.111E-01 5.111E-01 5.11.E-01 5.111E-01 §5.111E-01 S5.111E-01 5.111E-01 5.111E-01
Ra-226 2.290E-08 5.126E-01 5.126E-01 5.126E-01 5.126E-01 5.126E-01 5.126E-01 5.126E-01 5.126E-01
Rn-219 2.250E-07 5.092E-01 5.092E-01 5.092E-01 5.092E-01 5.092E-01 5.092E-01 5.092E-01 5.092E-01
Rn-222 1.740E-09 5.043E-01 5.043E-01 5.043E-01 5.043E-01 5.043E-01 5.043E-01 5.043E-01 5.043E-01
Th-227 3.780E-07 5.1188-01 5.118E-01 5.118E-01 5.118E-01 5.118E-01 §5.118E-01 5.118E-01 5.118E-01
Th-230 8.190E-10 5.160E-01 5.160E-01 5.160E-01 5.160E-01 5.160E-01 5.160E-01 5.160E-01 5.160E-01
Th-231 2.450E-08 5.166E-01 5.166E-01 5.166E-01 5.166E-01 5.166E-01 5.166E-01 5.166E-01 5.166E-01
Th-234 1.630E~-08 5.172E-01 5.172E-01 5.17zE-01 5.172E-01 5.172E-01 5.172E-01 §5.172E-01 5.172E-01
TI-207 1.520E-08 5.060E-01 5.060E-01 5.060E-01 5.060E-01 5.060E-01 5.060E-01 5.060E-01 5.060E-01
T1-210 0.000E+00 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01
U-234 2.520E-10 5.190E-01 5.19%0E-01 5.1%CE-01 5.190E-01 5.190E-01 5.190E-01 5.190E-01 5.190E-01
U-235 5.180E-07 5.124E-01 5.124E-01 5.124E-01 5.124E-01 5.124E-01 5.124E-01 5.124E-01 5.124E-01
U-238 4.990E-11 5.336E-01 5.336E-01 5.33¢E-01 5.336E-01 5.336E-01 5.336E-01 5.336E-01 5.336E-01
* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : DT-34-Onsite Resident
File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34—ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individuel Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 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 0.000E+00 0.000E+00
Pa-231 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00
Pb-210 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 0.000E+00 0.000E+00
Ra-226 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 0.000E+00 0.000E+00
Th-230 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 0.000E+00 0.000E+00
U-234 4.596E-04 1.599E+01 0.000E+00 0.000E+00 8.691E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.468E+01
U-235 3.404E-05 1.184E+00 0.000E+00 0.000E+00 6.438E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.828E+00
U-238 4.596E-04 1.599E+01 0.000E+00 0.000E+00 8.691E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.468E+01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i, t) for Inhalaticn of
Radon and its Decay Products as pCi/yr at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E-00 O0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E-00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+CO0 0.000E-00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Eadionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+D0 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 3.547E-11 0.0000 1.684E-14 0.0000 1.858E-12 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 1.773E-12 0.0000
Pa-231 1.328E-11 0.0000 1.454E-14 0.0000 1.003E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.259E-12 0.0000
Pb-210 1.985E-15 0.0000 2.164E-17 0.0000 7.588E-13 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.843E-14 0.0000
Ra-226 2.011E-11 0.0000 9.211E-17 0.0000 2.274E-12 0.0000 0.000E+00 0.2000 0.000E+00 0.0000 1.100E-13 0.0000
Th-230 4.589E-13 0.0000 5.267E-14 0.0000 3.072E-12 0.0000 0.0COE+00 0.)000 0.000E+00 0.0000 7.060E-12 0.0000
U-234 1.048E-09 0.0013 1.555E-10 0.0002 4.532E-08 0.0544 0.000E+00 0.2000 O0.000E+00 0.0000 4.076E-08 0.0490
U-235 1.651E-07 0.1983 1.021E-11 0.0000 3.432E-09 0.0041 0.000E+00 0.3000 0.000E+00 0.0000 3.121E-09 0.0037
U-238 4.619E-07 0.5549 1.275E-10 0.0002 5.724E-08 0.0688 0.000E+00 0.23000 0.000E+00 0.0000 5.418E-08 0.0651
Total 6.281E~07 0.7545 2.933E-10 0.0004 1.060E-07 0.1273 0.000E+00 0.2000 0.000E+00 0.0000 9.806E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 3.912E-11 0.0000
Pa-231 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 2.558E-11 0.0000
Pb-210 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 8.393E-13 0.0000
Ra-226 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 2.249E-11 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.064E-11 0.0000
U-234 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 8.728E-08 0.1048
U-235 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.716E-07 0.2062
U-238 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 5.735E-07 0.6889
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.325E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSO9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 B--214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 J.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 ©.000E+00 0.000E+00
Water-dep. 0.000E+00 J.000E+00 0.000E+0C 0.00CE+C0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 C.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.069E-09 0.0013 1.555E-10 0.0002 0.000E+00 0.0000 4.532E-08 0.0544 0.000E+00 0.0000 0.000E+00 0.0000 4.076E-08 0.0490
U-235 1.651E-07 0.1983 1.024E-11 0.0000 0.000E+00 0.0000 3.444E-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 3.125E-09 0.0038
U-238 4.619E-07 0.5549 1.276E-10 0.0002 O0.000E+00 0.0000 5.724E-08 0.0688 0.0CCE+00 0.0000 0.000E+00 0.0000 5.418E-08 0.0651
Total 6.281E-07 0.7545 2.933E-10 0.0004 0.000E+00 0.0000 1.060E-07 0.1273 0.000E+00 0.000C 0.0COE+00 0.0000 9.806E-08 0.1178



1RESRAD, Version 6.5

T Limit =

180 days

03/16/2011

10:17

Page

7

Intrisk : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risx fract. risk fract. risk fract.
U-234 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 8.731E-08 0.1049
U-235 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 1.717E-07 0.2062
U-238 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 S5.73SE-07 0.6889
Total 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 0.000E+00 0.0000 8.325E~07 1.0000

***CNRSI (i,p, t)

includes contribution from decay daughter radionuclides
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T3 Limit = 180 days
Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.133E-11 4.744€E-07 0.000E+00 0.000E+00 2.143E-07 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 6.887E-07
Pa-231 7.197e-10 9.753E-05 0.000E+00 0.000E+00 1.361E-05 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.111E-04
Pb-210 9.208E-15 1.652E-09 0.000E+00 0.000E+00 1.741E-10 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.826E-09
Ra-226 8.956E-13 4.653E-07 0.000E+00 O0.000E+00 1.694E-08 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 4.823E-07
Th-230 4.135E-09 6.057E-05 0.000E+00 0.000E+00 7.821E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.388E-04
U-234 4.592E-04 1.598E+01 0.000E+00 O0.000E+00 8.685E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 2.466E+01
U-235 3.402E-05 1.183E+00 0.000E+00 0.000E+00 6.433e-01 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 1.827E+00
U-238 4.592E-04 1.598E+01 0.000E+00 0.000E+00 8.685E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 2.466E+01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, mi1lk pathways
0
Amount of Intake Quantities QINT9(irn,i.t) and QINTSW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 3.884E-11 0.0000 1.844E-14 0.0000 2.034E-12 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.941E-12 0.0000
Pa-231 1.415E-11 0.0000 1.550E-14 0.0000 1.069E-11 0.0000 O.00QE+00 0.0000 O0.000E+00 0.0000 2.409E-12 0.0000
Pb-210 2.250E-15 0.0000 2.453E-17 0.0000 8.597E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.890E-14 0.0000
Ra-226 2.218E-11 0.0000 1.016E-16 0.0000 2.508E-12 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.213eE-13 0.0000
Th-230 4.894E-13 0.0000 5.617E-14 0.0000 3.276E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.52%E-12 0.0000
U-234 1.047e-09 0.0013 1.554E-10 0.0002 4.529E-08 0.0544 0.000E+00 0.0000 O0.000E+00 0.0000 4.073E-08 0.0490
U-235 1.649E-07 0.1983 1.020E-11 0.0000 3.430E-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 3.119E-09 0.0037
U-238 4.616E-07 0.5549 1.275E-10 0.0002 5.719E-08 0.0688 0.000E+00 0.0000 O0.000E+00 0.0000 5.414E-08 0.0651
Total 6.277e8-07 0.7545 2.931E-10 0.0004 1.059E-07 0.1273 0.000E+00 0.0000 0.000E+00 0.0000 9.800E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 4.284E-11 0.0001
Pa-231 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 2.727E-11 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0Q00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.509E-13 0.0000
Ra-226 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 2.480E-11 0.0000
Th-230 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 1.135E-11 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.722E-08 0.1048
U-235 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 1.715E-07 0.2062
U-238 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 5.731E-07 0.6889
Total 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 8.319E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.070E-09 0.0013 1.554E-10 0.0002 0.000E+00 0.0000 4.52SE-08 0.0544 0.000E+00 0.0000 0.000E+00 0.0000 4.073E-08 0.0490
U-235 1.650E-07 0.1983 1.023E-11 0.0000 0.000E+00 0.0000 3.44ZE-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 3.124E-09 0.0038
U-238 4.616E-07 0.5549 1.275E-10 0.0002 0.000E+00 0.0000 5.72CE-08 0.0688 0.000E+00 0.0000 0.000E+00 0.0000 5.414E-08 0.0651
Total 6.277E-07 0.7545 2.931E-10 0.0004 0.000E+00 0.0000 1.059E-07 0.1273 0.000E+00 0.0000 0.000E+00 0.0000 9.800E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 8.725E-08 0.1049
U-235 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 1.716E-07 0.2062
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.00OCE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.731E-07 0.6889
Total 0.000E+00 0.0000 O0.0O0OE+00 0.0000 O0.000E+00 0.0000 0.00O0E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.319E-07 1.0000

***CNRSI (i,p, t)

includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34—ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 9.966E-11 3.713E-06 0.000E+00 0.000E+00 1.885E-06 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 5.598E-06
Pa-231 2.156E-09 2.974E-04 0.000E+00 0.000E+00 4.077E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.382E-04
Pb-210 2.446E-13 3.756E-08 0.000E+00 0.000E+00 4.625E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 4.219E-08
Ra-226 8.051E-12 4.380E-06 0.000E+00 0.000E+00 1.523E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.532E-06
Th-230 1.240E-08 1.756E-04 0.000E+00 0.000E+00 2.345E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.100E-04
U-234 4.586E-04 1.595E+01 0.000E+00 0.000E+00 8.672E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.463E+01
U-235 3.397E-05 1.182E+00 0.000E+00 0.000E+00 6.424E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.824E+00
U-238 4.586E-04 1.595E+01 0.000E+00 0.000E+00 8.672E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.463E+01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
Amount of Intake Quantities QINT9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+00 years
Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
wWater-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
Excess Cancer Risks CNRS(i,p, t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 4.611E-11 0.0001 2.189E-14 0.0000 2.413E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.305E-12 0.0000
Pa-231 1.591E-11 0.0000 1.741E-14 0.0000 1.202E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.707E-12 0.0000
Pb-210 2.856E-15 0.0000 3.113E-17 0.0000 1.090E-12 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.128E-13 0.0000
Ra-226 2.671E-11 0.0000 1.224E-16 0.0000 3.021E-12 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 1.461E-13 0.0000
Th-230 5.502E-13 0.0000 6.316E-14 0.0000 3.682E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.466E-12 0.0000
U-234 1.046E-09 0.0013 1.552E-10 0.0002 4.522E-08 0.0544 0.000E+00 0.0000 0.000E+00 0.0000 4.067E-08 0.0490
U-235 1.647E-07 0.1983 1.018E-11 0.0000 3.425E-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 3.115E-09 0.0037
U-238 4.610E-07 0.5549 1.273E-10 0.0002 5.711E-08 0.0687 0.000E+00 0.0000 0.000E+00 0.0000 5.406E-08 0.0651
Total 6.268E-07 0.7545 2.927E-10 0.0004 1.058E-07 0.1273 0.000E+00 0.0000 0.000E+00 0.0000 9.786E-08 0.1178



1RESRAD,Qsion 6.5

T Limit =

180 days

03/16/2011 10:17 Qe 12

Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 5.085E-11 0.0001
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 O0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.065E-11 0.0000
Pb-210 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 1.206E-12 0.0000
Ra-226 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 2.988E-11 0.0000
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.00DE+00 0.0000 O.DO0DE+00 0.0000 0.00DE+0D0 0.0000 1.276E-11 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.709E-08 0.1048
U-235 0.000E+00 0.0000 ©0.000E+00 0.0000 O.DDDE+0D D0.0000 0.000E+00 0.0000 0.000E+DD D0.0000 1.713E-07 0.2062
U-238 0.000E+00 0.0000 ©0.00DE+00 0.0000 O0.00DE+DO 0.0000 0.000E+00 0.0000 0.DO00E+00 0.0000 5.723E-07 0.6889
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.DOJE+00 0.0000 ©O.DDDE+00 0.0000 O.DODE+D0D 0.0000 8.307E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.J00E+00 0.000E+00 0.000E+00 0.000E+D0 0.000E+DO
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.J00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+D0 ©0.000E+00 0.000E+00 0.J00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraztion of Total Risk at t= 3.000E+00 years
0 Water Indzpendent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.073E-09 0.0013 1.552E-10 0.0002 0.00JE+00 0.0000 4.523E-08 0.0544 0.000E+00 0.0000 0.000E+00 0.0000 4.068E-08 0.0490
U-235 1.648E-07 0.1983 1.022E-11 0.0000 0.00JE+00 0.0000 3.439E-09 0.0041 0.000E+D0 0.0000 0.000E+00 0.0000 3.120E-09 0.0038
U-238 4.610E-07 0.5549 1.273E-10 0.0002 O0.00JE+00 0.0000 5.712E-08 0.0688 0.000E+00 0.0000 0.000E+00 0.0000 5.406E-08 0.0651
Total 6.268E-07 0.7545 2.927E-10 0.0004 0.00JE+00 0.0000 1.058E-07 0.1273 0.0D00E+00 0.0000 0.000E+00 0.0000 9.786E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C¢ 0.0000 0.000E+00 0.0000 8.713E-08 0.1049
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000 1.713E-07 0.2063
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000 5.723E-07 0.6889
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 8.307E-07 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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= 180 days

03/16/2011 10:17 Qe 14

Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-ONSITE RESIDENT 2011.RAD
Amount of Intake Quantitiess QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.023E-09 3.642E-05 0.000E+00 0.000E+00 1.935E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.577E-05
Pa-231 7.151E-09 9.923E-04 O0.000E+00 0.000E+00 1.352E-04 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.128E-03
Pb-210 8.562E-12 1.231E-06 0.000E+00 0.000E+00 1.619E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.393E-06
Ra-226 8.911E-11 4.926E-05 O0.000E+00 O0.000E+00 1.685E-06 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.094E-05
Th-230 4.122E-08 5.768E-04 0.000E+00 O0.000E+00 7.795E-04 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.356E-03
U-234 4.563E-04 1.587E+01 0.000E+00 0.000E+00 8.629E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.450E+01
U-235 3.380E-05 1.176E+00 0.000E+00 0.000E+00 6.392E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.815E+00
U-238 4.563E-04 1.587E+01 0.000E+00 O0.000E+00 8.629E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.450E+01
* Ssum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTO9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 7.650E-11 0.0001 3.633E-14 0.0000 3.9S¢5E-12 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.824E-12 0.0000
Pa-231 2.200E-11 0.0000 2.409E-14 0.0000 1.6€3E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.744E-12 0.0000
Pb-210 5.892E-15 0.0000 6.423E-17 0.0000 2.244E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.328E-13 0.0000
Ra-226 4.671E-11 0.0001 2.140E-16 0.0000 5.288E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.555E-13 0.0000
Th-230 7.626E-13 0.0000 8.754E-14 0.0000 5.099E-12 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.173E-11 0.0000
U-234 1.041E-09 0.0013 1.544E-10 0.0002 4.500E-08 0.0544 0.000E+00 0.0000 0.000E+00 0.0000 4.047E-08 0.0490
U-235 1.639E-07 0.1983 1.013E-11 0.0000 3.408E-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 3.099E-09 0.0037
U-238 4.587E-07 0.5548 1.266E-10 0.0002 5.683E-08 0.0687 0.000E+00 0.0000 0.000E+00 0.0000 5.379E-08 0.0651
Total 6.237E-07 0.7545 2.913E-10 0.0004 1.053E-07 0.1273 0.000E+00 0.0000 0.000E+00 0.0000 9.737E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 8.436E-11 0.0001
Pa-231 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 4.240E-11 0.0001
Pb-210 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 2.483E-12 0.0000
Ra-226 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 5.226E-11 0.0001
Th-230 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 1.768E-11 0.0000
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+0D 0.0000 8.666E-08 0.1048
U-235 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 1.704E-07 0.2061
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0D 0.0000 5.694E-07 0.6888
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0D 0.0000 8.267E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+0l1 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.088E-09 0.0013 1.545E-10 0.0002 0.000E+00 0.0000 4.501E-08 0.0544 0.000E+0J 0.0000 0.000E+00 0.0000 4.048E-08 0.0490
U-235 1.640E~07 0.1984 1.019E-11 0.0000 0.000E+00 0.0000 3.428E-09 0.0041 0.000E+0J 0.0000 0.000E+00 0.0000 3.107E-09 0.0038
U-238 4.587E-07 0.5548 1.266E-10 0.0002 0.000E+00 0.0000 S.683E-08 0.0687 0.000E+0) 0.0000 0.000E+00 0.0000 5.379E-08 0.0651
Total 6.237E-07 0.7545 2.913E-10 0.0004 0.000E+00 0.0000 1.053E-07 0.1273 0.000E+0) 0.0000 0.000E+00 0.0000 9.737E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways

Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 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 8.672E-08 0.1049
U-235 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 1.70S5E-07 0.2063
U-238 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 5.694E-07 0.6888

Total 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 O0.000E+00 0.0000 8.267E-07 1.0000

***CNRSI (i, p,t) includes contribution from decay daughter radionuclides
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Intrisk DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion¥*
Ac-227 7.457E-09 2.619E-04 O0.000E+00 O0.000E+00 1.410E-04 0J.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 4.029E-04
Pa-231 2.114E-08 2.939E-03 O0.000E+00 O0.000E+00 3.998E-04 DJ.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 3.339E-03
Pb-210 1.986E-10 2.798E-05 O0.000E+00 O0.000E+00 3.755E-06 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 3.174E-05
Ra-226 7.932E-10 4.404E-04 O0.000E+00 O0.000E+00 1.500E-05 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 4.554E-04
Th-230 1.228E-07 1.712E-03 0.000E+00 O0.000E+00 2.322E-03 O0.000E+00 O0.000E+00 O0.00O0E+00 O0.00O0E+00 O0.00O0E+00 4.034E-03
U-234 4.498E-04 1.565E+01 0.000E+00 0.000E+00 8.507E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 2.416E+01
U-235 3.332E-05 1.159E+00 0.000E+00 O0.000E+00 6.301E-01 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 1.789E+00
U-238 4.498E-04 1.565E+01 0.000E+00 O0.000E+00 8.507E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.416E+01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E<00 0.000E+00 0.000E+00
Water-dep. O0.000E+00 O0.00O0E+00 O0.000E+00 O.000E+00 O.000E+00 O0.000E-00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E-00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i} and Pathways (p)
and Fraction of Total Risk at t= 3,000E+01 years
0 Water Independent Pathways (Inhalat-on excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 1.936E-10 0.0002 9.192E-14 0.0000 1.008E-11 0.0000 O0.000E+00 0.0000 O0.000E+0D 0.0000 9.676E-12 0.0000
Pa-231 3.907E-11 0.0000 4.277E-14 0.0000 2.954E-11 0.0000 O0.000E+00 0.0000 0.000E+0) 0.0000 6.649E-12 0.0000
Pb-210 2.487E-14 0.0000 2.711E-16 0.0000 9.436E-12 0.0000 O0.000E+00 0.0000 0.000E+0) 0.0000 9.824E-13 0.0000
Ra-226 1.388E-10 0.0002 6.357E-16 0.0000 1.572E-11 0.0000 O0.000E+00 0.0000 0.000E+0) 0.0000 7.591E-13 0.0000
Th-230 1.364E-12 0.0000 1.565E-13 0.0000 9.108E-12 0.0000 O0.000E+00 0.0000 0.000E+0D 0.0000 2.098E-11 0.0000
U-234 1.026E-09 0.0013 1.522E-10 0.0002 4.436E-08 0.0544 0.COOE+00 0.0000 0.000E+00 0.0000 3.989E-08 0.0489
U-235 1.616E-07 0.1982 9.990E-12 0.0000 3.359E-09 0.0041 O0.COOE+00 0.0000 O.000E+00 0.0000 3.055E-09 0.0037
U-238 4.521E-07 0.5546 1.248E-10 0.0002 5.602E-08 0.0687 O0.COOE+00 0.D000 0.000E+00 0.0000 5.303E-08 0.0650
Total 6.151E-07 0.7545 2.873E-10 0.0004 1.038E-07 0.1273 0.COOE+00 0.0000 0.000E+00 0.0000 9.601E-08 0.1178
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+0l1 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 2.134E-10 0.0003
Pa-231 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 7.530E-11 0.0001
Pb-210 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 1.044E-11 0.0000
Ra-226 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 1.552E-10 0.0002
Th-230 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 3.161E-11 0.0000
U-234 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 8.543E-08 0.1048
U-235 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 1.680E-07 0.2061
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.613E-07 0.6886
Total 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 8.152E-07 1.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.0CCO0E+0C O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+0l1 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.166E-09 0.0014 1.523E-10 0.0002 O0.000E+00 0.0000 4.439E-08 0.0544 0.000E+00 0.0000 O0.000E+00C 0.0000 3.991E-08 0.0490
U-235 1.618E-07 0.1985 1.012E-11 0.0000 0.000E+00 0.0000 3.399E-09 0.0042 0.000CE+00 0.0000 O0.000E+00C 0.0000 3.072E-09 0.0038
U-238 4.521E-07 0.5546 1.249E-10 0.0002 0.000E+00 0.0000 5.603E-08 0.0687 0.000E+00 0.0000 O0.000E+00 0.0000 5.303E-08 0.0651
Total 6.151E-07 0.7545 2.873E-10 0.0004 0.000E+00 0.0000 1.038E-07 0.1273 0.000E+00 0.0000 O0.000E+00 0.0000 9.601E-08 0.1178
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Intrisk DT-34-Onsite Resident
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= Z.000E+0l1 years
Water Dependant Pathweys
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk frect. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.0J0E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 8.561E-08 0.1050
U-235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0J00E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 1.683E-07 0.2064
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0J00E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 5.613E-07 0.6886
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0J00E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 8.152E-07 1.0000

***CNRSI(i,p,t)

includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000BE+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 4.587E-08 1.604E-03 0.000E+00 O0.000E+00 8.674E-04 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.471E-03
Pa-231 6.699E-08 9.318E-03 0.000E+00 O0.000E+00 1.267E-03 0.000E+00 O0.00CE+00 0.000E+00 O0.000E+00 0.000E+00 1.058E-02
Pb-210 4.714E-09 6.597E-04 0.000E+00 O0.000E+00 8.915E-05 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 7.489E-04
Ra-226 8.478E-09 4.715E-03 0.000E+00 O0.000E+00 1.603E-04 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 4.875E-03
Th-230 3.991E-07 5.558E-03 0.000E+00 0.000E+00 7.547E-03 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 1.311E-02
U-234 4.279E-04 1.489E+01 0.000E+00 O0.000E+00 8.091E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 2.298E+01
U-235 3.169E-05 1.103E+00 O0.000E+00 0.000E+00 5.994E-01 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 1.702E+00
U-238 4.279E-04 1.489E+01 O0.000E+00 O0.000E+00 8.091E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000CE+00 0.000E+00 2.298E+01l
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.00O0E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.00OE+00 O0.000E+00 0.000E+00
Water-dep. O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.0OCOE+00 0.000E+00 O0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.0CO0E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 7.210E-10 0.0009 3.424E-13 0.0000 3.74%5E-11 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.604E-11 0.0000
Pa-231 9.497g-11 0.0001 1.040E-13 0.0000 7.184E-11 0.0001 O0.00OE+00 0.0000 O0.000E+00 0.0000 1.616E-11 0.0000
Pb-210 2.548E-13 0.0000 2.778E-15 0.0000 9.635E-11 0.0001 O0.0COE+00 0.0000 0.00O0E+00 0.0000 1.007E-11 0.0000
Ra-226 8.463E-10 0.0011 3.877E-15 0.0000 9.59¢€E-11 0.0001 O.O0O0OE+00 0.0000 O0.00OE+00 0.0000 4.630E-12 0.0000
Th-230 3.399E-12 0.0000 3.902E-13 0.0000 2.26%E-11 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 5.230E-11 0.0001
U-234 9.758E-10 0.0013 1.448E-10 0.0002 4.21%E-08 0.0543 0.000E+00 0.0000 0.000E+00 0.0000 3.795E-08 0.0488
U-235 1.537E-07 0.1978 9.502E-12 0.0000 3.19tE-09 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 2.906E-09 0.0037
U-238 4.301E-07 0.5535 1.187E-10 0.0002 5.32%E-08 0.0686 0.000E+00 0.0000 0.000E+00 0.0000 5.044E-08 0.0649
Total 5.864E-07 0.7546 2.739E-10 0.0004 9.90CE-08 0.1274 0.000E+00 0.0000 0.000E+00 0.0000 9.141E-08 0.1176
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milx All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 7.949E-10 0.0010
Pa-231 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 1.831E-10 0.0002
Pb-210 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 1.067E-10 0.0001
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.469E-10 0.0012
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.878E-11 0.0001
U-234 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 8.126E-08 0.1046
U-235 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 1.598E-07 0.2056
U-238 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 5.339E-07 0.6871
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.771E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSSW(irn,i, t) for Inhalation of
Radon and its Decay Products at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00
Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.825E-09 0.0023 1.451E-10 0.0002 0.000E+00 0.0000 4.239E-08 0.0546 0.000E+00 0.0000 0.000E+00 0.0000 3.800E-08 0.0489
U-235 1.545E-07 0.1988 9.949E-12 0.0000 0.000E+00 0.0000 3.3C5E-09 0.0043 0.000E+00 0.0000 0.000E+00 0.0000 2.958E-09 0.0038
U-238 4.301E-07 0.5535 1.188E-10 0.0002 0.000E+00 0.0000 5.330E-08 0.0686 0.000E+00 0.0000 0.000E+00 0.0000 5.045E-08 0.0649
Total 5.864E-07 0.7546 2.739E-10 0.0004 0.000E+00 0.0000 9.9COE-08 0.1274 0.000E+00 0.0000 O0.000E+00 0.0000 9.141E-08 0.1176
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Total Excess Cancer Risk CNRS(i,p,t)*** for

Initially Existent Radionuclides (i)
and Fraction of Total Risk at t= 1.000E+02 years

Water Dependent Pathways

and Pathways (p)

Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 8.236E-08 0.1060
U-235 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 1.608E-07 0.2069
U-238 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 5.340E-07 0.6871
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.771E-07 1.0000

***CNRSI (i, p,t)

includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Onsite Resident
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-ONSITE RESIDENT 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil WNater Fish P_ant Meat Milk Ingestion*
Ac-227 1.512E-07 5.282E-03 0.000E+00 0.000E+00 2.860E-03 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 8.142E-03
Pa-231 1.738E-07 2.418E-02 0.000E+00 O0.000E+00 3.287E-03 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 2.747E-02
Pb-210 5.555E-08 7.759E-03 0.000E+00 0.000E+00 1.050E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000CE+00 8.810E-03
Ra-226 6.838E-08 3.804E-02 0.000E+00 0.000E+00 1.293E-03 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 3.934E-02
Th-230 1.115E-06 1.553E-02 0.000E+00 0.000E+00 2.109E-02 0.000E+00 0.000E+00 O0.00O0E+00 O0.000E+00 O0.000E+00 3.662E-02
U-234 3.709E-04 1.290E+01 0.000E+00 O0.000E+00 7.014E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 1.992E+01
U-235 2.747E-05 9.558E-01 0.000E+00 O0.000E+00 5.195E-01 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 1.475E+00
U-238 3.709E-04 1.290E+01 0.000E+00 0.000E+00 7.014E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.992E+01
* Sum of all ingestion pathways, i.e. water independent plant, meaz, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0D 0.000E+00
Water-dep. 0.000E+00 O0.00OE+00 0.000E+00 O0.00CE+00 O0.000E+00 0.000E+00 0.000E+00 0.00CE+(CO
Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+(C0O
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 2.081E-09 0.0031 9.884E-13 0.0000 1.080E-10 0.0002 0.00CE+00 0.0000 0.000E+00 0.0000 1.040E-10 0.0002
Pa-231 2.251E-10 0.0003 2.464E-13 0.0000 1.703E-10 0.0002 0.000E+00 0.0000 O0.O0OQOE+00 0.0000 3.830E-11 0.0001
Pb-210 2.346E-12 0.0000 2.558E-14 0.0000 8.858E-10 0.0013 O0.000E+00 0.0000 O0.000E+00 J.0000 9.270E-11 0.0001
Ra-226 5.666E-09 0.0083 2.596E-14 0.0000 6.428E-10 0.0009 O0.000E+00 0.0000 O0.000E+00 2.0000 3.09%E-11 0.0000
Th-230 8.677E-12 0.0000 9.960E-13 0.0000 5.790E-11 0.0001 O0.000E+00 0.0000 O0.000E+0C0 J.0000 1.335E-10 0.0002
U-234 8.458E-10 0.0012 1.255E-10 0.0002 3.657E-08 0.0536 0.000E+00 0.0000 O0.000E+CO0 J.0000 3.289E-08 0.0482
U-235 1.332E-07 0.1953 8.237E-12 0.0000 2.770E-09 0.0041 0.000E+00 0.0000 O0.000E+(C0 J.0000 2.519E-09 0.0037
U-238 3.728E-07 0.5466 1.029E-10 0.0002 4.619E-08 0.0677 0.000E+00 0.0000 O0.000E+CO 9.0000 4.372E-08 0.0641
Total 5.148E-07 0.7549 2.389E-10 0.0004 8.740E-08 0.1281 0.000E+00 0.0000 O0.00O0E+CO D.0000 7.953E-08 0.1166
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Intrisk : DT-34-Onsite Resident
File C: \RESRAD_FAMILY\RESRAD\G .5\USERFILES\DT-34-ONSITE RESIDENT 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.294E-09 0.0034
Pa-231 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 4.339E-10 0.0006
Pb-210 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 9.808E-10 0.0014
Ra-226 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 6.340E-09 0.0093
Th-230 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 2.011E-10 0.0003
U-234 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 7.044E-08 0.1033
U-235 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 1.385E-07 0.2031
U-238 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 4.628E-07 0.6786
Total 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 6.820E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 6.520E-09 0.0096 1.264E-10 0.0002 0.000E+00 0.0000 3.813E-08 0.0559 0.000E+00 0.0000 0.000E+00 0.0000 3.312E-08 0.0486
U-235 1.355E-07 0.1987 9.471E-12 0.0000 0.000E+00 0.0000 3.048E-09 0.0045 0.000E+00 0.0000 0.000E+00 0.0000 2.661E-09 0.0039
U-238 3.728E-07 0.5466 1.030E-10 0.0002 0.000E+00 0.0000 4.622E~-08 0.0678 0.000E+00 0.0000 0.000E+00 0.0000 4.375E-08 0.0641
Total 5.148E-07 0.7549 2.389E-10 0.0004 0.000E+00 0.0000 8.740E-08 0.1281 0.000E+00 0.0000 0.000E+00 0.0000 7.953E-08 0.1166
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Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.789E-08 0.1142
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.412E-07 0.2071
U-238 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000CE+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.629E-07 0.6787
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0090E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.820E-07 1.0000
***CNRSI(1i,p,t) includes contribution from decay daughter radionuclides
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File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—ONSITE RESIDENT 2011.RAD
amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+03 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide 1Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion¥*
Ac-227 3.274E-07 1.143E-02 0.000E+00 O0.000E+00 6.191E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.762E-02
Pa-231 3.487E-07 4.852E-02 0.000E+00 O0.000GE+00 6.595E-03 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 5.512E-02
Pb-210 4.940E-07 6.897E-02 O0.000E+00 0.00CE+00 9.342E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.831E-02
Ra-226 5.243E-07 2.918E-01 O0.000E+00 0.00CE+00 9.915E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.017E-O1
Th-230 2.940E-06 4.093E-02 O0.000E+00 0.00CE+00 5.560E-02 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.653E-02
U-234 2.249E-04 7.824E+00 0.000E+00 0.00CE+00 4.253E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.208E+01
U-235 1.666E-05 5.795E-01 0.000E+00 O0.00CE+00 3.150E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.946E-01
U-238 2.249E-04 7.824E+00 0.000E+00 0.000E+00 4.253E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.208E+01
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Aamount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-incependent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
0 Water Indzpendent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 4.335E-09 0.0093 2.058E-12 0.0000 2.249E-10 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 2.167E-10 0.0005
Pa-231 4.366E-10 0.0009 4.779E-13 0.0000 3.303E-10 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 7.42%E-11 0.0002
Pb-210 1.932E-11 0.0000 2.106E-13 0.0000 7.290E-09 0.0156 0.000E+00 0.0000 0.000E+00 0.0000 7.633E-10 0.0016
Ra-226 4.059E-08 0.0869 1.860E-13 0.0000 4.606E-09 0.0099 0.000E+00 0.0000 0.000E+00 0.0000 2.221E-10 0.0005
Th-230 2.212E-11 0.0000 2.539E-12 0.0000 1.476E-10 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 3.403E-10 0.0007
U-234 5.129E-10 0.0011 7.609E-11 0.0002 2.218E-08 0.0475 0.000E+00 0.0000 0.000E+00 0.0000 1.994E-08 0.0427
U-235 8.077E-08 0.1730 4.994E-12 0.0000 1.680E-09 0.0036 0.000E+00 0.0000 0.000E+00 0.0000 1.527E-09 0.0033
U-238 2.260E-07 0.4841 6.241E-11 0.0001 2.801E-08 0.0600 0.000E+00 0.0000 0.000E+00 0.0000 2.651E-08 0.0568
Total 3.527E-07 0.7554 1.490E-10 0.0003 6.446E-08 0.1380 0.000E+00 0.0000 0.000E+00 0.0000 4.960E-08 0.1062
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.77%E-09 0.0102
Pa-231 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 8.416E-10 0.0018
Pb-210 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 8.072E-09 0.0173
Ra-226 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 4.542E-08 0.0973
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 5.126E-10 0.0011
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 4.271E-08 0.0915
U-235 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 8.398E-08 0.1799
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+QC 0.0000 2.806E-07 0.6010
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000 4.66%E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
a
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00. 0.00QE+00 0.000E+00 0.000E+00 0.000E+00 0.000E-QQ
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E-00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E-00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
0 Water Independent Pathways (Inhalation excludes radon)
a Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 4.111E-08 0.0880 7.880E-11 0.0002 0.000E+00 0.0000 3.414E-08 0.0731 0.000E+00 0.0000 0.000E+00 0.0000 2.121E-08 0.0454
U-235 8.554E-08 0.1832 7.531E-12 0.0000 0.000E+00 0.0000 2.235E-09 0.0048 0.000E+00 0.0000 0.000E+00 0.0000 1.818E-09 0.0039
U-238 2.261E-07 0.4842 6.263E-11 0.0001 0.000E+00 0.0000 2.8)8E-08 0.0601 0.000E+00 0.0000 0.000E+00 0.0000 2.657E-08 0.0569
Total 3.527E-07 0.7554 1.490E-10 0.0003 0.000E+00 0.0000 6.446E-08 0.1380 0.000E+00 0.0000 O0.000E+00 0.0000 4.960E-08 0.1062
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Total Excess Cancer Risk CNRS(i,p,t)*** for

Initially Existent Radionuclides (i)
and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways

and Pathways (p)

Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 9.654E-08 0.2068
U-235 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 O0.000E+00 0.0000 8.960E-08 0.1919
U-238 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 2.808E-07 0.6014
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.669E-07 1.0000

***CNRSI (i,p,t)

includes contribution

from decay daughter radionuclides



EXCESS CANCER RISK: AliNuclides Summed, All Pathways Summed

1.00E-06
8.00E-07 22 A i
6.00E-07 . . o
- € — N
8 by
4.00E-07 N
NG
2.00E-07 s s & - y #
s s ) o 4 X T
0.00E+01 1 ]
1 10 100 1000
Years

-O— u234 - u23s -B— U238 -Ar Total

C\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-ONSITE RESIDENT2011.RAD 03/16/2011 10:17
GRAPHICS.ASC Includes All P athways



DT-34 Industrial Worker
RESRAD Dose Summary



1RESRAD, Version 6.5 T Limit = 180 days 03/16/2011 10:36 Page 1
Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2
Site-Specific Parameter Summary ............coeoiinaennaann 5
Summary of Pathway Selections ............ieuiiiininennnnn. 10
Contaminated Zone and Total Dose Summary ................. 11
Total Dose Components
Time = 0.000E+00 ... ...ttt ittt 12
Time = 1.000E+00 ... ..ttt ittt eaaneanens 13
Time = 3.000E+00 .. ...ttt it iiiinennnnn, 14
Time = 1.000E+01 .. ...t ittt i eiaannn 15
Time = 3.000E+01 . ...ttt ittt it 16
Time = 1.000E+02 .. ...ttt it eianaann 17
Time = 3.000E+02 ... .ottt ittt iitnannsennnnn 18
Time = 1.000E+03 ... ...ttt ittt iieeananrenannn 19
Dose/Source Ratios Summed Over All Pathways .............. 20
Single Radionuclide Soil Guidelines ...................... 20
Dose Per Nuclide Summed Over All Pathways ................ 21
Soil Concentration Per Nuclide ..............cciiiiiunennn. 22



lRESRAD,Qsion 6.5 T Limit = 180 days 03/16/2011 10:36 g 2

Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter value# Case¥* Name
A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-1 Ac-227 (Source: FGR 12) 4.951E-04 4.951E-04 DCF1( 1)
A-1 At-218 (Source: FGR 12) 5.847E-03 5.847E-03 DCFl( 2)
A-1 Bi-210 (Source: FGR 12) 3.606E-03 3.606E-03 DCF1( 3)
A-1 Bi-211 (Source: FGR 12) 2.559E-01 2.559E-01 DCF1( 4)
A-1 Bi-214 (Source: FGR 12) 9.808E+00 9.808E+00 DCF1( 5)
A-1 Fr-223 (Source: FGR 12) 1.980E-01 1.980E-01 DCF1( 6)
A-1 Pa-231 (Source: FGR 12) 1.906E-01 1.906E-01 DCF1( 7)
A-1 Pa-234 (Source: FGR 12) 1.155E+01 1.155E+01 DCF1( 8)
A-1 Pa-234m (Source: FGR 12) 8.967E-02 8.967E-02 DCF1( 9)
A-1 Pb-210 (Source: FGR 12) 2.447E-03 2.447E-03 DCF1( 10)
A-1 Pb-211 (Source: FGR 12) 3.064E-01 3.064E-01 DCF1( 11)
A-1 Pb-214 (Source: FGR 12) 1.341E+00 1.341E+00 DCF1( 12)
A-1 Po-210 (Source: FGR 12) 5.231E-05 5.231E-05 DCF1( 13)
A-1 Po-211 (Source: FGR 12) 4.764E-02 4.764E-02 DCF1( 14)
A-1 Po-214 (Source: FGR 12) 5.138E-04 5.138E-04 DCF1( 15)
A-1 Po-215 (Source: FGR 12) 1.016E-03 1.016E-03 DCF1( 16)
A-1 Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 DCF1( 17)
A-1 Ra-223 (Source: FGR 12) 6.034E-01 6.034E-01 DCF1( 18)
A-1 Ra-226 (Source: FGR 12) 3.176E-02 3.176E-02 DCF1( 19)
A-1 Rn-219 (Source: FGR 12) 3.083E-01 3.083E-01 DCF1( 20)
A-1 Rn-222 (Source: FGR 12) 2.354E-03 2.354E-03 DCF1( 21)
A-1 Th-227 (Source: FGR 12) 5.212E-01 5.212E-01 DCF1l( 22)
A-1 Th-230 (Source: FGR 12) 1.209E-03 1.209E-03 DCF1( 23)
A-1 Th-231 (Source: FGR 12) 3.643E-02 3.643E-02 DCF1( 24)
A-1 Th-234 (Source: FGR 12) 2.410E-02 2.410E-02 DCF1( 25)
A-1 T1-207 (Source: FGR 12) 1.980E-02 1.980E-02 DCF1( 26)
A-1 T1-210 (Source: no data) 0.000E+00 [-2.000E+00 DCF1( 27)
A-1 U-234 (Source: FGR 12) 4.017E-04 4.017E-04 DCF1( 28)
A-1 U-235 (Source: FGR 12) 7.211E-01 7.211E-01 DCF1( 29)
A-1 U-238 (Source: FGR 12) 1.031E-04 1.031E-04 DCF1( 30)
B-1 Dose conversion factors for inhalation, mrem/pCi:

B-1 Ac-227+D 6.724E+00 6.700E+00 DCF2( 1)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)
B-1 Pb-210+D 2.320E-02 1.360E-02 DCF2( 3)
B-1 Ra-226+D 8.594E-03 8.580E-03 DCF2( 4)
B-1 Th-230 3.260E-01 3.260E-01 DCF2( 5)
B-1 U-234 1.320E-01 1.320E-01 DCF2( 6)
B-1 U-235+D 1.230E-01 1.230E-01 DCF2( 7)
B-1 U-238 1.180E-01 1.180E-01 DCF2( 8)
B-1 U-238+D 1.180E-01 1.180E-01 DCF2( 9)
D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Ac-227+D 1.480E-02 1.410E-02 DCF3( 1)
D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)
D-1 Pb-210+D 7.276E-03 5.370E-03 DCF3( 3)
D-1 Ra-226+D 1.321E-03 1.320E-03 DCF3( 4)
D-1 Th-230 5.480E-04 5.480E-04 DCF3( 5)
D-1 U-234 2.830E-04 2.830E-04 DCF3( 6)
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Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name

D-1 U~2354D 2.673E-04 2.660E-04 DCF3( 7)
D-1 U-238 2.550E-04 2.550E~-04 DCF3( 8)
D-1 U-238+D 2.687E-04 2.550E-04 DCF3( 9)
D-34 Food transfer factors:

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+4D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2)
D-34 Ac-227+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,3)
D-34

D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 2,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)
D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 2,3)
D-34

D-34 Pb-2104D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 3,1)
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 3,3)
D-34

D-~34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4 .000E-02 RTF( 4,1)
D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)
D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,3)
D-34

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF( 5,1)
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 5,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 5,3)
D~-34

D-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)
D-34 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 6,2)
D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 6,3)
D-34

D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 7,1)
D-34 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 7,2)
D-34 U-235+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E~-04 6.000E-04 RTF( 7,3)
D-34

D-34 U-238 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 8,1)
D-34 U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 8,2)
D-34 U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E~-04 6.000E-04 RTF( 8,3)
D-34

D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 9,1)
D-34 U-238+4D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 9,2)
D-34 U-238+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 9,3)
D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ac-227+4D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1)
D-5 Ac-227+D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2
D-5

D~-5 Pa-231 , fish 1.000E+01 1.000E+01 BIOFAC( 2,1
D-5 Pa-231 , crustacea and mollusks 1.100E+402 1.100E+02 BIOFAC( 2,2)
D-5

D~-5 Pb-210+D , fish 3.000E+02 3.000E+02 BIOFAC( 3,1)
D-5

lﬁ.MD , crustacea and mollusks 1.0&«‘02 1.000E+02 BIOFAC( 3,2
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name

D-5 Ra-226+D , fish 5.000E+01 5.000E+01 BIOFAC( 4,1)
D-5 Ra-226+D , crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC( 4,2)
D-5

D-5 Th-230 , fish 1.000E+02 1.000E+02 BIOFAC( 5,1)
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC( 5,2)
D-5

D-5 U-234 , fish 1.000E+01 1.000E+01 BIOFAC( 6,1)
D-5 U-234 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 6,2)
D-5

D-5 U-235+D , fish 1.000E+01 1.000E+01 BIOFAC( 7,1)
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 7,2)
D~5

D-5 U-238 , fish 1.000E+01 1.000E+01 BIOFAC( 8,1)
D-5 U-238 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 8,2
D-5

D-5 U-238+4D , fish 1.000E+01 1.000E+01 BIOFAC( 9,1)
D-5 U-238+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 9,2)

#For DCF1l(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
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File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-INDUSTRIAL 2011.RAD

Site-Specific Parameter Summary
0 User Used by RESRAD Parameter
Menu Parameter Input Default (If diZferent from user input) Name
RO11 Area of contaminated zone (m**2) 9.846E+03 1.000E+04 --- AREA
RO11 Thickness of contaminated zone (m) 2.000E+00 2.000E+00 -—- THICKO
RO11 Fraction of contamination that is submerged 0.000E+00 0.000E+00 ——— SUBMFRACT
RO11 Length parallel to aquifer flow (m) not used 1.000E+02 --= LCZPAQ
RO11 Basic radiation dose limit (mrem/yr) 2.500E+J1 3.000E+01 -—= BRDL
RO11 Time since placement of material (yr) 0.000E+20 0.000E+00 --- TI
RO11 Times for calculations (yr) 1.000E+D0 1.000E+00 -—- T( 2)
RO11 Times for calculations (yr) 3.000E+0D0 3.000E+00 -—— T( 3)
RO11 Times for calculations (yr) 1.000E+01 1.000E+01 -—= T( 4)
RO11 Times for calculations (yr) 3.000E+01 3.000E+01 -—= T( 5)
RO11 Times for calculations (yr) 1.000E+02 1.000E+02 -—— T( 6)
RO11 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)
RO11 Times for calculations (yr) not used 0.000E+00 --- T( 9)
RO11 Times for calculations (yr) not used 0.000E+00 —— T(10)
RO12 Initial principal radionuclide (pCi/g): U-234 2.700E-01 0.000E+00 -— S1(6)
R0O12 Initial principal radionuclide (pCi/g): U-235 2.000E-02 0.000E+00 --- S1(7)
RO12 Initial principal radionuclide (pCi/g): U-238 2.700E-01 0.000E+00 -—= S1(8)
R012 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 = Wl( 6)
RO12 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 === Wl( 7)
RO12 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 -— Wl( 8)
RO13 Cover depth (m) 0.000E+CO 0.000E+00 - COVERO
RO13 Density of cover material (g/cm**3) not used 1.500E+00 - DENSCV
RO13 Cover depth erosion rate (m/yr) not used 1.000E-03 —-—— vCcv
RO13 Density of contaminated zone (g/cm**3) 1.280E+00 1.500E+00 -—- DENSCZ
R0O13 Contaminated zone erosion rate (m/yr) 6.000E~05 1.000E-03 —-—— vCz
RO13 Contaminated zone total porosity 4.200E-01 4.000E-01 —-—— TPC2Z
RO13 Contaminated zone field capacity 3.600E-01 2.000E-01 -— FCC2Z
RO13 Contaminated zone hydraulic conductivity (m/yr) 3.048E+00 1.000E+01 -—- HCCZ
RO13 Contaminated zone b parameter 1.040E+01 5.300E+00 -—= BC2
RO13 Average annual wind speed (m/sec) 4.170E+00 2.000E+00 -—= WIND
RO13 Humidity in air (g/m**3) not used 8.000E+00 -—— HUMID
RO13 Evapotranspiration coefficient 5.000E-01 5.000E-01 -— EVAPTR
RO13 Precipitation (m/yr) 9.200E-01 1.000E+00 -— PRECIP
RO13 Irrigation (m/yr) 0.000E+00 2.000E-01 ——— RI
RO13 Irrigation mode overhead overhead -—- IDITCH
RO13 Runoff coefficient 8.000E-01 2.000E~-01 -— RUNOFF
R013 Watershed area for nearby stream or pond (m**2) not used 1.000E+06 - WAREA
RO13 Accuracy for water/soil computations not used 1.000E-03 -— EPS
RO14 Density of saturated zone (g/cm**3) not used 1.500E+00 -—- DENSAQ
RO14 Saturated zone total porosity not used 4.000E-01 -—- TPSZ
RO14 Saturated zone effective porosity not used 2.000E-01 -—= EPSZ
RO14 Saturated zone field capacity not used 2.000E-01 -—- FCS2
RO14 Saturated zone hydraulic conductivity (m/yr) not used 1.000E+02 -— HCSZ
RO14 Saturated zone hydraulic gradient not used 2.000E-02 -—— HGWT
RO14 Saturated zone b parameter not used 5.300E+00 ——- BS2Z
RO14 Water table drop rate (m/yr) not used 1.000E-03 —— VWT
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Summary : DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\ 6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO14 Well pump intake depth (m below water table) not used 1.000E+01 -— DWIBWT
RO14 Model: Nondispersion (ND) or Mass-Balance (MB) not used ND -— MODEL
RO14 Well pumping rate (m**3/yr) not used 2.500E+02 -—= uw
RO15 Number of unsaturated zone strata not used 1 -—- NS
RO1S Unsat. zone 1, thickness (m) not used 4.000E+00 - H(1)

RO1S Unsat. zone 1, soil density (g/cm**3) not used 1.500E+00 -—— DENSUZ (1)
RO1S Unsat. zone 1, total porosity not used 4.000E-01 -— TPUZ (1)

RO1S Unsat. zone 1, effective porosity not used 2.000E-01 - EPUZ (1)

RO1S5 Unsat. zone 1, field capacity not used 2.000E-01 -—- FCUZ (1)

RO15 Unsat. zone 1, soil-specific b parameter not used 5.300E+00 -—= BUZ (1)

RO15 Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.000E+01 -—- HCUZ (1)

RO16 Distribution coefficients for U-234

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 --- DCNUCC( 6)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 -—- DCNUCU( 6,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -— DCNUCS ( 6)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 6)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)
RO16 Distribution coefficients for U-235

R0O16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -—— DCNUCC( 7)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 -— DCNUCU( 7,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -— DCNUCS( 7)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 7)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)
RO16 Distribution coefficients for U-238

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -— DCNUCC( 8)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 -—= DCNUCU( 8,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -—- DCNUCS ( 8)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 8)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8)
RO16 Distribution coefficients for daughter Ac-227

RO16 Contaminated zone (cm**3/g) 2.000E+01 2.000E+01 -— DCNUCC( 1)
RO16 Unsaturated zone 1 (cm**3/g) not used 2.000E+01 -— DCNUCU( 1,1)
RO16 Saturated zone (cm**3/g) not used 2.000E+01 —-—— DCNUCS( 1)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.772E-03 ALEACH( 1)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK({ 1)
RO16 Distribution coefficients for daughter Pa-231

RO16 Contaminated zone {(cm**3/g) 5.000E+01 5.000E+01 -— DCNUCC( 2)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 -—= DCNUCU( 2,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -——- DCNUCS{ 2)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH({ 2)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK{ 2)
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Summary : DT-34-Industrial

File C: \RESRAD_FAMILY\RESRAD\6 .5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If difZerent from user input) Name

RO16 Distribution coefficients for daughter Pb-210

RO16 Contaminated zone (cm**3/g) 1.000E+02 1.000E+02 -—- DCNUCC ( 3)
RO16 Unsaturated zone 1 (cm**3/g) not used 1.000E+02 --- DCNUCU( 3,1)
RO16 Saturated zone (cm**3/g) not used 1.000E+02 -——- DCNUCS ( 3)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 3.584E-04 ALEACH( 3)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)
RO16 Distribution coefficients for daughter Ra-226

RO16 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 -—- DCNUCC ( 4)
RO16 Unsaturated zone 1 (cm**3/g) not used 7.000E+01 -— DCNUCU( 4,1)
RO16 Saturated zone (cm**3/g) not used 7.000E+01 --- DCNUCS( 4)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.113E-04 ALEACH( 4)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 4)
RO16 Distribution coefficients for daughter Th-230

RO16 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 - DCNUCC({ 5)
RO16 Unsaturated zone 1 (cm**3/g) not used 6.000E+04 -— DCNUCU( 5,1)
RO16 Saturated zone (cm**3/g) not used 6.000E+04 -—— DCNUCS( 5)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 5)
ROl6 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)
R0O17 Inhalation rate (m**3/yr) 1.055E+04 8.400E+03 -—- INHALR

RO17 Mass loading for inhalation (g/m**3) 2.000E-04 1.000E-04 -—— MLINH

RO17 Exposure duration 2.500E+01 3.000E+01 -— ED

RO17 Shielding factor, inhalation 5.000E-01 4.000E-01 -——— SHF3

RO17 Shielding factor, external gamma 7.000E-01 7.000E-01 -— SHF1

RO17 Fraction of time spent indoors 1.969E-01 5.000E-01 -—= FIND

RO17 Fraction of time spent outdoors (on site) 4.566E-02 2.500E-01 -— FOTD

RO17 Shape factor flag, external gamma 1.000E+0D 1.000E+00 >0 shows circular AREA. FS

RO17 Radii of shape factor array (used if FS = -1}:

RO17 Outer annular radius (m), ring 1: not used 5.000E+01 -— RAD_SHAPE( 1)
RO17 Outer annular radius (m), ring 2 not used 7.071E+01 -—- RAD_SHAPE( 2)
RO17 Outer annular radius (m), ring 3 not used 0.000E+00 -——- RAD _SHAPE( 3)
RO17 Outer annular radius (m), ring 4: not used 0.000E+00 ——— RAD_ SHAPE( 4)
RO17 Outer annular radius (m), ring 5: not used 0.000E+00 === RAD_SHAPE( 5)
RO17 Outer annular radius (m), ring 6 not used 0.000E+00 -— RAD_SHAPE( 6)
RO17 Outer annular radius (m), ring 7 not used 0.000E+00 === RAD_SHAPE( 7)
RO17 Outer annular radius (m), ring 8: not used 0.000E+00 --- RAD_SHAPE( 8)
RO17 Outer annular radius (m), ring 9: not used 0.000E+00 --- RAD_SHAPE( 9)
RO17 Outer annular radius (m), ring 10: not used 0.000E+00 -— RAD_SHAPE(10)
RO17 Outer annular radius (m), ring 11: not used 0.000E+00 --- RAD_SHAPE (11)
RO17 Outer annular radius (m), ring 12: not used 0.000E+00 --- RAD_SHAPE (12}
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Summary : DT-34-Industrial
File C: \RESRAD_FAMILY\RESRAD\G.5\USERE‘ILES\DT-34—INDUSTRIAL 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO17 Fractions of annular areas within AREA:

RO17 Ring 1 not used 1.000E+00 -— FRACA( 1)
RO17 Ring 2 not used 2.732E-01 -—— FRACA( 2)
RO17 Ring 3 not used 0.000E+00 -——-- FRACA( 3)
RO17 Ring 4 not used 0.000E+00 -—— FRACA( 4)
RO17 Ring 5 not used 0.000E+00 -—= FRACA( 5)
RO17 Ring 6 not used 0.000E+00 -—- FRACA( 6)
RO17 Ring 7 not used 0.000E+00 -—= FRACA( 7)
RO17 Ring 8 not used 0.000E+00 i FRACA( 8)
RO17 Ring 9 not used 0.000E+00 -—— FRACA( 9)
RO17 Ring 10 not used 0.000E+00 -— FRACA(10)
RO17 Ring 11 not used 0.000E+00 —-——— FRACA(11)
RO17 Ring 12 not used 0.000E+00 -—= FRACA (12)
RO18 Fruits, vegetables and grain consumption (kg/yr) not used 1.600E+02 -—— DIET (1)
RO18 Leafy vegetable consumption (kg/yr) not used 1.400E+01 -— DIET (2)
RO18 Milk consumption (L/yr) not used 9.200E+01 -——— DIET (3)
RO18 Meat and poultry consumption (kg/yr) not used 6.300E+01 -—- DIET (4)
RO18 Fish consumption (kg/yr) not used 5.400E+00 -—— DIET (5)
RO18 Other seafood consumption (kg/yr) not used 9.000E-01 -—— DIET (6)
RO18 Soil ingestion rate (g/yr) 4.964E+01 3.650E+01 -— SOIL
RO18 Drinking water intake (L/yr) not used 5.100E+02 --- DWI

RO18 Contamination fraction of drinking water not used 1.000E+00 -—- FDW

RO18 Contamination fraction of household water not used 1.000E+00 -—- FHHW
RO18 Contamination fraction of livestock water not used 1.000E+00 - FLW

RO18 Contamination fraction of irrigation water not used 1.000E+00 --- FIRW
RO18 Contamination fraction of aquatic food not used 5.000E-01 -—= FRY

RO18 Contamination fraction of plant food not used -1 -—= FPLANT
RO18 Contamination fraction of meat not used -1 . FMEAT
RO18 Contamination fraction of milk not used -1 - FMILK
RO19 Livestock fodder intake for meat (kg/day) not used 6.800E+01 --- LFI5
RO19 Livestock fodder intake for milk (kg/day) not used 5.500E+01 -—- LFI6
RO19 Livestock water intake for meat (L/day) not used 5.000E+01 -—- LWI5

RO19 Livestock water intake for milk (L/day) not used 1.600E+02 -—— LWI6
RO19 Livestock soil intake (kg/day) not used 5.000E-01 -—- LSI

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 -—- DM

RO19 Depth of roots (m) not used 9.000E-01 -— DROOT
RO19 Drinking water fraction from ground water not used 1.000E+00 -— FGWDW
RO19 Household water fraction from ground water not used 1.000E+00 === FGWHH
RO19 Livestock water fraction from ground water not used 1.000E+00 -— FGWLW
RO19 Irrigation fraction from ground water not used 1.000E+00 --- FGWIR
R19B Wet weight crop yield for Non-Leafy (kg/m**2) not used 7.000E-01 —-— YV (1)
R19B Wet weight crop yield for Leafy (kg/m**2) not used 1.500E+00 ——— YV(2)
R19B Wet weight 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)
R19B Growing Season for Leafy (years) not used 2.500E-01 —— TE(2)
R19B Growing Season for Fodder (years) not used 8.000E-02 -—- TE(3)
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Summary : DT-34-Industrial
File C: \RESRAD_FAMILY\RESRAD\6 .5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Site~-Specific Parameter Summary {continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
R19B Translocation Factor for Non-Leafy not used 1.000E-01 —_— TIV(1)
R19B Translocation Factor for Leafy not usec 1.000E+00 -—- TIV{2)
R19B Translocation Factor for Fodder not usec 1.000E+00 -—= TIV(3)
R19B Dry Foliar Interception Fraction for Non-Leafy not usec 2.500E-01 -——- RDRY (1)
R19B Dry Foliar Interception Fraction for Leafy not usec 2.500E-01 - RDRY (2)
R19B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 -—— RDRY (3)
R19B 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)
R19B Wet Foliar Interception Fraction for Fodder not used 2.500E-01 - RWET (3)
R19B Weathering Removal Constant for Vegetation not used 2.000E+01 -— WLAM
Cli4 C-12 concentration in water (g/cm**3) not used 2.000E-05 -—- C12WTR
C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 -—- clacz
Cl4 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL
C14 Fraction of vegetation carbon from air not used 9.800E-01 -——— CAIR
Cl4 C~14 evasion layer thickness in soil {(m) not used 3.000E-01 —-—— DMC
C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E~-07 -—= EVSN
Ccl4 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 -— REVSN
C14 Fraction of grain in beef cattle feed not used 8.000E~-01 -—— AVFG4
Cl4 Fraction of grain in milk cow feed not used 2.000E~-01 -—= AVFGS
STOR Storage times of contaminated foodstuffs (days):

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)
STOR Milk 1.000E+00 1.000E+00 -——= STOR_T (3)
STOR Meat and poultry 2.000E+01 2.000E+01 -— STOR_T (4)
STOR Fish 7.000E+00 7.000E+00 ——— STOR_T(5)
STOR Crustacea and mollusks 7.000E+00 7.000E+00 - STOR_T (6)
STOR Well water 1.000E+00 1.000E+00 -— STOR_T (7)
STOR Surface water 1.000E+00 | 1.000E+00 - STOR_T (8)
STOR Livestock fodder 4.500E+01 4.500E+01 --- STOR_T (9)
R021 Thickness of building foundation (m) not used 1.500E-01 -— FLOOR1
RO21 Bulk density of building foundation (g/cm**3) not used 2.400E+00 ——— DENSFL
RO21 Total porosity of the cover material not used 4.000E-01 -— TPCV
R021 Total porosity of the building foundation not used 1.000E-01 -—- TPFL
RO21 Volumetric water content of the cover material not used 5.000E-02 -—-- PH20CV
RO21 Volumetric water content of the foundation not used 3.000E~02 -—- PH20FL
R021 Diffusion coefficient for radon gas (m/sec):

R0O21 in cover material not used 2.000E-06 -—= DIFCV
RO21 in foundation material not used 3.000E-07 -— DIFFL
RO21 in contaminated zone soil not used 2.000E-06 -—- DIFCZ
RO21 Radon vertical dimension of mixing {(m) not used 2.000E+00 b HMIX
R021 Average building air exchange rate (1/hr) not used 5.000E-01 -— REXG
RO21 Height of the building (room) (m) not used 2.500E+00 —— HRM

RO21 Building interior area factor not used 0.000E+00 - FAIL

R021 Building depth below ground surface (m) not used -1.000E+00 - DMFL
R021 Emanating power of Rn-222 gas not used 2.500E~01 - EMANA (1)
RO21 Emanating power of Rn-220 gas not used 1.500E~01 --- EMANA (2)
TITL 32 -—- NPTS

I%mar of graphical time points
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Summary DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Site-Specific Parameter Summary (continued)
0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
TITL Maximum number of integration points for dose 17 - - LYMAX
TITL Maximum number of integration points for risk 257 -—- -—- KYMAX

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
€ -- aquatic foods suppressed
7 -- drinking water suppressed
8 -- so0il ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : DT-34-Industrial

File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 9846.00 square meters U-234 2.700E-01
Thickness: 2.00 meters U-235 2.000E-02
Cover Depth: 0.00 meters U-238 2.700E-01
]

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)

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}: 1.340E-02 1.339E-02 1.337E-02 1.331E-02 1.312E-02 1.252E-02 1.099E-02 7.383E-03
M(t}): 5.360E-04 5.356E-04 5.349E-04 5.323E-04 5.249E-04 5.006E-04 4.395E-04 2.953E-04

OMaximum TDOSE{t): 1.340E-02 mrem/yr at t = 0.000E+00 years
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Summary : DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 1.918E-05 0.0014 9.133E-04 0.0682 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.197E-04 0.0686
U-235 2.646E-03 0.1974 6.304E-05 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.439E-05 0.0048
U-238 7.085E-03 0.5287 8.166E-04 0.0609 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.732E-04 0.0652
Total 9.750E-03 0.7276 1.793E-03 0.1338 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.857E-03 0.1386
0

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+0Q0 years

0 Water Dependent Pathways
0 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.
U-234 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 1.852E-03 0.1382
U-235 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 2.773E-03 0.2069
U-238 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 8.775E-03 0.6548
Total 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 1.340E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.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+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 1.917E-05 0.0014 9.126E-04 0.0682 0.000E+00 0.0000 O0.0COE+00 0.0300 0.000E+00 0.0000 O0.000E+00 0.0000 9.191E-04 0.0686
U-235 2.644E-03 0.1974 6.301E-05 0.0047 0.000E+00 0.0000 0.0COE+00 0.0J00 0.000E+00 0.0000 O0.000E+00 0.0000 6.440E-05 0.0048
U-238 7.080E-03 0.5287 8.160E-04 0.0609 0.000E+00 0.0000 0.0GOE+00 0.0200 0.000E+00 0.0000 O0.000E+00 0.0000 8.726E-04 0.0652

Total 9.743E-03 0.7276 1.792E-03 0.1338 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.856E-03 0.1386

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+00 years

0 Water Dependent Pathways

0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0OC 0.0000 0.000E+00 0.0000 1.851E-03 0.1382
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000 0.000E+00 0.0000 2.771E-03 0.2070
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 8.769E-03 0.6548

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 1.339E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio~

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

U-234 1.915E-05 0.0014 9.113E-04 0.0682 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.178E-04 0.0686
U-235 2.640E-03 0.1974 6.296E~05 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.442E-05 0.0048
U-238 7.070E-03 0.5287 8.149E-04 0.0609 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.714E-04 0.0652

Total 9.729E-03 0.7276 1.789E-03 0.1338 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.854E-03 0.1386

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

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrerm./yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 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 1.848E-03 0.1382
U-235 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 2.767E-03 0.2070
U-238 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 8.756E-03 0.6548

Total 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 1.337E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.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+0l1 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrer/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 1.916E-05 0.0014 9.069E-04 0.0682 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.133E-04 0.0686
U-235 2.627E-03 0.1974 6.285E-05 0.0047 0.000E+00 0.0000 0.0O0CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.458E-05 0.0049
U-238 7.035E-03 0.5287 8.108E-04 0.0609 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.671E-04 0.0652

Total 9.681E-03 0.7275 1.781E-03 0.1338 0.000E+00 0.0000 0.00CE+00 0.0000 0.0COE+00 0.0000 O0.COOE+00 0.0000 1.845E-03 0.1386

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

o] Water Dependent Pathways

o] Water Fish Radon Plant Meat Milk All Pathways*
Radio-

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

U-234 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 1.839E-03 0.1382
U-235 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 2.755E-03 0.2070
U-238 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 8.712E-03 0.6548

Total 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 1.331E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File C: \RESRAD_FAMILY\RESRAD\G .5\USERFILES\DT-34-INDUSTRIAL 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 1.971E-05 0.0015 8.944E-04 0.0682 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.006E-04 0.0686
U-235 2.592E-03 0.1975 6.289E-05 0.0048 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.541E-05 0.0050
U-238 6.935E-03 0.5284 7.994E-04 0.0609 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.548E-04 0.0651
Total 9.546E-03 0.7274 1.757E-03 0.1339 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.821E-03 0.1387
0

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

0 Water Dependent Pathways
0 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.
U-234 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 1.815E-03 0.1383
U-235 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 2.720E-03 0.2073
U-238 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 8.589E-03 0.6545
Total 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 1.312E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-INDUSTRIAL 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 2.761E-05 0.0022 8.520E-04 0.0681 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.579E-04 0.0685
U-235 2.474E-03 0.1977 6.466E-05 0.0052 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.980E-05 0.0056
U-238 6.596E-03 0.5270 7.605E-04 0.0608 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.133E-04 0.0650

Total 9.098E-03 0.7269 1.677E-03 0.1340 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.741E-03 0.1391

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

0 Water Dependent Pathways

0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 1.737E-03 0.1388
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 2.608E-03 0.2084
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 8.170E-03 0.6528

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000 0.000E+00 0.0000 1.252E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5 \USERFILES\DT-34-INDUSTRIAL 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 9.338E-05 0.0085 7.419E-04 0.0675 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.494E-04 0.0682
U-235 2.170E-03 0.1975 6.956E-05 0.0063 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.084E-05 0.0074
U-238 5.718E-03 0.5204 6.597E-04 0.0600 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.054E-04 0.0642

Total 7.981E-03 0.7263 1.471E-03 0.1339 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.536E-03 0.1398

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

0 Water Dependent Pathways

0 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.

U-234 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 1.585E-03 0.1442
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.320E-03 0.2112
U-238 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 7.083E-03 0.6446

Total 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 0.000E+00 0.0000 1.099E-02 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.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
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meax Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 6.044E-04 0.0819 4.603E-04 0.0623 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.905E-04 0.0664
U-235 1.369E-03 0.1854 7.073E-05 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.192E-05 0.0124
U-238 3.468E-03 0.4696 4.009E-04 0.0543 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.286E-04 0.0581
Total 5.441E-03 0.7369 9.319E-04 0.1262 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.011E-03 0.1369
0
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
0 Water Dependant Pathways
0 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.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.555E-03 0.2106
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.531E-03 0.2074
U-238 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 O0.000E+00 0.0000 4.297E-03 0.5820
Total 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 7.383E-03 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr) / (pCi/g)

(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
U-234 U-234 1.000E+00 6.860E-03 6.855E-03 6.845E-03 6.811E-03 6.714E-03 6.385E-03 5.531E-03 3.347E-03
U-234 Th-230 1.000E+00 6.825E-08 2.047E-07 4.773E-07 1.428E-06 4.118E-06 1.323E-05 3.685E-05 9.695E-05
U-234 Ra-226+D 1.000E+00 1.264E-09 8.845E-09 4.670E-08 4.162E-07 3.471E-06 3.624E-05 2.903E-04 2.220E-03
U-234 Pb-210+D 1.000E+00 4.480E-13 6.672E-12 7.663E-11 1.922E-09 4.040E-08 9.270E-07 1.083E-05 9.596E-05
U-234 EDSR(]) 6.860E~-03 6.855E-03 6.845E-03 6.812E-03 6.721E-03 6.435E-03 5.869E-03 5.760E-03

0U-235+D U-235+D 1.000E+00 1.387E-01 1.386E-01 1.384E-01 1.377E-01 1.357E-01 1.291E-01 1.119E-01 6.785E-02
U-235+4D Pa-231 1.000E+00 2.046E-06 6.134E-06 1.429E-05 4.266E-05 1.221E-04 3.825E-04 9.894E-04 1.983E-03
U-235+D Ac-227+D 1.000E+00 7.792E-08 5.400E-07 2.791E-06 2.308E-05 1.577E-04 9.494E-04 3.115E-03 6.734E-03
U-235+D ZDSR(J) 1.387E-01 1.386E-01 1.384E-01 1.377E-01 1.360E-01 1.304E-01 1.160E-01 7.657E-02
0U-238 U-238 5.400E-05 3.300E-07 3.298E-07 3.293E-07 3.277E-07 3.230E-07 3.073E-07 2.663E-07 1.615E-07
0U-238+D U-238+D 9.999E-01 3.250E-02 3.248E-02 3.243E-02 3.227E-02 3.181E-02 3.026E-02 2.623E-02 1.590E-02
U-238+D U-234 9.999E-01 9.722E-09 2.915E-08 6.791E-08 2.027E-07 5.805E-07 1.819E-06 4.714E-06 9.507E-06
U-238+D Th-230 9.999E-01 6.449E-14 4,512E-13 2.383E-12 2.124E-11 1.774E-10 1.863E-09 1.514E-08 1.215E-07
U-238+D Ra-226+D 9.999E-01 8.959E-16 1.343E-14 1.565E-13 4.134E-12 9.992E-11 3.428E-09 8.141E-08 2.002E-06
U~-238+4D Pb-210+D 9.999E-01 2.543E-19 7.836E-18 1.949E-16 1.456E-14 9.105E-13 7.359E-11 2.780E-09 8.408E-08
U-238+D SDSR(3J) 3.250E-02 3.248E-02 3.243E-02 3.227E-02 3.181E-02 3.026E-02 2.623E-02 1.591E-02
The DSR includes contributions from associated (half-life < 180 days) daughters.
0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dos2 Limit = 2.500E+0l mrem/yr

ONuclide

(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
U-234 3.644E+03 3.647E+03 3.652E+03 3.670E+03 3.720E+03 3.8B85E+03 4.260E+03 4.340E+03
U-235 1.803E+02 1.804E+02 1.807E+02 1.815E+02 1.838E+02 1.917E+402 2.155E+02 3.265E+02
U-238 7.692E+02 7.698E+02 7.709E+02 7.748E+02 7.859E+02 8.262E+02 9.530E+02 1.571E+03
0

and at tmax = time of maximum total dose

summed Dose/Source Ratios DSR(i,t) in

(mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelinss G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

= 0.000E+00 years

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(i) (pCi/qg) (years) (pCi/qg) (pCi/qg)
U-234 2.700E-01 0.000E+00 6.860E-03 3.644E+03 6.860E-03 3.644E+03
U-235 2.000E-02 0.000E+00 1.387E-01 1.803E+02 1.387E-01 1.803E+02
U-238 2.700E-01 0.000E+00 3.250E-02 7.692E+02 3.250E-02 7.692E+02
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Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONuclide 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
U-234 U-234 1.000E+00 1.852E-03"1.851E-03 1.848E-03 1.839E-03 1.813E-03 1.724E-03 1.493E-03 9.037E-04
U-234 U-238 9.999E-01 2.625E-09 7.870E-09 1.834E-08 5.474E-08 1.567E-07 4.912E-07 1.273E-06 2.567E-06
U-234 ZDOSE (3) 1.852E-03 1.851E-03 1.848E-03 1.839E-03 1.813E-03 1.724E-03 1.495E-03 9.063E-04
0Th-230 U-234 1.000E+00 1.843E-08 5.527E-08 1.289E-07 3.856E-07 1.112E-06 3.573E-06 %.950E-06 2.618E-05
Th-230 U-238 9.999E-01 1.741E-14 1.218E-13 6.433E-13 5.736E-12 4.790E-11 5.029E-10 £.089E-09 3.280E-08
Th-230 SDOSE(j) 1.843E-08 5.527E-08 1.289E-07 3.856E-07 1.112E-06 3.573E-06 9.954E-06 2.621E-05
ORa-226 U-234 1.000E+00 3.413E-10 2.388E-09 1.261E-08 1.124E-07 9.370E-07 9.786E-06 7.839E-05 5.993E-04
Ra-226 U-238 9.999E-01 2.419E-16 3.627E-15 4.226E-14 1.116E-12 2.698E-11 9.256E-10 Zz.198E-08 5.406E-07
Ra-226 =DOSE(J) 3.413E-10 2.388E-09 1.261E-08 1.124E-07 9.371E-07 9.787E-06 7.841E-05 5.998E-04
0Pb-210 U-234 1.000E+00 1.209E-13 1.802E-12 2.069E-11 5.189E-10 1.091E-08 2.503E-07 Z.923E-06 2.591E-05
Pb-210 U-238 9.999E-01 6.865E-20 2.116E-18 5.263E-17 3.930E-15 2.458E-13 1.987E-11 7.506E-10 2.270E-08
Pb-210 ZEDOSE(J) 1.210E-13 1.802E-12 2.069E-11 5.189E-10 1.091E-08 2.503E-07 Z.924E-06 2.593E-05
0U-235 U-235 1.000E+00 2.773E-03 2.771E-03 2.767E-03 2.753E-03 2.714E-03 2.582E-03 Z.238E-03 1.357E-03
0pPa-231 U-235 1.000E+00 4.092E-08 1.227E-07 2.859E-07 8.532E-07 2.443E-06 7.651E-06 1.97%E-05 3.965E-05
0Ac-227 U-235 1.000E+00 1.558E-09 1.080E-08 5.582E-08 4.617E-07 3.155E-06 1.899E-05 €.230E-05 1.347E-04
0U-238 U-238 5.400E-05 8.911E-08 8.904E-08 8.892E-08 8.847E-08 8.722E-08 8.296E-08 7.191E-08 4.360E-08
U-238 U-238 9.899E-01 8.775E-03 8.768E-03 8.756E~03 8.712E-03 8.589E-03 8.170E-03 7.081E-03 4.294E-03
U-238 SDOSE(J) 8.775E-03 8.769E-03 8.756E~03 8.712E-03 8.589E-03 8.170E-03 7.081E-03 4.294E-03
THF (i) is the thread fraction of the parent nuclide.
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Individual Nuclide Soil Concentration
Parent Nuclide end Branch Fraction Indicated
ONuclide Parent THF (i) S(j,t), pCi/g

(3) (i) t= 0.000E+00 1.000E+0C 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.513E-01 2.177E-01 1.317E-01
U-234 U-238 9.999E-01 0.000E+00 7.648BE-07 2.291E-06 7.599E-06 2.247E-05 7.125E-05 1.852E-04 3.740E-04
U-234 28(J): 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

0Th-230 U-234 1.000E+00 0.000E+00 2.430E-0€ 7.2B4E-06 2.422E-05 7.213E-05 2.344E-04 6.550E-04 1.725E-03
Th-230 U-238 9.999E-01 0.000E+00 3.443E-12 3.096E-11 3.429E-10 3.056E-09 3.284E-08 2.688E-07 2.161E-06
Th-230 2S(j): 0.000E+00 2.430E-06 7.284E-06 2.422E-05 7.213E-05 2.345E-04 6.553E-04 1.727E-03
ORa-226 U-234 1.000E+00 0.000E+00 5.262E-10 4.730E-09 5.235E-08 4.660E-07 4.980E-06 4.016E-05 3.078E-04
Ra-226 U-238 9.999E-01 0.000E+00 4.972E-16 1.341E-14 4.945E-13 1.319E-11 4.687E-10 1.124E-08 2.775E-07
Ra-226 £S(j): 0.000E+00 5.262E-10 4.730E-09 5.236E-08 4.660E-07 4.981E-06 4.017E-05 3.080E-04
0Pb-210 U-234 1.000E+00 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.769E-06 3.263E-05 2.900E-04
Pb-210 U-238 9.999E-01 0.000E+00 3.840E-18 3.069E-16 3.617E-14 2.584E-12 2.187E-10 8.364E-09 2.539E-07
Pb-210 £S(j): 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.770E-06 3.263E-05 2.902E-04
0U-235 U-235 1.000E+00 2.000E~02 1.999E-02 1.996E-02 1.986E~02 1.958E-02 1.862E-02 1.614E-02 9.787E-03
0Pa-231 U-235 1.000E+00 0.000E+00 4.229E-07 1.267E-06 4.201E-06 1.242E-05 3.936E-05 1.021E-04 2.049E-04
0Ac-227 U-235 1.000E+00 0.000E+00 6.658E-09 5.855E-08 6.011E-07 4.381E-06 2.695E-05 8.885E-05 1.923E-04
0u-238 U-238 5.400E-05 1.458E-05 1.457E-05 1.455E-05 1.448E-05 1.427E-05 1.357E-05 1.177E-05 7.135E-06
U-238 U-238 9.999E-01 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01
U-238 2S(3): 2.700E~01 2.698BE-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

THF (i) is the thread fraction of the parent nuclide.
ORESCALC.EXE execution time = 3.05 seconds
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Intrisk : DT-34-Industrial
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Cancer Risk Slope Factors Summary Table
Risk Library: HEAST 2001 Morbidity
0 Current Base Parameter
Menu Parameter Value Case* Name
sf-1 Ground external radiation slope factors, 1l/yr per (pCi/g):
Sf-1 AC-227+D 1.47E-06 3.48E-10 SLPF( 1,1)
Sf-1 Pa-231 1.39E-07 1.39E-07 SLPF( 2,1)
sf-1 Pb-210+4D 4.21E-09 1.41E-09 SLPF( 3,1)
Sf-1 Ra=-226+D 8.49E-06 2.29E-08 SLPF( 4,1)
sf-1 Th-230 8.19E-10 8.19E-10 SLPF({ 5,1)
sf-1 U-234 2.52E-10 2.52E-10 SLPF( 6,1)
sf-1 U-2354D 5.43E-07 5.18E-07 SLPF( 7,1)
Sf-1 U-238 4.99E-11 4.99E-11 SLPF( 8,1)
sf-1 U-238+D 1.14E-07 4.99E-11 SLPF( 9,1)
Sf-2 Inhalation, slope factors, 1/(pCi):
Sf-2 ACc-2274D 2.09E-07 1.49E-07 SLPF( 1,2)
Sf-2 Pa-231 4.55E-08 4.55E-08 SLPF( 2,2)
Sf-2 Pb-210+D 1.39E-08 2.77E-09 SLPF( 3,2)
Sf-2 Ra-226+D 1.16E-08 1.15E-08 SLPF{ 4,2)
Sf-2 Th-230 2.85E-08 2.85E-08 SLPF( 5,2)
sf-2 U-234 1.14E-08 1.14E-08 SLPF( 6,2)
sf-2 U-235+4D 1.01E-08 1.01E-08 SLPF( 7,2)
Sf-2 U-238 9.32E-09 9.32E-09 SLPF( 8,2)
Sf-2 U-238+4D 9.35E-09 9.32E-09 SLPF( 9,2)
Sf-3 Food ingestion, slope factors, 1/(pCi):
sf-3 AC-2274D 6.53E-10 2.45E-10 SLPF({ 1,3)
sf-3 Pa-231 2.26E-10 2.26E-10 SLPF( 2,3)
Sf-3 Pb-210+D 3.44E-09 1.18E-09 SLPF( 3,3)
sf-3 Ra-226+D 5.15E-10 5.14E-10 SLPF( 4,3)
sf-3 Th-230 1.19-10 1.19E-10 SLPF{ 5,3)
Sf-3 U-234 9.55E-11 9.55E-11 SLPF( 6,3)
Sf-3 U-235+D 9.76E-11 9.44E-11 SLPF( 7,3)
Sf-3 U-238 8.66E-11 8.66E-11 SLPF{ 8,3)
Sf-3 U-238+D 1.21E-10 8.66E-11 SLPF{ 9,3)
SE-3 Water ingestion, slope factors, 1/(pCi):
Sf-3 AC-227+D 4.86E-10 2.01E-10 SLPF( 1,4)
SE-3 Pa-231 1.73E-10 1.73E-10 SLPF( 2,4)
sf-3 Pb~-210+4D 1.27E-09 8.81E-10 SLPF({ 3,4)
Sf-3 Ra-226+D 3.86E-10 3.85E-10 SLPF{ 4,4)
Sf-3 Th-230 9.10E-11 9.10E-11 SLPF( 5,4)
Sf-3 U-234 7.07E-11 7.07E-11 SLPF{ 6,4)
Sf-3 U-235+4D 7.18E-11 6.96E-11 SLPF( 7,4)
Sf-3 U-238 6.40E-11 6.40E-11 SLPF( 8,4)
Sf-3 U-238+D 8.71E-11 6.40E-11 SLPF( 9,4)
Sf-3 Soil ingestion, slope factors, 1/(pCi):
Sf-3 AC-227+D 1.16E-09 3.81E-10 SLPF( 1,5)
sf-3 Pa-231 3.74E-10 3.74E-10 SLPF( 2,5)
Sf-3 Pb-210+D 2.66E-09 1.84E-09 SLPF( 3,5)
Sf-3 Ra-226+D 7.30E~10 7.29E-10 SLPF( 4,5)
Sf-3 Th-230 2.02E-10 2.02E-10 SLPF( 5,5)
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Intrisk DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\6.S\USERFILES\DT—34-INDUSTRIAL 2011.RAD
Cancer Risk Slope Factors Summary Table (continued)
Risk Library: HEAST 2001 Morbidity

Current Base Parameter
Menu Parameter Value Case* Name
Sf-3 U-234 1.58E-10 1.58E-10 SLPF( 6,5)
sf-3 U-235+D 1.63E-10 1.57E-10 SLPF( 7,5)
sf-3 U-238 1.43E-10 1.43E-10 SLPF( 8,5)
Sf-3 U-238+D 2.10E-10 1.43E-10 SLPF( 9,5)
Sf-Rn Radon Inhalation slope factors, 1/(pCi):
Ssf-Rn Rn-222 1.80E-12 1.80E-12 SLPFRN(1, 1)
Sf-Rn Po-218 3.70E-12 3.70E-12 SLPFRN(1,2)
Sf-Rn Pb-214 6.20E-12 6.20E-12 SLPFRN(1, 3}
Sf-Rn Bi-214 1.50E-11 1.50E-11 SLPFRN(1,4)
Sf-Rn Radon K factors, (mrem/WLM):
Sf-Rn Rn-222 Indoor 7.60E+02 7.60E+02 KFACTR(1,1)
Sf-Rn Rn-222 OQutdoor 5.70E+02 5.70E+02 KFACTR(1,2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Risk Slope and Environmental Transport Factors for the Ground Pathway
ONuclide Slope{(i)* ETFG(i,t) At Time in Years (dimensionless)

(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
Ac-227 3.480E-10 1.755E-01 1.755E-01 1.755E-01 1.755E-01 1.755E-01 1.755E-01 1.755E-01 1.755E-01
At-218 3.570E-09 1.780E-01 1.780E-01 1.780E-01 1.780E-01 1.780E-01 1.780E-01 1.780E-01 1.780E-01
Bi-210 2.760E-09 1.733E-01 1.733E-01 1.733B-01 1.733E-01 1.733E-01 1.733E-01 1.733E-01 1.733E-01
Bi-211 1.880E-07 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01
Bi-214 7.480E-06 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01
Fr-223 1.400E-07 1.743E-01 1.743E-01 1.743BE-01 1.743E-01 1.743E-01 1.743E-01 1.743E-01 1.743E-01
Pa-231 1.390E-07 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01
Pa-234 8.710E-06 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01
Pa-234m 6.870E-08 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01
Pb-210 1.410E-09 1.800E-01 1.800E-01 1.800E-01 1.800E-01 1.800E-01 1.800E-01 1.800E-01 1.800E-01
Pb-211 2.290E-07 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01 1.724E-01
Pb-214 9.820E-07 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01 1.734E-01
Po-210 3.950E-11 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01
Po-211 3.580E-08 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01
Po-214 3.860E-10 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01 1.717E-01
Po-215 7.480E-10 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01
Po-218 4.260E-11 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E~01 1.722E-01
Ra-223 4.340E-07 1.742E-01 1.742E-01 1.742E-01 1.742E-01 1.742E-01 1.742E-01 1.742E-01 1.742E-01
Ra-226 2.290E-08 1.747E-01 1.747E-01 1.747E-01 1.747E-01 1.747E-01 1.747E-01 1.747E-01 1.747E-01
Rn-219 2.250E-07 1.735E-01 1.735E-01 1.735E-01 1.735E-01 1.735E-01 1.735E-01 1.735E-01 1.735E-01
Rn-222 1.740E-09 1.719E-01 1.719E-01 1.71%E-01 1.719E-01 1.719E-01 1.719E-01 1.719E-01 1.719E-01
Th-227 3.780E-07 1.744E-01 1.744E-01 1.744E-01 1.744E-01 1.744E-01 1.744E-01 1.744E-01 1.744E-01
Th-230 8.190E-10 1.759E-01 1.759E-01 1.759E-01 1.759E-01 1.759E-01 1.759E-01 1.759E-01 1.759E-01
Th-231 2.450E-08 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01
Th-234 1.630E-08 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01
T1-207 1.520E-08 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01
T1-210 0.000E+00 1.835E-01 1.835E-01 1.835E-01 1.835g-01 1.835E-01 1.835E-01 1.835E-01 1.835E-01
U-234 2.520E-10 1.769E-01 1.769E-01 1.769E-01 1.769E-01 1.769E-01 1.769E-01 1.769E-01 1.769E-01
U-235 5.180E-07 1.746E-01 1.746E-01 1.746E-01 1.746E-01 1.746E-01 1.746E-01 1.746E-01 1.746E-01
U-238 4.990E-11 1.818-01 1.818E-01 1.818E-01 1.818E-01 1.818E-01 1.818E-01 1.818E-01 1.818E-01
* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.



1RESRAD, Version 6.5 T Limit = 180 days 03/16/2011 10:36 Page 5
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34—INDUSTRIAL 2011.RAD

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways

Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 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 0.000E+00 0.000E+00
Pa-231 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 0.000E+00 0.000E+00
Pb-210 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 0.000E+00 0.000E+00
Ra-226 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 0.000E+00 0.000E+00
Th-230 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 0.000E+00 0.000E+00
U-234 6.921E-03 0.000E+00 O0.000E+00 0.000E+00 3.251E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 3.251E+00
U-235 5.127E-04 0.000E+00 0.000E+00 0.000E+00 2.408E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.408E-01
U-238 6.921E-03 0.000E+00 0.000E+00 0.000E+00 3.251E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.251E+00
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9 (irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+C0 0.000E+00 0.000E+00

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Total 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00 0.000E+00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil

Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

Ac-227 7.272E-12 0.0000 1.526E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.989E-13 0.0000

Pa-231 3.150E-12 0.0000 1.524E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.884E-13 0.0000

Pb-210 3.362E-16 0.0000 1.619E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.458E-14 0.0000

Ra-226 3.974E-12 0.0000 8.045E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.386E-14 0.0000

Th-230 1.087g-13 0.0000 5.515E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.836E-12 0.0000

U-234 2.982E-10 0.0014 1.955E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.273E-08 0.0597

U-235 4.696E~-08 0.2205 1.283E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.747E-10 0.0046

U-238 1.314E-07 0.6170 1.604E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.692E-08 0.0794

Total 1.787E-07 0.8389 3.688E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.062E-08 0.1438



lRESRAD,Qsion 6.5 T Limit = 180 days 03/16/2011 10:36 Qa 6

Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6. S5\USERFILES\DT-34-INDUSTRIAL 2011.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 7.823E-12 0.0000
Pa-231 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 3.891E-12 0.0000
Pb-210 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 1.508E-14 0.0000
Ra-226 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 3.999E-12 0.0000
Th-230 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 2.497E-12 0.0000
U-234 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 1.498E-08 0.0703
U-235 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 4.807E-08 0.2256
U-238 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 1.500E-07 0.7039
Total 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 2.130E-07 1.0000

** gum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0

Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00

Water-ind. == Water-independent Water-dep. == Water-dependent
0

Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years

0 Water Indevendent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 3.023E-10 0.0014 1.955E-09 0.0092 0.000=+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.273E-08 0.0598
U-235 4.697E-08 0.2205 1.286E-10 0.0006 0.000=+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.757E-10 0.0046
U-238 1.314E-07 0.6170 1.604E-09 0.0075 0.000=+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.692E-08 0.0794

Total 1.787E-07 0.8389 3.688E-09 0.0173 0.000=+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.062E-08 0.1438
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i} and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
Water Fish Fadon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 1.499E-08 0.0704
U-235 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 O0.000E+00 0.0000 4.808E-08 0.2257
U-238 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 1.500E-07 0.7039
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.130E-07 1.0000

***CNRSI(i,p,t) includes contribution

from decay deughter radionuclides
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Intrisk DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+00 years
Water Independent Pathways (Inhalatior. w/o radon) Water Dependent Pathways
Radio- Total
Nuclide 1Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.707E-10 0.000E+00 0.000E+00 0.000E+00 8.016E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.016E-08
Pa-231 1.084E-08 0.000E+00 0.000E+00 0.000E+00 5.092E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.092E-06
Pb-210 1.387E-13 0.000E+00 0.000E+00 0.000E+00 6.514E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.514E-11
Ra-226 1.349E-11 0.000E+00 0.000E+00 0.000E+00 6.336E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.336E-09
Th-230 6.228E-08 0.000E+00 0.000E+00 0.000E+00 2.925E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.925E-05
U-234 6.916E-03 0.000E+00 0.000E+00 0.000E+00 3.249E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.249E+00
U-235 5.123E-04 0.000E+00 0.000E+00 0.000E+00 2.406E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.406E-01
U-238 6.916E-03 0.000E+00 0.000E+00 0.000E+00 3.249E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.249E+00
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTO9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.COOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.CO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.000E+00 0.CO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-~
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 8.115E-12 0.0000 1.703E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.452E-13 0.0000
Pa-231 3.400E-12 0.0000 1.645E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.351E-13 0.0000
Pb-210 3.909E-16 0.0000 1.883E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.695E-14 0.0000
Ra-226 4.468E-12 0.0000 9.045E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.683E-14 0.0000
Th-230 1.174E-13 0.0000 5.955E-13 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.983E-12 0.0000
U-234 2.980E-10 0.0014 1.954E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.272E-08 0.0597
U-235 4.693E-08 0.2205 1.282E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.741E-10 0.0046
U-238 1.313E-07 0.6170 1.602E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.691E-08 0.0794
Total 1.786E-07 0.8389 3.685E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.060E-08 0.1438
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Intrisk : DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pataways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milx All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 8.731E-12 0.0000
Pa-231 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 4.200E-12 0.0000
Pb-210 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 1.753E-14 0.0000
Ra-226 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 4.496E-12 0.0000
Th-230 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 2.696E-12 0.0000
U-234 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 1.497E-08 0.0703
U-235 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 4.803E-08 0.2256
U-238 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 1.498E-07 0.7039
Total 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 2.129E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pbh-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+D0
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.b00€+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water~dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i} and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 3.026E-10 0.0014 1.954E-09 0.0092 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.272E-08 0.0598
U-235 4.694E-08 0.2205 1.286E-10 0.0006 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.751E-10 0.0C46
U-238 1.313E-07 0.6170 1.602E-09 0.0075 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.691E-08 0.0794
Total 1.786E~-07 0.8389 3.685E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.060E-08 0.1438
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existant Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.0J0E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.498E-08 0.0704
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000) 0.000E+00 0.0000 0.000E+00 0.0000 4.804E-08 0.2257
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.498E-07 0.7039
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 2.129E-07 1.0000

***CNRSI(i,p,t)

includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.501E-09 0.000E+00 0.000E+00 0.000E+00 7.050E-07 0.000E+00 0.000E+00 0.0D00E+00 0.000E+00 0.000E+00 7.050E-07
Pa-231 3.247E-08 0.000E+00 0.000E+00 0.000E+00 1.525E-05 O0.000E+00 O0.000E+00 0.D00E+00 0.000E+00 0.000E+00 1.525E-05
Pb-210 3.683E-12 0.000E+00 0.000E+00 O0.000E+00 1.730E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.730E-09
Ra-226 1.213E-10 0.000E+00 0.000E+00 0.000E+00 5.696E-08 0.000E+00 0.000E+00 0.D00E+00 0.000E+00 0.000E+00 5.696E-08
Th-230 1.867E-07 0.000E+00 0.000E+00 0.000E+00 8.770E-05 0.000E+00 0.000E+00 0.D00E+00 0.000E+00 O0.000E+00 8.770E-05
U-234 6.906E-03 0.000E+00 O0.000E+00 O0.000E+00 3.244E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.244E+00
U-235 5.116E-04 0.000E+00 0.000E+00 0.000E+00 2.403E-01 0.000E+00 O0.000E+00 0.D00E+00 O0.000E+00 0.000E+00 2.403E-01
U-238 6.906E-03 0.000E+00 0.000E+00 O0.000E+00 3.244E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.244E+00
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 PoO-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+CO 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+(0 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+(0 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Fathways (p)
and Fraction of Total Risk at t= 3.000E+0C years
0 Water Independent Pathways (Inhalaticn excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 9.966E-12 0.0000 2.091E-13 0.0000 0.000E+00 0.0000 O0.000E+00 0.0C00 O0.000E+00 0.0000 5.468E-13 0.0000
Pa-231 3.900E-12 0.0000 1.887E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 7.284E-13 0.0000
Pb-210 5.195E-16 0.0000 2.502E-16 0.0000 0.000E+00 0.0000 O.000E+00 0.0C00 0.000E+00 0.0000 2.253E-14 0.0000
Ra-226 5.569E-12 0.0000 1.127E-15 (0.0000 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 3.344E-14 0.0000
Th-230 1.347E-13 0.0000 6.834E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 2.275E-12 0.0000
U-234 2.976E-10 0.0014 1.951E-09 0.0092 0.000E+00 0.0000 O0.000E+00 0.0C00 0.000E+00 0.0000 1.270E-08 0.0597
U-235 4.686E-08 0.2205 1.280E-10 0.0006 0.000E+00 0.0000 O0.000E+00 0.0C00 0.000E+00 0.0000 9.727E-10 0.0046
U-238 1.311E-07 0.6170 1.600E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 1.688E-08 0.0794
Total 1.783E-07 0.8389 3.680E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.0000 3.056E-08 0.1438
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Intrisk : DT-34-Industrial
File C: \RESRAD_FAMILY\RESRAD\G .5\USERFILES\D"-34-INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac~-227 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.072E-11 0.0001
Pa-231 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 4.817E-12 0.0000
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.330E-14 0.0000
Ra-226 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 5.604E-12 0.0000
Th-230 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 3.093E-12 0.0000
U-234 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 1.495E-08 0.0703
U-235 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 4.796E-08 0.2256
U-238 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 1.496E-07 0.7039
Total 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 2.126E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb~214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 3.032E~10 0.0014 1.951E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.270E-08 0.0598
U-235 4.688E-08 0.2205 1.284E-10 0.0006 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.73%9E-10 0.0046
U-238 1.311E-07 0.6170 1.600E-0% 0.0075 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.688E-08 0.0794
Total 1.783E-07 0.8389 3.680E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.056E-08 0.1438



1RESRAD, Version 6.5 T Limit = 180 days 03/16/2011 10:36 Page 13
Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 1.496E-08 0.0704
U-235 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 4.798E-08 0.2257
U-238 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 O0.000E+00 0.0000 1.496E-07 0.7039
Total 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 O0.000E+00 0.0000 2.126E-07 1.0000

***CNRSI(i,p,t)

includes contribution

from decay daughter radionuclides
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T Limit = 180 days
Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+0l years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milx Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.541E-08 0.000E+00 0.000E+00 0.000E+00 7.237E-06 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 7.237E-06
Pa-231 1.077E-07 0.000E+00 O0.000E+00 0.000E+00 5.058E-05 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.0S5S8E-05
Pb-210 1.289E-10 0.000E+00 0.000E+00 0.000E+00 6.057E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.057E-08
Ra-226 1.342E~09 O0.000E+00 O0.000E+00 0.000E+00 6.304E-07 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 6.304E-07
Th-230 6.208E-07 0.000E+00 0.000E+00 0.000E+00 2.916E-04 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 2.916E-04
U-234 6.872E-03 0.000E+00 O0.000E+00 O0.000E+00 3.228E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 3.228E+00
U-235 5.090E-04 0.000E+00 O0.000E+00 0.000E+00 2.391E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.391E-01
U-238 6.872E-03 0.000E+00 0.000E+00 0.000E+00 3.228E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.228E+00
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, nilk pathways
Amount of Intake Quantities QINT9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+01 years
Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 O0.0O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.(O00E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.C000E+00 O0.COOE+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-~227 1.796E-11 0.0001 3.769E-13 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.854E-13 0.0000
Pa-231 5.636E-12 0.0000 2.727E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.053E-12 0.0000
Pb-210 1.208E-15 0.0000 5.818E~16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.237E-14 0.0000
Ra~226 1.060E-11 0.0001 2.146E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.367E-14 0.0000
Th-230 1.952E-13 0.0000 9.899E-13 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.296E-12 0.0000
U-234 2.961E-10 0.0014 1.941E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.264E-08 0.0597
U-235 4.663E-08 0.2204 1.274E-10 0.0006 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.678E-10 0.0046
U-238 1.305E-07 0.6169 1.592E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.680E-08 0.0794
Total 1.775E-07 0.8389 3.662E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.041E-08 0.1438
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Patlrways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O.0COE+00 0.0000 O.0COE+00 0.0000 O0.00JE+00 0.0000 O0.000E+00 0.0000 1.932E-11 0.0001
Pa-231 0.000E+00 0.0000 O0.000E+00 0.0000 O0.O00OE+00 0.0000 O0.00JE+00 0.0000 O0.000E+00 0.0000 6.962E-12 0.0000
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.416E-14 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.0O00QE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.067E-11 0.0001
Th-230 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 4.481E-12 0.0000
U-234 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 1.487E-08 0.0703
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0OCOE+00 0.0000 4.772E-08 0.2256
U-238 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 1.48%E-07 0.7039
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.115E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSO9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.00OCE+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.0COE+00 O0.000E+00 0.000E+00 O0.000E+0C 0.000E+00 0.000E+00 O0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 3.069E-10 0.0015 1.942E-09 0.0092 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.264E-08 0.0598
U-235 4.665E-08 0.2206 1.281E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.698E-10 0.0046
U-238 1.305E-07 0.6169 1.592E-09 0.0075 O0.000E+00 0.0000 O0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.680E-08 0.0794
Total 1.775E-07 0.8389 3.662E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.041E-08 0.1438
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Intrisk : DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-INDUSTRIAL 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+0l1 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 1.489E-08 0.0704
U-235 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 4.775E-08 0.2257
U-238 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 1.489E-07 0.7039
Total 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 2.115E-07 1.0000

***CNRSI(i,p,t) includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34—INDUSTRIAL 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Derendent Pathways
Radio- Total
Nuclide 1Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.123E-07 0.000E+00 O0.000E+00 O0.000E+00 5.275E-05 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 5.275E-05
Pa-231 3.184E-07 0.000E+00 0.000E+00 0.000E+00 1.496E-04 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 1.496E-04
Pb-210 2.990E-09 0.000E+00 0.000E+00 0.000E+00 1.4pSE—06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.405E-06
Ra-226 1.194E-08 0.000E+00 O0.000E+00 O0.000E+00 5.611E-06 0.000E+00 O0.000E+00 O0.0O00E+00 0.000E+00 0.000E+00 5.611E-06
Th-230 1.849E-06 0.000E+00 0.000E+00 0.000E+00 8.685E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.685E-04
U-234 6.774E-03 0.000E+00 0.000E+00 0.000E+00 3.182E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.182E+00
U-235 5.018E-04 0.000E+00 0.000E+00 0.000E+00 2.357E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.357E-01
U-238 6.774E-03 0.000E+00 0.000E+00 0.000E+00 3.182E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.182E+00
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTSW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+CO
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+GO
Total 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 5.010E-11 0.0002 1.051E-12 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.749E-12 0.0000
Pa-231 1.050E-11 0.0001 5.080E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.962E-12 0.0000
Pb-210 5.960E-15 0.0000 2.871E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.585E-13 0.0000
Ra-226 3.494E-11 0.0002 7.073E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.098E-13 0.0000
Th-230 3.661E-13 0.0000 1.857E-12 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.183E-12 0.0000
U-234 2.919E-10 0.0014 1.913E-09 0.0092 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.246E-08 0.0597
U-235 4.597E-08 0.2204 1.256E-10 0.0006 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 9.541E-10 0.0046
U-238 1.286E-07 0.6167 1.570E-09 0.0075 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.656E-08 0.0794
Total 1.750E~07 0.8389 3.612E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.998E-08 0.1437
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Intrisk : DT-34-Industrial
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34~INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 5.390E-11 0.0003
Pa-231 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 1.297E-11 0.0001
Pb-210 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 2.673E-13 0.0000
Ra-226 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 3.515E-11 0.0002
Th-230 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 8.406E-12 0.0000
U-234 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 1.466E-08 0.0703
U-235 0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.705E-08 0.2255
U-238 0.000E+00 0.0000 0.00OCE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.468E-07 0.7036
Total 0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.086E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
o]
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+0l1 years
0] Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.0CCE+00 0.00CE+00 0.00OE+00 0.00OCE+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.00OE+00 0.000E+00 O0.000E+0Q0
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS{i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+0l years
o] Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 3.271E-10 0.0016 1.915E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 1.246E-08 0.0597
U-235 4.603E-08 0.2207 1.272E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.00OCE+00 0.0000 9.588E-10 0.0046
U-238 1.286E-07 0.6167 1.570E-09 0.0075 0.000E+00 0.0000 O0.00OCE+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 1.656E-08 0.0794
Total 1.750E-07 0.8389 3.612E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 2.998E-08 0.1437
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. r-sk fract. risk fract. risk fract. risk fract.
U-234 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 1.470E-08 0.0705
U-235 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 4.711E-08 0.2259
U-238 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 1.468E-07 0.7036
Total 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 2.086E-07 1.0000

***CNRSI(i,p,t)

includes contribution from decay daughter radionuclides
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.S\USERFILES\DT—34—INDUSTRIAL 2011.RAD
amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 6.908E-07 0.000E+00 0.000E+00 0.000E-00 3.245E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.245E-04
Pa-231 1.009E-06 0.000E+00 0.000E+00 0.000E-00 4.739E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.739E-04
Pb-210 7.099E-08 0.000E+00 0.000E+00 0.000E-00 3.335E-05 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.335E-05
Ra-226 1.277E-07 0.000E+00 0.000E+00 0.000E-00 5.997E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.997E-05
Th-230 6.010E-06 0.000E+00 0.000E+00 0.000E-00 2.823E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.823E-03
U-234 6.444E-03 0.000E+00 0.000E+00 0.000E+00 3.027E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.027E+00
U-235 4.773E-04 0.000E+00 0.000E+00 O0.000E-00 2.242E-01 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.242E-01
U-238 6.444E-03 0.000E+00 0.000E+00 0.000E+00 3.027E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.027E+00
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTO(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 1.993E-10 0.0010 4.182E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.093E-11 0.0001
Pa-231 2.644E-11 0.0001 1.279E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.938E-12 0.0000
Pb-210 6.850E-14 0.0000 3.300E-14 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.971E-12 0.0000
Ra-226 2.300E-10 0.0012 4.657E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.381E-12 0.0000
Th-230 9.454E-13 0.0000 4.795E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.596E-11 0.0001
U-234 2.776E-10 0.0014 1.820E-09 0.0092 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.185E-08 0.0596
U-235 4.372E-08 0.2199 1.195E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.075E-10 0.0046
U-238 1.224E-07 0.6155 1.493E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.575E-08 0.0792
Total 1.668E-07 0.8391 3.443E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.854E-08 0.1436
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milk All pPathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 2.144E-10 0.0011
Pa-231 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 3.265E-11 0.0002
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 3.072E-12 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.315E-10 0.0012
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.170E-11 0.0001
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.395E-08 0.0702
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 0.000E+00 0.0000 4.475E-08 0.2251
U~238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.396E-07 0.7022
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.988E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 J.000E+00
Water~dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 J.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 J.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 5.086E-10 0.0026 1.824E-09 0.0092 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.187E-08 0.0597
U-235 4.395E-08 0.2211 1.249E-10 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.234E-10 0.0046
U-238 1.224E-07 0.6155 1.494E-09 0.0075 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.575E-08 0.0792
Total 1.668E-07 0.8391 3.443E-09 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.854E-08 0.1436
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Intrisk : DT-34-Industrial
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—INDUSTRIAL 2011.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.00JE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways

Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 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 1.420E-08 0.0714
U-235 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 4.500E-08 0.2263
U-238 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 1.396E-07 0.7022

Total 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 1.988E-07 1.0000

***CNRSI (i, p,t) includes contribution from decay daughter radionuclides
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Intrisk : DT-34-Industrial
File : C: \RESRAD__FAMILY\RESRAD\ 6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 2.278E-06 0.000E+00 0.000E+00 0.000E+00 1.070E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.070E-03
Pa-231 2.618E-06 0.000E+00 0.000E+00 0.000E+00 1.230E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.230E-03
Pb-210 8.365E-07 0.000E+00 0.000E+00 0.000E+00 3.929E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 3.9239E-04
Ra-226 1.030E-06 0.000E+00 0.000E+00 O0.000E+00 4.837E-04 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 4.837E-04
Th-230 1.680E-05 0.000E+00 0.000E+00 0.000E+00 7.890E-03 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 7.890E-03
U-234 5.585E-03 0.000E+00 0.000E+00 0.000E+00 2.624E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 2.624E+00
U-235 4.137£-04 0.000E+00 O0.000E+00 O0.000E+00 1.943E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.943E-01
U-238 5.585E-03 0.000E+00 O0.000E+00 O0.DO0O0E+00 2.624E+00 0.000E+00 O.000E+00 0.0J00E+00 O0.000E+00 O0.000E+00 2.624E+0D
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.DOOE+0D O0.00DE+00 0.000E+00 O0.000E+00 0.000E+DC 9O.000E+00
Water-dep. D0.000E+00 O0.00DE+00 O0.00D0E+00 0.000E+00 O0.000E+00 O0.0DODE+00 ©0.0D0E+0C 19O.DODE+00
Total 0.000E+00 O0.00D0E+00 O0.DOOE+0D 0.000E+00 O0.D00E+00 O0.000E+00 0.000E+0C ©O.DODE+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk Zract. risk fract.
Ac-227 5.870E-10 0.0034 1.232E-11 0.0001 O.0ODE+DD 0.0000 O0.00DE+00 0.0000 ©0.000E+00 0.0000 3.221E-11 0.0002
Pa-231 6.353E-11 0.0004 3.074E-12 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.187E-11 0.0001
Pb-210 6.556E-13 0.0000 3.158E-13 0.0000 0.000E+0DD 0.0000 O0.0DOOE+00 0.0000 O.O0DOE+D0 0.0000 2.843E-11 D.0002
Ra-226 1.586E-D09 0.0091 3.21DE-13 0.0000 O0.00DE+00 D0.0000 O.0DDE+00 D.0000 D0.000E+00 0.0000 9.521E-12 0.0001
Th-230 2.447E-12 0.0000 1.241E-11 0.0001 O0.0ODE+00 0.0000 O0.D00E+00 0.0000 O0.000E+0D0 D0.0000 4.132E-11 0.0002
U-234 2.406E-10 0.0014 1.578E-09 D.0091 D0.000E+00 0.0000 O0.000Z+0D0 0.0000 O0.0DO0OE+00 0.0000 1.027E-08 0.0589
U-235 3.790E-08 0.2175 1.036E-10 0.0006 0.000E+00 0.0000 0.000=+00 0.0000 ©0.000E+DO 0.0000 7.866E-10 0.0045
U-238 1.061E-07 0.6086 1.294E-09 0.0074 0.000E+00 0.0000 0.000=+00 0.0000 O0.00D0E+00 0.0000 1.365E-08 0.0783
Total 1.464E-07 0.8403 3.004E-09 0.0172 0.000E+00 0.0000 0.000=Z+00 0.0000 0.000E+DD0 0.0000 2.483E-08 0.1425
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-INDUSTRIAL 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O.O00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 6.316E-10 0.0036
Pa-231 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.O00OE+00 0.0000 O0.000E+00 0.0000 7.847E-11 0.0005
Pb-210 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 2.940E-11 0.0002
Ra-226 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 1.595E-09 0.0092
Th-230 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 5.618E-11 0.0003
U-234 0.000E+00 0.0000 O0.000E+Q0 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.209E-08 0.0694
U-235 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 3.879E-08 0.2226
U-238 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 1.210E-07 0.6943
Total 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 1.743E-07 1.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.829E-09 0.0105 1.589E-09 0.0091 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.034E-08 0.0593
U-235 3.855E-08 0.2212 1.189E-10 0.0007 0.000E+00 0.0000 O0.0O0OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 8.307E-10 0.0048
U-238 1.061E-07 0.6086 1.295E-09 0.0074 0.000E+00 0.0000 O0.000E+00 0.0000 O.OOOE+00 0.0000 O0.000E+00 0.0000 1.366E-08 0.0784
Total 1.464E-07 0.8403 3.004E-09 0.0172 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.483E-08 0.1425
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Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionucl-.des (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years

Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways

Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk Zract. risk fract. risk fract.

U-234 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 1.376E-08 0.0789
U-235 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 .950E-08 0.2266
U-238 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 1.210E-07 0.6944

w

Total 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 1.743E-07 1.0000

***CNRSI (i, p,t) includes contribution from decay daughter radionuclides
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Intrisk : DT-34-Industrial
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Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
BAs pCi/yr at t= 1.000E+03 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 4.930E-06 0.000E+00 0.000E+00 O0.000E+00 2.316E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.316E-03
Pa-231 5.252E-06 0.000E+00 0.000E+00 0.000E+00 2.467E-03 0.000E+00 0.000E+00 O0.000E+00 O0.00OE+00 0.000E+00 2.467E-03
Pb-210 7.440E-06 0.000E+00 0.000E+00 0.000E+00 3.495E-03 0.000E+00 0.000E+00 O0.00OE+00 0.000E+00 0.000E+00 3.495E-03
Ra-226 7.896E-06 0.000E+00 0.000E+00 0.000E+00 3.709E-03 0.000E+00 0.00OCE+00 O0.00OE+00 0.000E+00 0.000E+00 3.709E-03
Th-230 4.428E-05 0.000E+00 0.000E+00 0.000E+00 2.080E-02 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 2.080E-02
U-234 3.387E-03 0.000E+00 0.000E+00 0.000E+00 1.591E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.591E+00
U-235 2.509E-04 0.000E+00 O0.000E+00 0.000E+00 1.178E-01 O0.000E+00 0.000E+00 0.000E+00 0.0CCE+00 0.000E+00 1.178E-01
U-238 3.387E-03 0.000E+00 0.000E+00 0.000E+00 1.591E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 1.591E+00
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.00CE+00 0.00OE+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 1.230E-09 0.0105 2.581E-11 0.0002 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.749E-11 0.0006
Pa-231 1.239E-10 0.0011 5.994E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.00OCE+00 0.0000 2.314E-11 0.0002
Pb-210 5.466E-12 0.0000 2.633E-12 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 2.370E-10 0.0020
Ra-226 1.149E-08 0.0976 2.325E-12 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 6.897E-11 0.0006
Th-230 6.272E-12 0.0001 3.181E-11 0.0003 O0.000E+00 0.0000 0.000E+00 0.0000 0.0O00E+00 0.0000 1.059E-10 0.0009
U-234 1.459E-10 0.0012 9.566E-10 0.0081 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.228E-09 0.0529
U-235 2.298E-08 0.1953 6.279E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.770E-10 0.0041
U-238 6.431E-08 0.5466 7.847E-10 0.0067 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 8.278E-09 0.0704
Total 1.003E-07 0.8525 1.873E-09 0.0159 0.000E+00 0.0000 0.00OE+00 0.0000 O0.000E+00 0.0000 1.549E-08 0.1316
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk Zract. risk fract.
Ac-227 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 1.324E-09 0.0112
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.530E-10 0.0013
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.451E-10 0.0021
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 D.0000 1.156E-08 0.0982
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 9.0000 1.440E-10 0.0012
U-234 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 7.331E-09 0.0623
U-235 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 2.352E-08 0.1999
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 2.0000 7.338E-08 0.6237
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 J.0000 1.177E-07 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 ©O.000E+00
Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
0 Water Independent Pathways i(Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 1.163E-08 0.0989 9.906E-10 0.0084 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.622E-09 0.0563
U-235 2.433E-08 0.2068 9.460E-11 0.0008 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.676E-10 0.0048
U-238 6.432E-08 0.5467 7.875E-10 0.0067 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.297E-09 0.0705
Total 1.003E-07 0.8525 1.873E-09 0.0159 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.549E-08 0.1316
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Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+03 years

Initially Existent Radionuclides

Water Dependent Pathways

(i) and Pathways (p)

Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 O.000E+00 0.0000 0.00J)E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.925E-08 0.1636
U-235 0.000E+00 0.0000 O.000E+00 0.0000 0.00DE+00 0.0000 O0.000E+00 0.0000 O0.00O0E+00 0.0000 0.00O0E+00 0.0000 2.500E-08 0.2125
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.00CE+00 0.0000 7.341E-08 0.6240
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.COOE+00 0.0000 0.000E+00 0.0000 1.177E-07 1.0000

***CNRSI(i,p,t) includes contribution

from decay daughter radionuclides
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Summary : DT-34-Utility
File : C: \RESRAD_FAMILY\RESRAD\G .S5\USERFILES\DT-34-UTILITY 2011.RAD

Dose Conversion Factor (and Related) Parameter Summarcy
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name
A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-1 Ac-227 (Source: FGR 12) 4.951E-04 4.951E-04 DCF1( 1)
A-1 At-218 (Source: FGR 12) 5.847E-03 5.847E-03 DCF1( 2)
A-1 Bi-210 (Source: FGR 12) 3.606E-03 3.606E-03 DCF1( 3)
A-1 Bi-211 (Source: FGR 12) 2.559E-01 2.559E-01 DCF1( 4)
A-1 Bi-214 (Source: FGR 12) 9.808E+00 9.808E+00 DCF1( 5)
A-1 Fr-223 (Source: FGR 12) 1.980E-01 1.980E-01 DCFl( 6)
A-1 Pa-231 (Source: FGR 12) 1.906E-01 1.906E-01 DCF1( 7)
A-1 Pa-234 (Source: FGR 12) 1.155E+01 1.155E+01 DCF1( 8)
A-1 Pa-234m (Source: FGR 12) 8.967E-02 8.967E-02 DCF1( 9)
A-1 Pb-210 (Source: FGR 12) 2.447E-03 2.447E-03 DCF1( 10)
A-1 Pb-211 (Source: FGR 12) 3.064E-01 3.064E-01 DCF1( 11)
A-1 Pb-214 (Source: FGR 12) 1.341E+00 1.341E+00 DCF1( 12)
A-1 Po-210 (Source: FGR 12) 5.231E-05 5.231E-05 DCF1( 13)
A-1 Po-211 (Source: FGR 12) 4.764E-02 4.764E-02 DCF1( 14)
A-1 Po-214 (Source: FGR 12) 5.138E-04 5.138E-04 DCF1( 15)
A-1 Po-215 (Source: FGR 12) 1.016E-03 1.016E-03 DCF1( 16)
A-1 Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 DCF1( 17}
A-1 Ra-223 (Source: FGR 12} 6.034E-01 6.034E-01 DCF1( 18)
A-1 Ra-226 (Source: FGR 12) 3.176E-02 3.176E-02 DCF1( 19)
A-1 Rn-219 (Source: FGR 12) 3.083E-01 3.083E-01 DCF1( 20)
A-1 Rn-222 (Source: FGR 12} 2.354E-03 2.354E-03 DCF1( 21)
A-1 Th-227 (Source: FGR 12) 5.212E-01 5.212E-01 DCF1( 22)
A-1 Th-230 (Source: FGR 12} 1.209E-03 1.209E-03 DCF1( 23)
A-1 Th-231 (Source: FGR 12) 3.643E-02 3.643E-02 DCF1( 24)
A-1 Th-234 (Source: FGR 12} 2.410E-02 2.410E~02 DCF1{ 25}
A-1 T1-207 (Source: FGR 12) 1.980E-02 1.980E-02 DCF1( 26)
A-1 T1-210 (Source: no data) 0.000E+00 |-2.000E+00 DCF1( 27)
A-1 U-234 (Source: FGR 12) 4.017E-04 4.017E-04 DCF1( 28)
A-1 U-235 (Source: FGR 12) 7.211E-01 7.211E-01 DCF1( 29)
A-1 U-238 (Source: FGR 12) 1.031E-04 1.031E-04 DCF1( 30)
B-1 Dose conversion factors for inhalation, mrem/pCi:

B-1 Ac-227+D 6.724E+00 6.700E+00 DCF2( 1)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)
B-1 Pb-210+D 2.320E-02 1.360E-02 DCF2( 3)
B-1 Ra-226+D 8.594E-03 8.580E-03 DCF2( 4)
B-1 Th-230 3.260E-01 3.260E-01 DCF2( 5}
B-1 U-234 1.320E-01 1.320E-01 DCF2( 6)
B-1 U-235+D 1.230E-01 1.230E-01 DCE2( 7)
B-1 U-238 1.180E-01 1.180E-01 DCF2( 8)
B-1 U-238+D 1.180E-01 1.180E-01 DCF2( 9)
D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Ac-227+D 1.480E-02 1.410E-02 DCEF3( 1)
D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)
D-1 Pb-210+D 7.276E-03 5.370E-03 DCF3( 3)
D-1 Ra-226+D 1.321E-03 1.320E-03 DCF3( 4)
D-1 Th-230 5.480E-04 5.480E-04 DCF3( 5)
D-1 U-234 2.830E-04 2.830E-04 DCF3( 6)
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name
D-1 U-235+D 2.673E-04 2.660E-04 DCF3( 7)
D-1 U-238 2.550E-04 2.550E-04 DCF3( 8)
D-1 U-238+D 2.687E-04 2.550E-04 DCF3( 9)
D-34 Food transfer factors:

D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2)
D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,3)
D-34

D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 2,1)
D-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)
D-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 5.000E-06 5.000E-06 RTF( 2,3)
D-34

D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 3,1)
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 3,3)
D-34

D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1)
D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)
D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,3)
D-34

D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF( 5,1)
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 5,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 5,3)
D-34

D-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)

D-34 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 6,2)
D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 6,3)
D-34

D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E~03 2.500E-03 RTF( 7,1)
D-34 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 7,2)
D-34 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 7,3)
D-34

D-34 U-238 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 8,1)
D-34 U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 8,2)
D-34 U-238 , milk/livestock~-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 8,3)
D-34

D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 9,1)
D-34 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 9,2)
D-34 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 9,3)
D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ac-227+D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1
D-5 Ac-227+D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1
D-5

D-5 Pa-231 , fish 1.000E+01 1.000E+01 BIOFAC( 2,1)
D-5 Pa-231 , crustacea and mollusks 1.100E+02 1.100E+02 BIOFAC(

D-5

D-5 Pb-210+D , fish 3.000E+02 3.000E+02 BIOFAC( 3,1
D-5 Pb-210+D , crustacea and mollusks 1

.$+02 1.000E+02 BIOFAC (
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File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD

Dose Conversion Factor (and Related) Parameter Summary (cor.tinued)

Dose Library: FGR 12 & FGR 11

0 Current Base Parameter
Menu Parameter Value# Case* Name

D-5 Ra-226+D , fish 5.000E+01 5.000E+01 BIOEAC( 4,1)
D-5 Ra-226+D , crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC( 4,2)
D-5

D-5 Th-230 , fish 1.000E+02 1.000E+02 BIOFAC( 5,1)
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC( §5,2)
D-5

D-5 U-234 , fish 1.000E+01 1.000E+01 BIOFAC( 6,1)
D-5 U-234 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 6,2)
D-5

D-5 U-235+D , fish 1.000E+01 1.000E+01 BIOFAC( 7,1)
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 7,2
D-5

D-5 U-238 , fish 1.000E+01 1.000E+01 BIOFAC( 8,1)
D-5 U-238 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 8,2)
D-5

D-5 U-238+D , fish 1.000E+01 1.000E+01 BIOFAC( 9,1)
D-5 U-238+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 9,2)
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib

w/o

Associate Nuclide contributions.
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Summary : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34—UTILITY 2011.RAD

Site-Specific Parameter Summary
0 User Jsed by RESRAD Parameter
Menu Parameter Input Default (I1f diffsrent from user input) Name
RO11 Area of contaminated zone (m**2) 9.846E+03 1.000E+04 -—- AREA
RO11 Thickness of contaminated zone (m) 2.000E+00 2.000E+00 -—— THICKO
RO11 Fraction of contamination that is submerged 0.000E+00 0.000E+00 -— SUBMFRACT
RO11 Length parallel to aquifer flow (m) not used 1.000E+02 --- LCZPAQ
RO11 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 -—= TI
RO11 Times for calculations (yr) 1.000E+00 1.000E+00 -—- T( 2)
RO11 Times for calculations (yr) 3.000E+00 3.000E+00 -—- T( 3)
RO11 Times for calculations (yr) 1.000E+01 1.000E+01 --- T( 4)
RO11 Times for calculations (yr) 3.000E+01 3.000E+01 -—= T( 5)
RO11 Times for calculations (yr) 1.000E+02 1.000E+02 -—- T( 6)
RO11 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)
RO11 Times for calculations (yr) not used 0.000E+00 -—= T( 9)
RO11 Times for calculations (yr) not used 0.000E+00 -—- T(10)
RO12 Initial principal radionuclide (pCi/g): U-234 2.700E-01 0.000E+00 -—= S1(6)
RO12 Initial principal radionuclide (pCi/g): U-235 2.000E-02 0.000E+00 -—- S1(7)
RO12 Initial principal radionuclide (pCi/g): U-238 2.700E-01 0.000E+00 -—- S1(8)
RO12 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 -—= Wl( 6)
RO12 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 -—- wWi( 7)
RO12 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 - Wl( 8)
RO13 Cover depth (m) 0.000E+00 0.000E+00 -——- COVERO
RO13 Density of cover material (g/cm**3) not used 1.500E+00 --= DENSCV
RO13 Cover depth erosion rate (m/yr) not used 1.000E-03 - vCcv
RO13 Density of contaminated zone (g/cm**3) 1.280E+00 1.500E+00 -—= DENSCZ
RO13 Contaminated zone erosion rate (m/yr) 6.000E-05 1.000E-03 -—— vCZ
RO13 Contaminated zone total porosity 4.200E-01 4.000E-01 -— TPCZ
RO13 Contaminated zone field capacity 3.600E-01 2.000E-01 -——= FCCZ
RO13 Contaminated zone hydraulic conductivity (m/yr) 3.048E+00 1.000E+01 -—- HCCZ
RO13 Contaminated zone b parameter 1.040E+01 5.300E+00 -—= BCZ
RO13 Average annual wind speed (m/sec) 4.170E+00 2.000E+00 --- WIND
RO13 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID
RO13 Evapotranspiration coefficient 5.000E-01 5.000E-01 -— EVAPTR
RO13 Precipitation (m/yr) 9.200E-01 1.000E+00 -—- PRECIP
RO13 Irrigation (m/yr) 0.000E+00 2.000E-01 --- RI
RO13 Irrigation mode overhead overhead -—= IDITCH
RO13 Runoff coefficient 8.000E-01 2.000E-01 -—- RUNOFF
RO13 Watershed area for nearby stream or pond (m**2) not used 1.000E+06 -—- WAREA
RO13 Accuracy for water/soil computations not used 1.000E-03 -—= EPS
RO14 Density of saturated zone (g/cm**3) not used 1.500E+00 --- DENSAQ
RO14 Saturated zone total porosity not used 4.000E-01 -—— TPSZ
RO14 Saturated zone effective porosity not used 2.000E-01 -—- EPSZ
RO14 Saturated zone field capacity not used 2.000E-01 -— FCSZ
RO14 Saturated zone hydraulic conductivity (m/yr) not used 1.000E+02 --- HCsZ
RO14 Saturated zone hydraulic gradient not used 2.000E-02 -—— HGWT
RO14 Saturated zone b parameter not used 5.300E+00 -—- BSZ
RO14 Water table drop rate (m/yr) not used 1.000E-03 -—= VWT
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T3 Limit = 180 days

Summary : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO14 Well pump intake depth (m below water table) not used 1.000E+01 -—- DWIBWT
RO14 Model: Nondispersion (ND) or Mass-Balance (MB) not used ND ——= MODEL
RO14 Well pumping rate (m**3/yr) not used 2.500E+02 -——— uw
RO1S Number of unsaturated zone strata not used 1 - NS
RO15 Unsat. zone 1, thickness (m) not used 4.000E+00 -—- H(1)

RO15 Unsat. zone 1, soil density (g/cm**3) not used 1.500E+00 —-—— DENSUZ (1)
RO1S Unsat. zone 1, total porosity not used 4.000E-01 === TPUZ (1)

RO15 Unsat. zone 1, effective porosity not used 2.000E-01 -—- EPUZ (1)

RO15 Unsat. zone 1, field capacity not used 2.000E-01 == FCUZ (1)

RO15 Unsat. zone 1, soil-specific b parameter not used 5.300E+00 —-— BUZ (1)

RO15 Unsat. zone 1, hydraulic conductivity (m/yr) not used 1.000E+01 --- HCUZ (1)
RO16 Distribution coefficients for U-234

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 ——= DCNUCC( 6)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 ——= DCNUCU( 6,1}
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -—= DCNUCS ( 6)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 6)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)
RO16 Distribution coefficients for U-235

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 === DCNUCC( 7)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 ——= DCNUCU( 7,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -— DCNUCS( 7)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 7)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)
RO16 Distribution coefficients for U-238

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -—= DCNUCC( 8)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 ——= DCNUCU( 8,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -—= DCNUCS ( 8)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 8)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8)
RO16 Distribution coefficients for daughter Ac-227

RO16 Contaminated zone (cm**3/g) 2.000E+01 2.000E+01 -—- DCNUCC( 1)
RO16 Unsaturated zone 1 (cm**3/g) not used 2.000E+01 -—— DCNUCU( 1,1)
RO16 Saturated zone (cm**3/q) not used 2.000E+01 -—= DCNUCS ( 1)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.772E-03 ALEACH( 1)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 1)
RO16 Distribution coefficients for daughter Pa-231

RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -——- DCNUCC( 2)
RO16 Unsaturated zone 1 (cm**3/g) not used 5.000E+01 -——— DCNUCU( 2,1)
RO16 Saturated zone (cm**3/g) not used 5.000E+01 -—- DCNUCS( 2)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 2)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)
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Summary : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name

RO16 Distribution coefficients for daughter Pb-210

RO16 Contaminated zone (cm**3/g) 1.000E+02 1.000E+02 -—- DCNUCC ( 3)
RO16 Unsaturated zone 1 (cm**3/g) not used 1.000E+02 -— DCNUCU ( 3,1)
RO16 Saturated zone (cm**3/g) not used 1.000E+02 -— DCNUCS ( 3)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 3.584E-04 ALEACH( 3)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)
RO16 Distribution coefficients for daughter Ra-226

RO16 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 -—- DCNUCC( 4)
RO16 Unsaturated zone 1 (cm**3/g) not used 7.000E+01 - DCNUCU( 4,1)
RO16 Saturated zone (cm**3/g) not used 7.000E+01 -—- DCNUCS ( 4)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.113E-04 ALEACH( 4)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 4)
RO16 Distribution coefficients for daughter Th-230

RO16 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 - DCNUCC( 5)
RO16 Unsaturated zone 1 (cm**3/g) not used 6.000E+04 -— DCNUCU( 5,1)
RO16 Saturated zone (cm**3/q) not used 6.000E+04 —-—— DCNUCS ( 5)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 5)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)
RO17 Inhalation rate (m**3/yr) 1.055E+04 8.400E+03 -— INHALR

RO17 Mass loading for inhalation (g/m**3) 2.000E-04 1.000E-04 -— MLINH

RO17 Exposure duration 1.000E+00 3.000E+01 -—— ED

RO17 Shielding factor, inhalation 5.000E-01 4.000E-01 ——= SHF3

RO17 Shielding factor, external gamma 7.000E-01 7.000E-01 -—- SHF1

RO17 Fraction of time spent indoors 0.000E+00 5.000E-01 —— FIND

RO17 Fraction of time spent outdoors (on site) 9.100E-03 2.500E-01 == FOTD

RO17 Shape factor flag, external gamma 1.000E+00 1.000E+00 >0 shows circular AREA. FS

RO17 Radii of shape factor array (used if FS = -1):

RO17 Outer annular radius (m), ring 1: not used 5.000E+01 —-_— RAD_SHAPE( 1)
RO17 Outer annular radius (m), ring 2 not used 7.071E+01 --- RAD_SHAPE( 2)
RO17 Outer annular radius (m), ring 3 not used 0.000E+00 --= RAD_SHAPE( 3)
RO17 Outer annular radius (m), ring 4: not used 0.000E+00 -—= RAD_SHAPE( 4)
RO17 Outer annular radius (m), ring 5: not used 0.000E+00 -—- RAD_SHAPE( 5)
RO17 Outer annular radius (m), ring 6 not used 0.000E+00 -—- RAD_SHAPE( 6)
RO17 Outer annular radius (m), ring 7 not used 0.000E+00 - RAD SHAPE( 7)
RO17 Outer annular radius (m), ring 8: not used 0.000E+00 - RAD_SHAPE( 8)
RO17 Outer annular radius (m), ring 9: not used 0.000E+00 -—= RAD_SHAPE( 9)
RO17 Outer annular radius (m), ring 10: not used 0.000E+00 -— RAD_SHAPE (10)
RO17 Outer annular radius (m), ring 11: not used 0.000E+00 -——= RAD_SHAPE(11)
RO17 Outer annular radius (m), ring 12: not used 0.000E+00 - RAD_SHAPE(12)
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD

Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO17 Fractions of annular areas within AREA:

RO17 Ring 1 not used 1.000E+00 - FRACA( 1)
RO17 Ring 2 not used 2.732-01 —-—= FRACA( 2)
RO17 Ring 3 not used 0.000E+00 ——= FRACA( 3)
RO17 Ring 4 not used 0.000E+00 -——= FRACA( 4)
RO17 Ring 5 not used 0.000E+00 -— FRACA( 5)
RO17 Ring 6 not used 0.000E+00 -—= FRACA( 6)
RO17 Ring 7 not used 0.000E+00 -—- FRACA( 7)
RO17 Ring 8 not used 0.000E+00 -——- FRACA( 8)
RO17 Ring 9 not used 0.000E+00 -—= FRACA( 9)
RO17 Ring 10 not used 0.000E+00 -—- FRACA(10)
RO17 Ring 11 not used 0.000E+00 -—- FRACA (11)
RO17 Ring 12 not used 0.000E+00 - FRACA (12)
RO18 Fruits, vegetables and grain consumption (kg/yr) not used 1.600E+02 —— DIET (1)
RO18 Leafy vegetable consumption (kg/yr) not used 1.400E+01 -—= DIET (2)
RO18 Milk consumption (L/yr) not used 9.200E+01 --- DIET (3)
RO18 Meat and poultry consumption (kg/yr) not used 6.300E+01 -——— DIET (4)
RO18 Fish consumption (kg/yr) not used 5.400E+00 -—- DIET (5)
RO18 Other seafood consumption (kg/yr) not used 9.000E-01 -—— DIET(6)
R0O18 Soil ingestion rate (g/yr) 1.752E+02 3.650E+01 -—- SOIL
RO18 Drinking water intake (L/yr) not used 5.100E+02 -—= DWI

RO18 Contamination fraction of drinking water not used 1.000E+00 -—— FDW

RO18 Contamination fraction of household water not used 1.000E+00 -— FHHW
RO18 Contamination fraction of livestock water not used 1.000E+00 -—= FLW

RO18 Contamination fraction of irrigation water not used 1.000E+00 - FIRW
R0O18 Contamination fraction of aquatic food not used 5.000E-01 -— FRS

R0O18 Contamination fraction of plant food not used -1 --- FPLANT
RO18 Contamination fraction of meat not used -1 -—- FMEAT
RO18 Contamination fraction of milk not used -1 - FMILK
RO19 Livestock fodder intake for meat (kg/day) not used 6.800E+01 -— LFIS
RO19 Livestock fodder intake for milk (kg/day) not used 5.500E+01 -—- LFI6
RO19 Livestock water intake for meat (L/day) not used 5.000E+01 === LWIS
RO19 Livestock water intake for milk (L/day) not used 1.600E+02 -— LWIG6
RO19 Livestock soil intake (kg/day) not used 5.000E-01 -—- LSI

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 -—- DM

RO19 Depth of roots (m) not used 9.000E-01 -——- DROOT
RO19 Drinking water fraction from ground water not used 1.000E+00 --- FGWDW
RO19 Household water fraction from ground water not used 1.000E+00 -—- FGWHH
RO19 Livestock water fraction from ground water not used 1.000E+00 - FGWLW
R0O19 Irrigation fraction from ground water not used 1.000E+00 -——= FGWIR
R19B Wet weight crop yield for Non-Leafy (kg/m**2) not used 7.000E-01 -—— YV (1)
R19B Wet weight crop yield for Leafy (kg/m**2) not used 1.500E+00 -—= YV(2)
R19B Wet weight 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)
R19B Growing Season for Leafy (years) not used 2.500E-01 -—- TE(2)
R19B Growing Season for Fodder (years) not used 8.000E-02 -—— TE (3)
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
R19B Translocation Factor for Non-Leafy not used 1.000E-01 -——— TIV(1l)
R19B Translocation Factor for Leafy not used 1.000E+00 -——— TIV(2)
R19B 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 Foliar Interception Fraction for Leafy not used 2.500E-01 -— RDRY (2)
R19B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 -—- RDRY (3)
R19B 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)
R19B Wet Foliar Interception Fraction for Fodder not used 2.500E-01 -——— RWET (3)
R19B Weathering Removal Constant for Vegetation not used 2.000E+01 - WLAM
Cl4 C-12 concentration in water (g/cm**3) not used 2.000E-05 —== C12WTR
Cl4 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 -—- clacz
Cl4 Fraction of vegetation carbon from soil not used 2.000E-02 -— CSOIL
Cl4 Fraction of vegetation carbon from air not used 9.800E-01 ——- CAIR
Cl4 C-14 evasion layer thickness in soil (m) not used 3.000E-01 - pMC
Cl4 C-14 evasion flux rate from soil (l/sec) not used 7.000E-07 -— EVSN
Cl4 C-12 evasion flux rate from soil (l/sec) not used 1.000E-10 -—= REVSN
Cl4 Fraction of grain in beef cattle feed not used 8.000E-01 —== AVFG4
Cl4 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFGS
STOR Storage times of contaminated foodstuffs (days):

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)
STOR Milk 1.000E+00 1.000E+00 -— STOR_T (3)
STOR Meat and poultry 2.000E+01 2.000E+01 -— STOR_T (4)
STOR Fish 7.000E+00 7.000E+00 -—- STOR_T(5)
STOR Crustacea and mollusks 7.000E+00 7.000E+00 -—= STOR_T(6)
STOR Well water 1.000E+00 1.000E+00 -— STOR_T(7)
STOR Surface water 1.000E+00 1.000E+00 —-_— STOR_T(8)
STOR Livestock fodder 4.500E+01 4.500E+01 —— STOR_T(9)
R021 Thickness of building foundation (m) not used 1.500E-01 - FLOOR1
RO21 Bulk density of building foundation (g/cm**3) not used 2.400E+00 -— DENSFL
R021 Total porosity of the cover material not used 4.000E-01 -—= TPCV
RO21 Total porosity of the building foundation not used 1.000E-01 - TPFL
RO21 Volumetric water content of the cover material not used 5.000E-02 -—= PH20CV
RO21 Volumetric water content of the foundation not used 3.000E-02 —-—= PH20FL
RO21 Diffusion coefficient for radon gas (m/sec):

R0O21 in cover material not used 2.000E-06 - DIFCV
RO21 in foundation material not used 3.000E-07 -— DIFFL
R021 in contaminated zone soil not used 2.000E-06 -—— DIFCZ
R021 Radon vertical dimension of mixing (m) not used 2.000E+00 -—= HMIX
R021 Average building air exchange rate (1l/hr) not used 5.000E-01 -—= REXG
R021 Height of the building (room) (m) not used 2.500E+00 -—= HRM

RO21 Building interior area factor not used 0.000E+00 —— FAI

RO21 Building depth below ground surface (m) not used -1.000E+00 -— DMFL
R021 Emanating power of Rn-222 gas not used 2.500E-01 -— EMANA (1)
R021 Emanating power of Rn-220 gas not used 1.500E-01 -— EMANA (2)
TITL 32 = -——- NPTS

Nlier of graphical time points
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Summary DT-34-Utility
File C: \RESRAD_FAMILY\RESRAD\G .S5\USERFILES\DT-34-UTILITY 2011.RAD
Site-Specific Parameter Summary (continued)

0 User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
TITL Maximum number of integration points for dose 17 -— -— LYMAX
TITL Maximum number of integration points for risk 257 -— —— KYMAX

Summary of Pathway Selections

Pathway User Selection
_ -- external gamma active
2 -- inhalation (w/o radon) ective
3 -- plant ingestion suppressed
4 -- meat ingestion suppressed
5 -- milk ingestion suppressed
6 -- aquatic foods sugpressed
7 -- drinking water suppressed
€ -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses active
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Summary : DT-34-Utility

File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-UTILITY 2011.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 9846.00 square meters U-234 2.700E-01
Thickness: 2.00 meters U-235 2.000E-02
Cover Depth: 0.00 meters U-238 2.700E-01

0
Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2.500E+(Cl 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): 8.427E-04 8.421E-04 8.409E-04 8.368E-04 8.254E-04 7.876E-04 6.920E-04 4.625E-04

M{t): 3.371E-05 3.368E-05 3.364E-05 3.347E-05 3.302E-05 3.151E-05 2.768E-05 1.850E-05
OMaximum TDOSE(t): 8.427E-04 mrem/yr at t = 0.000E+00 years
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 9.511E-07 0.0011 5.767E-05 0.0684 0.00DE+00 0.0000 0.000E+00 0.0000 0.CO0OE+00 0.0000 0.000E+00 0.0000 1.218E-04 0.1445
U-235 1.312E-04 0.1557 3.981E-06 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.COO0E+00 0.0000 0.000E+00 0.0000 8.525E-06 0.0101
U-238 3.514E-04 0.4170 5.157E-05 0.0612 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 1.156E-04 0.1372

Total 4.835E-04 0.5738 1.132E-04 0.1344 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.459E-04 0.2918

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

0 Water Dependent Pathways

0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.804E-04 0.2141
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.437E-04 0.1705
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0J90E+00 0.0000 0.000E+00 0.0000 5.186E-04 0.6154

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.020E+00 0.0000 O0.000E+00 0.0000 8.427E-04 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.S5\USERFILES\DT-34-UTILITY 2011.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+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 9.505E-07 0.0011 S5.763E-05 0.0684 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.217E-04 0.1445
U-235 1.311E-04 0.1557 3.979E-06 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.527E-06 0.0101
U-238 3.511E-04 0.4170 5.153E-05 0.0612 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.155E-04 0.1372
Total 4.832E-04 0.5738 1.131E-04 0.1344 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.458E-04 0.2919
0

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+0C years

0 Water Dependent Pathways
0 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.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.803E-04 0.2141
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.436E-04 0.1706
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S.182E-04 0.6154
Total 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 8.421E-04 1.0000

0*Sum of all water

independent and dependent pathways.
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Summary : DT-34-Utility
File C: \RESRAD_FAMILY\RESRAD\6 .S\USERFILES\DT-34-UTILITY 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 9.497E-07 0.0011 5.755E-05 0.0684 0.0002Z+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.215E-04 0.1445
U-235 1.309E-04 0.1557 3.976E-06 0.0047 0.000=+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.530E-06 0.0101
U-238 3.506E-04 0.4169 5.146E-05 0.0612 0.000=+00 0.0000 0.000E+00 0.0000 O0.0C0E+00 0.0000 0.000E+00 0.0000 1.154E-04 0.1372
Total 4.825E-04 0.5738 1.130E-04 0.1344 0.000=+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 O0.000E+00 0.0000 2.454E-04 0.2919
0

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.(00E+00 years

0 Water Dependent Pathways
0 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.
U-234 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 1.800E-04 0.2141
U-235 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 O0.000E+00 0.0000 1.434E-04 0.1706
U-238 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 5.175E-04 0.6153
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0O00E+00 0.0000 0.000E+00 0.0000 8.409E-04 1.0000

0*Sum of all wazer

independent and dependent pathways.
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.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+0l1 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Zract. mrem/yr fract. mrem/yr fract.
U-234 9.501E-07 0.0011 5.727E-05 0.0684 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.209E-04 0.1445
U-235 1.303E-04 0.1557 3.968E-06 0.0047 0.000E+00 0.0000 0.000E+00 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000 8.551E-06 0.0102
U-238 3.489E-04 0.4169 5.120E-05 0.0612 0.000E+00 0.0000 O0.000E+00 0.00CO 0.000E+00 0.0000 O0.000E+00 0.0000 1.148E-04 0.1372
Total 4.801E-04 0.5737 1.124E-04 0.1344 0.000E+00 0.0000 0.000E+00 0.00CO 0.000E+00 0.0000 0.000E+00 0.0000 2.443E-04 0.2919
0

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

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

0 Water Dependent Pathways
0 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.
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00G0O O0.000E+00 J.0000 0.000E+00 0.0000 1.791E-04 0.2141
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 J.0000 O0.000E+00 0.0000 1.428E-04 0.1707
U-238 0.000E+00 0.0000 0.000E+00 0.000C 0.0CCE+00 0.0000 0.000E+00 0.0000 O0.000E+00 2.0000 O0.000E+00 0.0000 5.149E-04 0.6153
Total 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 3.0000 O0.000E+00 0.0000 8.368E-04 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Utility
File C: \RESRAD_FAMILY\RESRAD\G .5\USERFILES\DT-34-UTILITY 2011.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

0 Water Independent Pathways (Inhalation excludes-radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 9.777E-07 0.0012 5.648E-05 0.0684 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.193E-04 0.1445
U-235 1.285E-04 0.1557 3.971E-06 0.0048 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.661E-05 0.0105
U-238 3.439E-04 0.4166 5.048E-05 0.0612 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.132E-04 0.1371
Total 4,.734E-04 0.5735 1.109E-04 0.1344 0.000E4+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.411E-04 0.2921
0

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

0 Water Dependent Pathways
0 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.
U-234 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 1.767E-04 0.2141
U-235 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 1.412E-04 0.1710
U-238 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 5.076E-04 0.6149
Total 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 8.254E-04 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides 1i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide mrem/yr £fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr £fract. mrem/yr fract.

U-234 1.369E-06 0.0017 5.380E-05 0.0683 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 1.136E-04 0.1442
U-235 1.227E-04 0.1558 4.083E-06 0.0052 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 O0.000E+00 0.0000 9.242E-06 0.0117
U-238 3.271E-04 0.4153 4.803E-05 0.0610 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 ¢.0000 0.000E+00 0.0000 1.077E-04 0.1367

Total 4.512E-04 0.5729 1.059E-04 0.1345 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 2.305E-04 0.2927

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

0 Water Dependent Pathways

0 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.

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 C.0000 0.000E+00 0.0000 1.688E-04 0.2143
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 1.360E-04 0.1727
U-238 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 4.828E-04 0.6130

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 C.0000 0.000E+00 0.0000 7.876E-04 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.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

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

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

U-234 4.631E-06 0.0067 4.685E-05 0.0677 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.923E-05 0.1434
U-235 1.076E-04 0.1555 4.393E-06 0.0063 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.070E-05 0.0155
U-238 2.836E-04 0.4098 4.166E-05 0.0602 0.000=+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.340E-05 0.1350

Total 3.958E-04 0.5719 9.289E-05 0.1342 0.000=+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.033E-04 0.2938

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

0 Water Dependent Pathways

0 Aater 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.

U-234 0.000E+00 0.0000 0.0CGOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.507E-04 0.2178
U-235 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.227E-04 0.1773
U-238 0.000E+00 0.0000 0.0COE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.186E-04 0.6049

Total 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 6.920E-04 1.0000
0*Sum of all wazer independent and dependent pathways.
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Summary : DT-34-Utility
File C: \RESRAD_FAMILY\RESRAD\6 .5\USERFILES\DT-34-UTILITY 2011.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

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-234 2.997E-05 0.0648 2.906E-05 0.0628 0.000E+00 0.0000 O.O0O0E+00 0.0000 O.O0OOE+00 0.0000 O0.0O0DE+00 0.0000 6.495E-05 0.1404
U-235 6.788E-05 0.1468 4.466E-06 0.0097 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.217E-0S5 0.0263
U-238 1.720E-04 0.3718 2.531E-05 0.0547 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.O00OE+00 0.0000 5.676E~05 0.1227
Total 2.698E-04 0.5833 5.885E-05 0.1272 0.000E+00 0.0000 0.00OE+00 0.0000 O0.0O0OE+00 0.0000 0.O0O0OE+00 0.0000 1.339E-04 0.2894
0

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

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Eract. mrem/yr fract. mrem/yr fract.
U-234 0.000E+00 0.0000 D0.000E+00 0.0000 O0.0O00E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 J.0000 O0.000E+00 0.0000 1.240E-04 0.2681
U-235 0.000E+00 0.0000 0.0O0OE+00 0.0000 O0.O0O0O0E+00 0.0000 O0.0O0OE+00 0.0000 O0.000E+00 J.0000 O0.000E+00 0.0000 8.452E-05 0.1827
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.O0O0O0E+00 0.0000 O0.0O0Q0E+00 0.0000 O.000E+00 J.0000 O0.000E+00 0.0000 2.540E-04 0.5492
Total 0.000E+00 0.0000 O0.O0OOE+00 0.0000 O0.O0O0O0E+00 0.0000 O.0O0CE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.625E-04 1.0000
0*Sum of all water independent and dependent pathways.
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Summary : DT-34-Utility
File ¢ C: \RESRAD_FAMILY\RESRAD\G .5\USERFILES\DT-34-UTILITY 2011.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

0 Parent Product Thread DSR(Jj,t) At Time in Years (mrem/yr)/ (pCi/g)

(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
U-234 U-234 1.000E+00 6.681lE-04 6.677E-04 6.667E-04 6.634E~04 6.539E-04 6.219E-04 5.387E-04 3.260E-04
U-234 Th-230 1.000E+00 6.353E-09 1.905E-08 4.443E-08 1.329E-07 3.834E-07 1.232E-06 3.430E-06 9.025E-06
U-234 Ra-226+D 1.000E+00 6.356E-11 4.447E-10 2.348E-09 2.092E-08 1.745E-07 1.822E-06 1.460E-05 1.116E-04
U-234 Pb-210+D 1.000E+00 5.866E-14 8.738E-13 1.004E-11 2.517E-10 5.290E-09 1.214E-07 1.418E-06 1.257E-05
U-234 ZDSR(J) 6.681E-04 6.677E-04 6.667E-04 6.635E-04 6.545E-04 6.251E-04 5.582E-04 4.592E-04

0U-235+D U-235+4D 1.000E+00 7.186E-03 7.181E-03 7.170E-03 7.134E-03 7.033E-03 6.690E-03 5.799E-03 3.516E-03
U-235+D Pa-231 1.000E+00 2.179E-07 6.534E-07 1.522E-06 4.544E-06 1.301E-05 4.075E-05 1.054E-04 2.112E-04
U-2354D Ac-227+D 1.000E+00 5.766E-09 3.996E-08 2.066E-07 1.708E-06 1.167E-05 7.026E-05 2.305E-04 4.984E-04
U-2354D ZDSR(J) 7.186E-03 7.181E-03 7.172E~-03 7.141E-03 7.058E-03 6.801E-03 6.135E-03 4.226E-03
0U-238 U-238 5.400E-05 3.231E-08 3.228E-08 3.224E-08 3.208E-08 3.162E-08 3.008E-08 2.607E-08 1.581E-08
0U-238+D U-238+D 9.999E-01 1.921E-03 1.919E-03 1.916E-03 1.907E-03 1.880E-03 1.788E-03 1.550E-03 9.398E-04
U-238+4D U-234 9.999E-01 9.469E-10 2.839E-09 6.615E-09 1.975E-08 5.654E~08 1.772E-07 4.591E-07 9.260E-07
U-238+4D Th-230 9.999E-01 6.003E-15 4.200E-14 2.218E-13 1.978E-12 1.652E-11 1.734E-10 1.410E-09 1.131E-08
U~-238+D Ra-226+D 9.999E~-01 4.504E-17 6.752E-16 7.869E-15 2.078E-13 5.023E-12 1.723E-10 4.093E-09 1.007E-07
U-2384D Pb-210+D 9.999E-01 3.330E-20 1.026E-18 2.552E-17 1.906E-15 1.192E-13 9.636E-12 3.640E~10 1.101E-08
U-238+D EDSR(]J) 1.921E~03 1.919E-03 1.916E-03 1.907E-03 1.880E-03 1.788E-03 1.550E-03 9.409E-04
The DSR includes contributions from associated (half-life £ 180 days) daughters.
0
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

ONuclide

(1) t= 0.000E+00 1.000E+00 3.000E+00 1.J000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 3.742E+04 3.744E+04 3.750E+04 3.768E+04 3.820E+04 4.000E+04 4.479E+04 5.444E+04
U-235 3.479E+03 3.481E+03 3.486E+03 3.501E+03 3.542E+03 3.676E+03 4.075E+03 5.916E+03
U-238 1.302E+04 1.303E+04 1.304E+04 1.311E+04 1.330E+04 1.398E+04 1.612E+04 2.657E+04
0

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 = 0.000E+00 years

ONuclide 1Initial tmin DSR(i,tmin) G(-,tmin) DSR{i, tmax) G(i,tmax)
(1) (pCi/g) (years) (pCi/g) (pCi/g)

U-234 2.700E-01 0.000E+00 6.681E-04 3.742E+04 6.681E-04 3.742E+04

U-235 2.000E-02 0.000E+00 7.186E-03 3.479E+03 7.186E-03 3.479E+03

U-238 2.700E-01 0.000E+00 1.921E-03 1.302E+04 1.921E-03 1.302E+04
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File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent THF (i) 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
U-234 U-234 1.000E+00 1.804E-04 1.803E-04 1.800E-04 1.791E-04 1.766E-04 1.679E-04 1.455E-04 8.803E-05
U-234 U-238 9.999E-01 2.557E-10 7.665E-10 1.786E-09 5.331E-09 1.527E-08 4.784E-08 1.240E-07 2.500E-07
U-234 ZDOSE(3) 1.804E-04 1.803E-04 1.800E-04 1.791E-04 1.766E-04 1.680E-04 1.456E-04 8.828E-05
0Th-230 U-234 1.000E+00 1.715E-09 5.145E-09 1.200E-08 3.590E-08 1.035E-07 3.326E-07 9.262E-07 2.437E-06
Th-230 U-238 9.999E-01 1.621E-15 1.134E-14 5.989E-14 5.340E-13 4.459E-12 4.682E-11 3.806E-10 3.054E-09
Th-230 ESDOSE(j) 1.715E-09 5.145E-09 1.200E-08 3.580E-08 1.035E-07 3.326E-07 9.266E-07 2.440E-06
ORa-226 U-234 1.000E+00 1.716E-11 1.201E-10 6.339E-10 5.649E-09 4.711E-08 4.920E-07 3.941E-06 3.013E-05
Ra-226 U-238 9.999E-01 1.216E-17 1.823E-16 2.125E-15 5.611E-14 1.356E-12 4.653E-11 1.105E-09 2.718E-08
Ra-226 ZDOSE(j) 1.716E-11 1.201E-10 6.339E-10 5.649E-09 4.711E-08 4.920E-07 3.942E-06 3.016E-05
0Pb-210 U-234 1.000E+00 1.584E-14 2.35%9E-13 2.710E-12 6.795E-11 1.428E-09 3.278E-08 3.828E-07 3.393E-06
Pb-210 U-238 9.99%E-01 8.990E-21 2.771E-19 6.892E-18 5.146E-16 3.219E-14 2.602E-12 9.829E-11 2.973E-09
Pb-210 EDOSE(j) 1.584E-14 2.359E-13 2.710E-12 6.795E-11 1.428E-09 3.278E-08 3.829E-07 3.396E-06
0U-235 U-235 1.000E+00 1.437E-04 1.436E-04 1.434E-04 1.427E-04 1.407E-04 1.338E-04 1.160E-04 7.032E-05
0Pa-231 U-235 1.000E+00 4.359E-09 1.307E-08 3.045E-08 9.089E-08 2.602E-07 8.149E-07 2.108E-06 4.224E-06
0Ac-227 U-235 1.000E+00 1.153E-10 7.993E-10 4.131E-09 3.417E-08 2.335E-07 1.405E-06 4.611E-06 9.967E-06
0U-238 U-238 5.400E-05 8.723E-09 8.717E-09 8.704E-09 8.661E-09 8.538E~-09 8.121E-09 7.039E-09 4.268E-09
U-238 U-238 9.99%E-01 5.186E-04 5.182E-04 5.174E-04 5.149E-04 5.076E-04 4.828E-04 4.185E-04 2.537E-04
U-238 ZDOSE(3) 5.186E-04 5.182E-04 5.175E-04 5.149E-04 5.076E-04 4.828E-04 4.185E-04 2.538E-04
THF (i) is the thread fraction of the parent nuclide.
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Summary : DT-34-Utility
File H C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-UTILITY 2011.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent  THF(i) S(j,t), pCi/g

(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
U-234 U-234 1.000E+00 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.513E-01 2.177E-01 1.317E-01
U-234 U-238 9.999E-01 0.000E+00 7.648E-07 2.291E-06 7.599E-06 2.247E-05 7.125E-05 1.852E-04 3.740E-04
U-234 2S(3): 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

0Th-230 U-234 1.000E+00 0.000E+00 2.430E-06 7.284E-06 2.422E-05 7.213E-05 2.344E-04 6.550E-04 1.725E-03
Th-230 U-238 9.999E-01 0.000E+00 3.443E-12 3.096E-11 3.429E-10 3.056E-09 3.284E-08 2.688E-07 2.161E-06
Th-230 B85(3j): 0.000E+00 2.430E-06 7.284E-06 2.422E-05 7.213E-05 2.345E-04 6.553E-04 1.727E-03
ORa-226 U-234 1.000E+00 0.000E+00 5.262E-10 4.730E-09 5.235E-08 4.660E-07 4.980E-06 4.016E-05 3.078E-04
Ra-226 U-238 9.999E-01 0.000E+00 4.972E-16 1.341E-14 4.945E-13 1.319E~-11 4.687E-10 1.124E-08 2.775E-07
Ra-226 &S(j): 0.000E+00 5.262E-10 4.730E-09 5.236E-08 4.660E-07 4.981E-06 4.017E-05 3.080E-04
0Pb-210 U-234 1.000E+00 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.769E-06 3.263E-05 2.900E-04
Pb-210 U-238 9.999E-01 0.000E+00 3.840E-18 3.069E-16 3.617E-14 2.584E-12 2.187E-10 8.364E-09 2.539E-07
Pb-210 2S(3j): 0.000E+00 5.410E-12 1.437E-10 5.030E-09 1.167E-07 2.770E-06 3.263E-05 2.902E-04
0U-235 U-235 1.000E+00 2.000E-02 1.999E-02 1.996E-02 1.986E-02 1.958E-02 1.862E-02 1.614E-02 9.787E-03
0Pa-231 U-235 1.000E+00 0.000E+00 4.229E-07 1.267E-06 4.201E-06 1.242E-05 3.936E-05 1.021E-04 2.049E-04
0Ac-227 U-235 1.000E+00 0.000E+00 6.658E~09 5.855E-08 6.011E-07 4.381E-06 2.695E-05 8.885E-05 1.923E-04
0U-238 U-238 5.400E-05 1.458E-05 1.457E-05 1.455E-05 1.448E-05 1.427E-05 1.357E-05 1.177E-05 7.135E-06
U-238 U-238 9.999E-01 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01
U-238 8S(j): 2.700E-01 2.698E-01 2.694E-01 2.681E-01 2.643E-01 2.514E-01 2.179E-01 1.321E-01

THF (i) is the thread fraction of the parent nuclida.
ORESCALC.EXE execution time = 2.86 seconds
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Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-UTILITY 2011.RAD
Cancer Risk Slop= Factors Summary Table
Risk Library: HEAST 2001 Morbidity
0 Current Base Parameter
Menu Parameter value Case* Name
sf-1 Ground external radiation slope factors, 1/yr per (pCi/g):
Sf-1 Ac=-227+D 1.47E-06 3.48E-10 SLPF( 1,1)
Sf-1 Pa-231 1.3%E-07 1.33%E-07 SLPF( 2,1)
Sf-1 Pb-210+D 4.21E-09 1.41E-09 SLPF( 3,1)
Sf-1 Ra-226+D 8.49E-06 2.29E-08 SLPF( 4,1)
Sf-1 Th-230 8.19E~10 8.19E-10 SLPF( 5,1)
Sf-1 U-234 2.52E-10 2.52E-10 SLPF( 6,1)
sf-1 U-235+D 5.43E~07 5.18E-07 SLPF( 7,1)
Sf-1 U-238 4.99E-11 4.99E-11 SLPF( 8,1)
Sf-1 U-238+4D 1.14E-07 4.99E-11 SLPF( 9,1)
Sf-2 Inhalation, slope factors, 1/(pCi):
Sf-2 AC-227+D 2.09E-07 1.49E-07 SLPF( 1,2)
Sf-2 Pa-231 4.55E-08 4.55E-08 SLPF( 2,2)
Sf-2 Pb-210+D 1.39E-08 2.77E-09 SLPF( 3,2)
sf-2 Ra-226+D 1.16E-08 1.15E-08 SLPF( 4,2)
Sf-2 Th-230 2.85E-08 2.85E-08 SLPF( 5,2)
Sf-2 U-234 1.14E-08 1.14E-08 SLPF( 6,2)
Sf-2 U-235+4D 1.01E-08 1.01E-08 SLPF( 7,2)
Sf-2 U-238 9.32E-09 9.32E-09 SLPF({ 8,2)
Sf-2 U-238+D 9.35E-09 9.32E-09 SLPF({ 9,2)
sf-3 Food ingestion, slope factors, 1/(pCi}:
Sf-3 AC-227+D 6.53E-10 2.45E-10 SLPF( 1,3)
Sf-3 Pa-231 2.26E-10 2.26E~-10 SLPF( 2,3)
sSf-3 Pb-210+D 3.44E-09 1.18E-09 SLPF( 3,3)
Sf-3 Ra-226+D 5.15E-10 5.14E-10 SLPF( 4,3)
Sf-3 Th-230 1.19E-10 1.1%E-10 SLPF( 5,3)
Sf-3 U-234 9.55E-11 9.55E-11 SLPF( 6,3)
Sf-3 U-235+D 8.76E-11 9.44E-11 SLPF( 7,3)
Sf-3 U-238 8.66E-11 8.66E-11 SLPF( 8,3)
Sf-3 U-238+D 1.21E-10 8.66E-11 SLPF( 9,3)
sf-3 Water ingestion, slope factors, 1/(pCi):
Sf-3 ACc-227+D 4.86E-10 2.01E-10 SLPF( 1,4)
sf-3 Pa-231 1.73E-10 1.73E-10 SLPF( 2,4)
Sf-3 Pb~-210+D 1.27E-09 8.81E-10 SLPF( 3,4)
Sf-3 Ra-226+D 3.86E-10 3.85E-10 SLPF( 4,4)
Sf-3 Th-230 9.10E-11 9.10E-11 SLPF( 5,4)
sSf-3 U-234 7.07E-11 7.07E-11 SLPF( 6,4)
sf-3 U-235+4D 7.18E-11 6.96E-11 SLPF( 7,4)
sf-3 U-238 6.40E-11 6.40E-11 SLPF( 8,4)
Sf-3 U-238+4D 8.71E-11 6.40E-11 SLPF( 9,4)
sf-3 Soil ingestion, slope factors, 1/(pCi):
Sf-3 Ac-227+D 1.16E-09 3.81E-10 SLPF( 1,5)
Sf-3 Pa-231 3.74E-10 3.74E-10 SLPF( 2,5)
Sf-3 Pb-210+D 2.66E-09 1.84E-09 SLPF( 3,5)
Sf-3 Ra-226+D 7.30E-10 7.29E-10 SLPF( 4,5)
Sf-3 Th-230 2.02E-10 2.02E-10 SLPF( 5,5)




1RESRAD, Version 6.5 T3 Limit = 180 days

0

Page

Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-UTILITY 2011.RAD
Cancer Risk Slope Factors Summary Table (continued)
Risk Library: HEAST 2001 Morbidity
Current Base Parameter

Menu Parameter Value Case* Name
Sf-3 U-234 1.58E-10 1.58E-10 SLPF( 6,5)
Sf-3 U-235+D 1.63E-10 1.57E-10 SLPF( 7,5)
Sf-3 U-238 1.43E-10 1.43E-10 SLPF({ 8,5)
Sf-3 U-2384D 2.10E-10 1.43E-10 SLPF( 9,5)
Sf-Rn Radon Inhalation slope factors, 1/(pCi):
Sf-Rn Rn-222 1.80E-12 1.80E-12 SLPFRN(1,1)
Sf-Rn Po-218 3.70E-12 3.70E-12 SLPFRN(1,2)
Sf-Rn Pb-214 6.20E-12 6.20E-12 SLPFRN (1, 3)
Sf-Rn Bi-214 1.50E-11 1.50E-11 SLPFRN(1, 4)
Sf-Rn Radon K factors, (mrem/WLM):
Sf-Rn Rn-222 Indoor 7.60E+02 7.60E+02 KFACTR(1,1)
Sf-Rn Rn-222 Outdoor 5.70E+02 5.70E+02 KFACTR(1,2)

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Risk Slope and Environmental Transport Factors for the Ground Pathway
ONuclide Slope(i)* ETFG(i,t) At Time in Years (dimensionless)

(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
Ac-227 3.480E-10 8.703E-03 8.703E-03 8.703E-03 8.703E-03 8.703E-03 8.703E-03 8.703E-03 8.703E-03
At-218 3.570E-09 8.826E-03 8.826E-03 8.826E-03 8.826E-03 8.826E-03 8.826E-03 8.826E-03 8.826E-03
Bi-210 2.760E-09 8.596E-03 8.596E-03 8.596E-03 8.596E-03 8.596E-03 8.596E-03 8.596E-03 8.596E-03
Bi-211 1.880E-07 8.599E-03 8.599E-03 8.599E-03 8.599E-03 8.599E-03 8.599E-03 8.599E-03 8.599E-03
Bi-214 7.480E-06 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03
Fr-223 1.400E-07 8.643E-03 8.643E-03 8.643E-03 8.643E-03 8.643E-03 8.643E-03 8.643E-03 8.643E-03
Pa-231 1.390E-07 8.6C2E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03
Pa-234 8.710E-06 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03 8.551E-03
Pa-234m 6.870E-08 8.544E-03 8.544E-03 8.544E-03 8.544E-03 8.544E-03 8.544E-03 8.544E-03 8.544E-03
Pb-210 1.410E-09 8.927E~-03 8.927E-03 8.927E-03 8.927E-03 8.927E-03 8.927E-03 8.927E-03 8.927E-03
Pb-211 2.290E-07 8.550E-03 8.550E-03 8.550E-03 8.550E-03 8.550E-03 8.550E-03 8.550E-03 8.550E-03
Pb-214 9.820E-07 8.602E-03 8.602E-03 8.502E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03 8.602E-03
Po-210 3.950E-11 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03
Po-211 3.580E-08 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03
Po-214 3.860E-10 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03 8.514E-03
Po-215 7.480E-10 8.560E-03 8.560E-03 8.560E-03 8.560E-03 8.560E-03 8.560E-03 8.560E-03 8.560E-03
Po-218 4.260E-11 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03 8.542E-03
Ra-223 4.340E-07 8.639E-03 8.639E-03 8.639E-03 8.639E-03 8.639E-03 8.639E-03 8.639E-03 8.639E-03
Ra-226 2.290E-08 8.664E-03 8.664E-03 8.664E-03 8.664E-03 8.664E-03 8.664E-03 8.664E-03 8.664E-03
Rn-219 2.250E-07 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03
Rn-222 1.740E-09 8.523E-03 8.523E-03 8.523E-03 8.523E-03 8.523E-03 8.523E-03 8.523E-03 8.523E-03
Th-227 3.780E-07 8.650E-03 8.650E-03 8.650E-03 8.650E-03 8.650E-03 8.650E-03 8.650E-03 8.650E-03
Th-230 8.190E-10 8.722E-03 8.722E-03 8.722E-03 8.722E-03 8.722E-03 8.722E-03 8.722E-03 8.722E-03
Th-231 2.450E-08 8.732E-03 8.732E-03 8.732E-03 8.732E-03 8.732E-03 8.732E-03 8.732E-03 8.732E-03
Th-234 1.630E-08 8.742E-03 8.742E-03 8.742E-03 8.742E-03 8.742E-03 8.742E-03 8.742E-03 8.742E-03
T1-207 1.520E-08 8.553E-03 8.553E-03 8.t53E-03 8.553E-03 8.553E-03 8.553E-03 8.553E-03 8.553E-03
T1-210 0.000E+00 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03
U-234 2.520E-10 8.772E-03 8.772E-03 8.772E-03 8.772E-03 8.772E-03 8.772E-03 8.772E-03 8.772E-03
U-235 5.180E-07 8.660E-03 8.660E-03 8.€60E-03 8.660E-03 8.660E-03 8.3560E-03 8.660E-03 8.660E-03
U-238 4.990E-11 9.018E-03 9.018E-03 9.018E-03 9.018E-03 9.018E-03 9.018E-03 9.018E-03 9.018E-03
* - Units are 1/yr per (pCi/g) at infinite depth and area. Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 0.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plent Meat Milk Ingestion*
Ac-227 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Pa-231 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.CC0OE+00 O0.000E+00 0.000E+00 0.000E+00
Pb-210 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.C00E+00 0.00CE+00 0.000E+00 0.00CE+00
Ra-226 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.0C0E+00 0.000E+00 0.000E+00 0.000E+00
Th-230 0.000E+00 0.000E+0D0 0.000E+00 0.000E+00 O0.000E+00 0.J00E+00 0.000E+00 0.000E+0D0 O0.000E+00 0.000E+0D0) 0.000E+00
U-234 4.370E-04 0.000E+00 0.000E+00 O0.000E+00 4.305E-01 0.J00E+00 0.000E+00 0.000E+00 0.000£+00 0.0D00E+00 4.305E-01
U-235 3.237E-05 0.000E+00 0.000E+00 0.000E+0) 3.189E-02 0.J00E+00 O.O000E+00 0.000E+00 O0.000E+00 0.000E+00 3.189%9E-02
U-238 4.370E-04 0.000E+00 0.000E+00 0.000E+00 4.305E-01 0.000E+00 0.000E+00 O.000E+00 O0.000E+00 O0.000E+0D0) 4.305E-01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, scil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9{irn,i,t) and QINTO9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00) 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
0 Water Independent Pathways .Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 2.814E-17 0.0000 7.517E-19 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.121E-18 0.0000
Pa-231 2.529g-16 0.0000 1.558E-17 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.261E-16 0.0000
Pb-210 4.965E-23 0.0000 3.045£-23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.748E-21 0.0000
Ra-226 1.274E-17 0.0000 3.284E-21 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.042E-19 0.0000
Th-230 8.679E-18 0.0000 5.605E-17 0.0000 0.000E+00 0.0000 0.00JE+00 0.0000 O0.000E+00 0.0000 3.913E-16 0.0000
U-234 5.966E-13 0.0011 4.980E-12 0.0094 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 6.79%E-11 0.1282
U-235 9.396E-11 0.1771 3.269E-13 0.0006 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 5.207E-12 0.0098
U-238 2.630E-10 0.4957 4.085E-12 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.037E-11 0.1704
Total 3.575E-10 0.6740 9.392E-12 0.0177 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.636E-10 0.3083
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.S\USERFILES\DT—34-UTILITY 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 vears
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.000C 0.000E+00 0.0000 3.301E-17 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OCE+00 0.0000 O0.CO0OE+00C 0.0000 3.945E-16 0.0000
Pb-210 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 5.828E-21 0.0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.COCCE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.295E-17 0.0000
Th-230 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 4.560E-16 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 7.357E-11 0.1387
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.00OE+00 0.0000 9.950E-11 0.1876
U-238 0.000E+00 0.0000 O0.00QCE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.574E-10 0.6738
Total 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 S5.305E-10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 0.000E+00 years
0 Radionuclides
Radon
Pathway Fn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00CE+00 0.000E+00
Water-dep. 0.000E+00 O0.000CE+00 O0.0COE+00 0.000E+00 O0.000E+00 O0.000CE+00 O0.0COE+00 0.000E+00
Totel 0.000E+00 0.00CE+00 0.000CE+00 0.000E+00 0.000E+00 O0.00COE+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 5.967E-13 0.0011 4.980E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.799E-11 0.1282
U-235 9.396E-11 0.1771 3.269E-13 0.0006 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.207E-12 0.0098
U-238 2.630E-10 0.4957 4.085E-12 0.0077 O0.000E+00 0.0000 ©O.00DE+00 0.0000 0.00OCE+00 0.0000 O0.000E+00 0.0000 9.037E-11 0.1704
Total 3.575E-20 0.6740 9.392E-12 0.0177 0.000E+00 0.0000 ©O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.636E-10 0.3083
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Flant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 7.357E-11 0.1387
U-235 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 9.950E-11 0.1876
U-238 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 O0.000E+00 0.0000 3.574E-10 0.6738
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.0000 5.305E-10 1.0000

***CNRSI (i, p, t)

includes contribution

from decay daughter radionuclides



1RESRAD, Qsion 6.5

03/16/2011 10:55 Qe 8

T Limit = 180 days
Intrisk : DT-34-Utility
File : C: \RESRAD__FAMILY\RESRAD\6 .5\USERFILES\DT-34-UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide 1Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.078E-11 0.000E+00 O0.000E+00 0.000E+00 1.061E-08 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 1.061E-08
Pa-231 6.845E-10 0.000E+00 0.000E+00 0.000E+00 6.742E-07 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 6.742E-07
Pb-210 8.757E-15 0.000E+00 0.000E+00 0.000E+00 8.625E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.625E-12
Ra-226 8.517E-13 0.000E+00 0.000E+00 O0.000E+00 8.389E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.389E-10
Th-230 3.933E-09 0.000E+00 0.000E+00 0.000E+00 3.874E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.874E-06
U-234 4.367E-04 0.000E+00 0.000E+00 0.000E+00 4.302E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.302E-01
U-235 3.235E-05 0.000E+00 0.000E+00 0.000E+00 3.186E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 3.186E-02
U-238 4.367E-04 0.000E+00 0.000E+00 O0.000E+00 4.302E-01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.302E-01
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Indepsndent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risx fract. risk fract. risk fract. risk fract.
Ac-227 1.950E-16 0.0000 5.210E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.856E-17 0.0000
Pa-231 7.581E-16 0.0000 4.670E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.781E-16 0.0000
Pb-210 7.395E-22 0.0000 4.536E~22 0.0000 0.000E-00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.562E-20 0.0000
Ra-226 B8.914E-17 0.0000 2.298E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.429E-18 0.0000
Th-230 2.603E-17 0.0000 1.681E-16 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.173E-15 0.0000
U-234 5.962E-13 0.0011 4.977E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.794E-11 0.1282
U-235 9.390E-11 0.1771 3.267E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.203E-12 0.0098
U-238 2.628E-10 0.4957 4.082E-12 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.031E-11 0.1704
Total 3.573E-10 0.6740 9.386E-12 0.0177 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.635E-10 0.3083
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O0.000OE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.288E-16 0.0000
Pa-231 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.183E-15 0.0000
Pb-210 0.000E+00 0.0000 O0.0COCOE+00C 0.0000 O0.000E+00 0.0000 0.0O0OE+00 0.0000 0.000E+00 0.0000 8.682E-20 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0C0E+00 0.0000 9.059E-17 0.0000
Th-230 0.000E+00 0.0000 0.000E+00C 0.0000 0.0O0CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.368E-15 0.0000
U-234 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 7.351E-11 0.1387
U-235 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 O0.00CE+00 C.0000 9.943E-11 0.1876
U-238 0.000E+00 0.0000 O©0.0COE+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000 3.572E-10 0.6738
Total 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.301E-10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, so0il
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSSW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.00OE+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 J.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 O0.0OCOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes racon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 5.963E-13 0.0011 4.977E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.794E-11 0.1282
U-235 9.390E-11 0.1771 3.267E-13 0.0006 0.000E+00 0.0000 0.009E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.204E-12 0.0098
U-238 2.628E-10 0.4957 4.082E-12 0.0077 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.031E-11 0.1704
Total 3.573E~10 0.6740 9.386E-12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.635E-10 0.3083
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File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\ET—34—UTILITY 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways

Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 7.352E-11 0.1387
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000=+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.943E-11 0.1876
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.572E-10 0.6738
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 5.301E-10 1.0000

***CNRSI(i,p,t) includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34—UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+00 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 9.477E-11 0.000E+00 0.000E+00 O0.000E+00 9.335E-08 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 9.335E-08
Pa-231 2.050E-09 0.000E+00 0.000E+00 0.000E+00 2.020E-06 0.000E+00 0.000E+00 0.0COE+00 O0.000E+00 0.000E+00 2.020E-06
Pb-210 2.326E~13 0.000E+00 0.000E+00 0.000E+00 2.291E-10 0.000E+00 0.000E+00 O0.0COE+00 0.00CE+00 0.000E+00 2.291E-10
Ra-226 7.657E-12 0.000E+00 0.000E+00 0.000E+00 7.542E-09 0.000E+00 O0.000E+00 O0.0COE+00 O0.000E+00 0.000E+00 7.542E-09
Th-230 1.179E-08 0.000E+00 0.000E+00 0.000E+00 1.161E-05 0.000E+00 0.000E+00 0.0CGOE+00 0.000E+00 0.000E+00 1.161E-05
U-234 4.361E-04 0.000E+00 O0.000E+00 0.000E+00 4.295E-01 0.000E+00 0.000E+00 O0.0COE+00 0.000E+00 0.000E+00 4.295E-01
U-235 3.230E-05 0.000E+00 0.000E+00 0.000E+00 3.182E-02 O0.D00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.182E-02
U-238 4.361E-04 0.000E+00 0.000E+00 O0.000E+00 4.295E-01 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 4.295E-01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©0.000E+00
Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 9.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 1.008E-15 0.0000 2.693E-17 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.476E-16 0.0000
Pa-231 1.766E-15 0.0000 1.088E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.809E-16 0.0000
Pb-210 8.494E-21 0.0000 5.209E-21 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.834E-19 0.0000
Ra-226 4.706E-16 0.0000 1.213E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.00OE+00 0.0000 7.545E-18 0.0000
Th-230 6.069E-17 0.0000 3.919E-16 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.736E-15 0.0000
U-234 5.954E-13 0.0011 4.970E-12 0.0094 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.784E-11 0.1282
U-235 9.376E-11 0.1771 3.262E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.196E-12 0.0098
U-238 2.624E-10 0.4957 4.076E-12 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.018E-11 0.1704
Total 3.568E-10 0.6740 9.373E-12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.632E-10 0.3083
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.182E-15 0.0000
Pa-231 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 2.756E-15 0.0000
Pb-210 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 9.971E-19 0.0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.783E-16 0.0000
Th-230 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 3.189E-15 0.0000
U-234 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 7.341E-11 0.1387
U-235 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 9.928E-11 0.1876
U-238 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 3.567E-10 0.6738

Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

(=]

.000E+00 0.0000

w

.294E-10 1.0000

** Sgum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways

0
Excess Cancer Risks CNRS9{(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+00 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)

0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 5.959-13 0.0011 4.970E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.785E-11 0.1282
U-235 9.376E-11 0.1771 3.263E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 S5.197E-12 0.0098
U-238 2.624E-10 0.4957 4.076E-12 0.0077 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.018E-11 0.1704

Total 3.568E-10 0.6740 9.373E-12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.632E-10 0.3083
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Total Excess Cancer Risk CNRS(i,p, t)*** for
and Fraction of Total Risk at t= 3.000E+00 years

Initially Existent Radionuclides

Page 13

Water Dependent Pathways

(i) and Pathways

(p)

Water Fish Radon 2lant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 7.341E-11 0.1387
U-235 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 0.000E+00 0.0000 9.929E-11 0.1876
U-238 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 +.000E+00 0.0000 3.567E-10 0.6738
Total 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 J.000E+00 0.0000 5.294E-10 1.0000

***CNRSI(i,p,t) includes contribution

from decay daughter radionuclides
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Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways

Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 9.729E-10 0.000E+00 0.000E+00 0.000E+00 9.583E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.583E-07
Pa-231 6.800E-09 0.000E+00 O0.000E+00 0.000E+00 6.698E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.698E-06
Pb-210 8.142E-12 0.000E+00 0.000E+00 0.000E+00 8.020E-09 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 8.020E-09
Ra-226 8.474E-11 0.000E+00 0.000E+00 O0.000E+00 8.347E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.347E-08
Th-230 3.920E-08 0.000E+00 0.000E+00 0.000E+00 3.861E-05 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.861E-05
U-234 4.339E-04 0.000E+00 O0.000E+00 O0.000E+00 4.274E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.274E-01
U-235 3.214E-05 0.000E+00 O0.000E+00 0.000E+00 3.166E-02 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.166E-02
U-238 4.339E-04 0.000E+00 0.000E+00 0.000E+00 4.274E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.274E-01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathways

Amount of Intake Quantities QINTS(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+01 years
Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.0J0E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.0D0E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Water-ind. == Water-independent Water-dep. == Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Plant Meat Milk Soil

Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

Ac-227 8.336E-15 0.0000 2.227E-16 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.221E-15 0.0000

Pa-231 5.272E-15 0.0000 3.248E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.629E-15 0.0000

Pb-210 2.130E-19 0.0000 1.306E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.466E-17 0.0000

Ra-226 4.194E-15 0.0000 1.081E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.724E-17 0.0000

Th-230 1.816E-16 0.0000 1.173E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.188E-15 0.0000

U-234 5.924E-13 0.0011 4.945E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.751E-11 0.1282

U-235 9.329E-11 0.1771 3.246E-13 0.0006 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.170E-12 0.0098

U-238 2.611E-10 0.4957 4.056E-12 0.0077 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.973E-11 0.1703

Total 3.550E-10 0.6739 9.327E-12 0.0177 0.000BE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.624E-10 0.3083
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 5.0000 9.779E-15 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 J).0000 8.226E-15 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 J.0000 2.501E-17 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 2.0000 4.262E-15 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 J2.0000 9.542E-15 0.0000
U-234 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 7.304E-11 0.1387
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 9.879E-11 0.1875
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 3.549E-10 0.6737
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 5.267E-10 1.0000
** sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSO9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po~216 Pb~212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i: and Pathways (p)
and Fraction of Total Risk at t= 1.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 5.967E-13 0.0011 4.946E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.751E-11 0.1282
U-235 9.331E-11 0.1771 3.251E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.174E-12 0.0098
U-238 2.611E-10 0.4957 4.056E-12 0.0077 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.973E-11 0.1704
Total 3.550E-10 0.6739 9.327E~12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.624E-10 0.3083
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Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Frection of Total Risk at t= 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways

Radio-

Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 0.000E+00 0.0000 7.305E-11 0.1387
U-235 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 9.881E-11 0.1876
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.00JE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.549E-10 0.6737
Total 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 5.267E-10 1.0000

***CNRSI(i,p,t)

includes contribution

from decay daughter radionuclides
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Amount of intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+01 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 7.091E-09 0.000E+00 0.000E+00 0.000E+00 6.985E-06 O0.000E+00 0.000E+00 O0.000E+00 J.000E+00 0.000E+00 6.985E-06
Pa-231 2.011E-08 0.000E+00 0.000E+00 O0.000E+00 1.980E-05 0.000E+00 O0.000E+00 O0.000E+00 J.000E+00 0.000E+00 1.980E-05
Pb-210 1.888E~-10 0.000E+00 0.000E+00 0.000E+00 1.860E-07 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.860E-07
Ra-226 7.543E-10 0.000E+00 0.000E+00 O0.000E+00 7.429E-07 0.000E+00 0.000E+00 0.0J0E+00 0.000E+00 0.000E+00 7.429E-07
Th-230 1.168E-07 0.000E+00 0.000E+00 O0.000E+00 1.150E-04 0.000E+00 0.000E+00 0.0J0E+00 0.000E+00 0.000E+00 1.150E-04
U-234 4,278E-04 0.000E+00 0.000E+00 0.000E+00 4.213E-01 0.000E+00 0.000E+00 0.020E+00 0.000E+00 0.000E+00 4.213E-01
U-235 3.169E-05 0.000E+00 0.000E+00 0.000E+00 3.121E-02 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 3.121E-02
U-238 4.278E-04 0.000E+00 0.000E+00 O0.000E+00 4.213E-01 0.000E+00 ©D.000E+00 0.000E+00 0.000E+00 0.000E+00 4.213E-01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, s>il
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTO9(irn,i,t) and QINTOW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+CO 0.000E+00 0.000E+0Q0
Water-dep. 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+CO O0.000E+00 O0.000E+00
Total 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+G0 O0.000E+00 0.000E+D0
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS{i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+0l1 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 5.696E-14 0.0001 1.522E-15 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0200 O0.000E+00 0.0000 8.343E-15 0.0000
Pa-231 1.509E-14 0.0000 9.297E-16 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 7.527E-15 0.0000
Pb-210 4.478E-18 0.0000 2.746E-18 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.184E-16 0.0000
Ra-226 3.497E-14 0.0001 9.015E-18 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+0C 0.0000 5.607E-16 0.0000
Th-230 5.237E-16 0.0000 3.382E-15 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000 2.361E-14 0.0000
U-234 5.840E-13 0.0011 4.875E-12 0.0094 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+0C 0.0000 6.655E-11 0.1281
U-235 9.197E-11 0.1771 3.200E-13 0.0006 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000 5.097E-12 0.0098
U-238 2.574E-10 0.4956 3.998E-12 0.0077 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.846E-11 0.1703
Total 3.501E-10 0.6740 9.199E-12 0.0177 O0.000E+00 0.0000 0.0J0E+00 0.C000 ©0.000E+00 0.0000 1.601E-10 0.3083
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Intrisk DT-34-Utility
File C: \RESRAD_FAMILY\RESRAD\G. S5\USERFILES\DT-34-UTILITY 2011.RAD
Excess -ancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O0.0J0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.683E-14 0.0001
Pa-231 0.000E+00 0.0000 0.0J0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.355E-14 0.0000
Pb-210 0.000E+00 0.0000 O0.0D0E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.256E-16 0.0000
Ra-226 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 3.554E-14 0.0001
Th-230 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 2.752E-14 0.0001
U-234 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 7.201E-11 0.1386
U-235 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 9.739E-11 0.1875
U-238 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 3.498E-10 0.6736
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.194E-10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSO9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+01 years
0 Radionuclides
Radon
Pathway Rn-222 20-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 O0.0COE+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water~ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 6.194E-13 0.0012 4.878E-12 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.657E-11 0.1282
U-235 9.204E-11 0.1772 3.224E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.113E-12 0.0098
U-238 2.574E-10 0.4956 3.999E-12 0.0077 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.846E-11 0.1703
Total 3.501E-10 0.6740 9.199E-12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.601E-10 0.3083
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Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-UTILITY 2011.EAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 7.206E-11 0.1387
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000=Z+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.748E-11 0.1877
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000=Z+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.499E-10 0.6736
Total 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 5.194E-10 1.0000

***CNRSI(i,p,t)

includes contribution from decay daughter radionuclides
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Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+02 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 4.362E-08 0.000E+00 O0.000E+00 O0.00CE+00 4.296E-05 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.296E-05
Pa-231 6.370E-08 0.000E+00 O0.000E+00 O0.00CE+00 6.275E-05 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 6.275E-05
Pb-210 4.483E-09 0.000E+00 0.000E+00 O0.00CE+00 4.416E-06 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 4.416E-06
Ra-226 8.062E-09 0.000E+00 0.000E+00 0.000E+00 7.941E-06 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 7.941E-06
Th-230 3.795E-07 (0.000E+00 0.000E+00 O0.000E+00 3.738E-04 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 3.738E-04
U-234 4.C69E-04 0.000E+00 O0.000E+00 0.000E+00 4.008E-01 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 4.008E-01
U-235 3.014E-05 0.000E+00 O0.000E+00 O0.000E+00 2.969E-02 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+C0 2.969E-02
U-238 4.069E-04 0.000E+00 O0.000E+00 O0.000E+00 4.008E-01 O0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 4.008E-01
* sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTY9(irn,i,t) and QINT9W({irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 O.COOE+00 O0.000E+00 0.000E+00 0.000E+00 O0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 O0.CO00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.000E+00 O0.COOE+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 3.429E-13 0.0007 9.160E-15 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.022E-14 0.0001
Pa-231 4.727E-14 0.0001 2.912E-15 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.00O0E+00 0.0000 2.358E-14 0.0000
Pb-210 1.028E-16 0.0000 6.302E-17 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.190E-14 0.0000
Ra-226 3.653E-13 0.0007 9.415E-17 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.856E-15 0.0000
Th-230 1.683E-15 0.0000 1.087E-14 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.587E-14 0.0002
U-234 5.555E-13 0.0011 4.637E-12 0.0094 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.330E-11 0.1279
U-235 8.748E-11 0.1768 3.043E-13 0.0006 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.000E+00 0.0000 4.848E-12 0.0098
U-238 2.448E-10 0.4948 3.803E-12 0.0077 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 8.414E-11 0.1700
Total 3.336E-10 0.6742 8.768E-12 0.0177 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.525E-10 0.3081
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 4.022E-13 0.0008
Pa-231 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 7.376E-14 0.0001
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.206E-14 0.0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.712E-13 0.0008
Th-230 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 8.842E-14 0.0002
U-234 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 6.849%9E-11 0.1384
U-235 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 9.263E-11 0.1872
U-238 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 3.328E-~10 0.6725
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00JE+00 0.0000 O0.000E+00 0.0000 4.3%48E-~10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRSS(irn,i,t) and CNRSSW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 9.223E-13 0.0019 4.647E-12 0.0094 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0) 0.0000 0.000E+00 0.0000 6.338E-11 0.1281
U-235 8.787E-11 0.1776 3.164E-13 0.0006 0.000E+00 0.0000 O0.COOE+00 0.0000 0.000E+00 D0.0000 0.000E+00 D0.0000 4.922E-12 D.0099
U-238 2.448E-10 0.4948 3.805E-12 0.0077 0.00DE+00 0.0000 0.COOE+0D 0.0000 0.000E+00 D0.0000 0.000E+00 0.0000 8.416E-11 0.1701

Total 3.336E-10 D.6742 8.768E-12 0.0177 0.000E+00 0.0000 0.000E+DD 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.525E-10 0.3081



lRESRAD,Qsion 6.5 T Limit = 180 days

Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD

03/16/2011 10:55 Qe 22

Total Excess Cancer Risk CNRS(i,p,t)*** for
and Fraction of Total Risk at t= 1.000E+C2 years

Initially Existent Radionuclides

Water Dependent Pathways

(i) and Pathways (p)

Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.D00E+00 0.0000 0.000E+00 0.0000 6.894E-11 0.1393
U-235 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 9.311E-11 0.1882
U-238 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 3.328E-10 0.6725
Total 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 4.948E-10 1.0000

***CNRSI(i,p, t)

includes contribution

from decay daughter radionuclides
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT-34-UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 3.000E+02 years
Water Independent Pathways (Inhalation w/o0 radon) Water Dependent Pathways
Radio- Total
Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 1.438E-07 0.000E+00 0.000E+00 0.000E+00 1.417E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.417E-04
Pa-231 1.653E-07 0.000E+00 0.000E+00 0.000E+00 1.628E-04 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 1.628E-04
Pb-210 5.282E-08 0.000E+00 0.000E+00 0.000E+00 5.203E-05 O0.000E+00 O0.O00E+00 0.000E+00 0.000E+00 O0.000E+00 5.203E-05
Ra-226 6.502E-08 0.000E+00 0.000E+00 0.000E+00 6.405E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.405E-05
Th-230 1.061E-06 0.000E+00 0.000E+00 0.000E+00 1.045E-03 0.000E+00 0.000E+00 0.0J0E+00 0.000E+00 0.000E+00 1.045E-03
U-234 3.527E-04 0.000E+00 0.000E+00 O0.000E+00 3.474E-01 0.000E+00 0.000E+00 0.0J0E+00 0.000E+00 0.000E+00 3.474E-01
U-235 2.613E-05 0.000E+00 0.000E+00 0.000E+00 2.573E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.573E-02
U-238 3.527E-04 0.000E+00 0.000E+00 0.000E+00 3.474E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.474E-01
* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINTS(irn,i,t) and QINTSW(irn,i,t) for Inhalation of
Radon and its Decay Products as pCi/yr at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 1.125E-12 0.0026 3.005E-14 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000 1.648E-13 0.0004
Pa-231 1.223E-13 0.0003 7.531E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 6.097E-14 0.0001
Pb-210 1.200E-15 0.0000 7.361E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 1.390E-13 0.0003
Ra-226 2.926E-12 0.0068 7.543E-16 0.0000 0.000E+00 0.0000 O0.090E+00 0.0000 0.000E+00 0.0000 4.692E-14 0.0001
Th-230 4.688E-15 0.0000 3.028E-14 0.0001 O0.000E+00 0.0000 O0.0J0E+0C0 0.0000 O0.000E+00 0.0000 2.114E-13 0.0005
U-234 4.815E-13 0.0011 4.019E-12 0.0093 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.487E-11 0.1267
U-235 7.583E-11 0.1751 2.638E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.202E-12 0.0097
U-238 2.122E-10 0.4901 3.297E-12 0.0076 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.293E-11 0.1684
Total 2.927E-10 0.6760 7.649E-12 0.0177 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0D 0.0000 1.326E-10 0.3063
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Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Excess Cancer Risks CNRS(i,p,t. for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 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 1.320E-12 0.0030
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.908E-13 0.0004
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.40%9E-13 0.0003
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 2.974E-12 0.0069
Th-230 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 2.463E-13 0.0006
U-234 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 5.937E-11 0.1371
U-235 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 8.030E-11 0.1854
U-238 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 2.884E-10 0.6662
Total 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 4.330E-10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSOW(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 3.000E+02 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 O0.000E+00 0.000E+00 O0.COOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.C00E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
0 Water Indevendent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 3.413E-12 0.0079 4.048E-12 0.0093 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 5.522E-11 0.1275
U-235 7.708E-11 0.1780 3.014E-13 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.428E-12 0.0102
U-238 2.122E-10 0.4901 3.300E-12 0.0076 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.298E-11 0.1686
Total 2.927E-10 0.6760 7.649E-12 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.326E-10 0.3063
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Intrisk : DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT—34—UTILITY 2011.RAD
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 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 6.268E-11 0.1448
U-235 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 8.181E-11 0.1889
U-238 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 O0.000E+00 0.0000 2.885E-10 0.6663
Total 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.330E-10 1.0000
***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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T3 Limit = 180 days
Intrisk DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\DT-34-UTILITY 2011.RAD
Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As pCi/yr at t= 1.000E+03 years
Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways
Radio- Total
Nuclide 1Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion*
Ac-227 3.113E-07 0.090E+00 0.000E+00 0.000E+00 3.067E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.067E-04
Pa-231 3.317E-07 0.000E+00 O0.000E+00 0.000E+00 3.267E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.267E-04
Pb-210 4.698E~-07 0.000E+00 0.000E+00 0.000E+00 4.627E-04 0.000E+00 0-000E+00 0.000E+00 0.000E+00 0.000E+00 4.627E-04
Ra-226 4.986E-07 0.000E+00 0.000E+00 0.000E+00 4.911E-04 0.000E+00 O0.00OE+00 0.000E+00 0.000E+00 0.000E+00 4.911E-04
Th-230 2.796E-06 0.000E+00 0.000E+00 0.000E+00 2.754E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.754E-03
U-234 2.139E~04 0.000E+00 0.000E+00 0.000E+00 2.106E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.106E-01
U-235 1.584E-05 0.000E+00 0.000E+00 0.000E+00 1.560E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.560E-02
U-238 2.139E~04 0.000E+00 0.000E+00 0.000E+00 2.106E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.106E-01
* Sum of all ingestion pethways, i.e. water independent plant, meat, milk, so:l
and water-dependent water, fish, plant, meat, milk pathways
0
Amount of Intake Quantities QINT9 (irn,i,t) and QINT9W(irn,i,t) for Znhalation of
Radcn and its Decay Products as pCi/yr at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0©.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 y=ars
0 Water Independent Pathways (Inhalation =2xcludes radon)
0 Ground Inhalation Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
Ac-227 2.432E-12 0.0085 6.497E-14 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.562E-13 0.0012
Pa-231 2.450E-13 0.0009 1.509E-14 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.222E-13 0.0004
Pb-210 1.065E-14 0.0000 6.529E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.232E-12 0.0043
Ra-226 2.239E-11 0.0779 5.771E-15 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.589E-13 0.0012
Th-230 1.234E-14 0.0000 7.971E-14 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.565E-13 0.0019
U-234 2.920E-13 0.0010 2.437E-12 0.0085 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.327E-11 0.1157
U-235 4,598E-11 0.1599 1.600E-13 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.548E-12 0.0089
U-238 1.287E-10 0.4476 1.999E-12 0.0070 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.422E-11 0.1538
Total 2.000E-10 0.6958 4.768E-12 0.0166 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.267E-11 0.2876
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Intrisk DT-34-Utility
File C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34—UTILITY 2011.RAD
Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years
Water Dependen: Pathways
Water Fish Plant Meat Milk All Pathways**
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract risk fract.
Ac-227 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.853E-12 0.0099
Pa-231 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 3.823£-13 0.0013
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000£+00 0.0000 O0.000E+00 0.0000 1.250£-12 0.0043
Ra-226 0.000E+00 0.0000 0.000£+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000£+00 0.0000 2.275E-11 0.0791
Th-230 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.485£-13 0.0023
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 ©.0000 3.600E-11 0.1252
U-235 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 D.0000 4.869E-11 0.1694
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 J.0000 1.749E-10 0.6084
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 J.0000 2.875E-10 1.0000
** Sum of water independent ground, inhalation, plant, meat, milk, soil
and water dependent water, fish, plant, meat, milk pathways
0
Excess Cancer Risks CNRS9(irn,i,t) and CNRSO9W(irn,i,t) for Inhalation of
Radon and its Decay Products at t= 1.000E+03 years
0 Radionuclides
Radon
Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212
Water-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-dep. 0.000E+00 0.000£+00 0.000E+00 0.000£+00 O0.000E+00 0.000£+00 0.000E+00 0.000E+00
Total 0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Water-ind. == Water-independent Water-dep. == Water-dependent
0
Total Excess Cancer Risk CNRS(i,p,t)*** for 1Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risx at t= 1.000E+03 years
0 Water Independent Pathways (Inhalaticn excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.
U-234 2.268£-11 0.0789 2.522&-12 0.0088 0.000E+00 0.0000 O0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 3.532&8-11 0.1229
U-235 4.866E-11 0.1693 2.400E-13 0.0008 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 3.026E-12 0.0105
U-238 1.287£-10 0.4477 2.006E-12 0.0070 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.432E-11 0.1542
Total 2.000E-10 0.6958 4.768E-12 0.0166 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.267E-11 0.2876
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Intrisk : DT-34-Utility
File : C:\RESRAD_FAMILY\RESRAD\G.5\USERFILES\DT—34-UTILITY 2011.RAD

Total Excess Cancer Risk CNRS(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)
and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways

Radio-
Nuclide risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract.

U-234 0.000E+00 0.0000 D0D.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 O0.0D00E+00 0.0000 O0.000E+00 0.0000 6.053E-11 0.2105
U-235 0.00DE+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 D0.000E+00 0.0000 0.0J0E+00 0.0000 O0.000E+00 0.0000 5.192E-11 D0.1806
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.0J0E+00 0.0000 0.000E+00 0.0000 1.750E-10 0.6088

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0D0E+00 0.0000 O0.000E+00 0.0000 2.875E-10 1.0000

***CNRSI (i,p,t) includes contribution from decay daughter radionuclides
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/o 4130k
& !COC No: SAl0t3Ro06 ~0lH
Task Team Members. D, LYER(A., -AMASSEY. M. LYERA

J. EePpt "’
Sample ID: U472 4580 1 Station ID: HTZ 95607
Collection Date: /2 ~/3-0 6 ] Collection Time: i 22
Property Name: D7 -3¢ Sample Location: _Af/) — Seura WESTERA
SEETIN oF DT -34
Northing (units): S S8 7L, IE. Ov ¢9-77-84 Easting (units): (08e 3 95 h-rp-0é
[o3/31.93 il P02 76 97
Elevation {units): N /A4 Sample Type: 4lppo GENEOVE G RAS
Sample Collection Method: 4/#wd T RewEL Sample Depth: 0 °— 0.7

Soil Type: G/MRRVEL ¢ SANOY FFosew - Rad Screen Instrument: 2ot 2N 7'7?-/0 4’"

_Frte MATER/IAL .

Rad Screen Bkg. (cpm): g / 7 Rad Screen (cpm): 5.4 / 237
o0

Comments:

COC No.: SA /0/3Ro006 ~ol H

Task Team Members: 2D, A;/gl-k A Y. L‘zml_&_

Sample ID: Hio. 1€ 8D ‘@ Station ID: HIZ 7% B8

Collection Date: /0 -/3-20& Collection Time: y/ &4

Property Name:  D7~3 4 Sample Location:  Sopdh Glast Cornwy

oF D7 -S4 ,

Northing {units): Mv ®~13-04 Easting (units): M.—%_Ljo ~7%5-6¢
_[03/30 - Y5 _ 228899 v/

Elevation (units): N/A Sample Type: MHomoGENEUS _ GRAS

Sample Collection Method: 4/ AN TROIWEL. Sample Depth: O.0— 2.5 7

g

sl
Soil Type. GRAVELY . SANDY [LieNT BRowN Rad Screen Instument:  4/4-9 T / ¢s/~fe A
SUTY ClAY. 7

Rag Screen Bkg. (cpm): Rad Screen (cpm):

46/ Broo 58/ 5R63

.

Comments:

' 7z
) A Z 2 =2 4 Z’ z reP Sl
Recorded b%&w QA by: Date: 6
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~ COC No.: SA 10132006 -0/ H
ask Team Members: 2, 1_74((’/4 A E/M._#m/t_ .
Bample 10: 1412 45 309 StationD: 472 95809
i Collection Date: /& —/3-cé& Collection Time: /739
' Property Name: 27 -2& Sample Location: E@stern  I7-34 Aeqr

Aecess GATE.

" Northing (units),  —Po778:2. 2.3 e o] §+8& Easting (Unils). A IAPIS—TFF~ P 0~ J-a%

' [231935.79 fo9/82 .03

Elevation {units): A /# Sample Type: _ Horte GENENDS G RAS

Sample Coiiection Method: M/ AN® THsowEe- Sample Depth: 00 — 2.8 7

PR 4 e
. Soil Type: GRAVELY LieNT DRsawW Rad Screen Instrument: Yo/ T )/ VV-AJA! ”
Stery Ctay. -
Rad Screen Bkg. (cpm): Rad Screen (cpm):
40 [23e0 33 /3955

" Comments:

COCNo.. SA /0/3 k006 —OIH

Task Team Members: __D. éﬂé%r 7. £, N %z/zr/ﬂ-

Sample ID: W12 G BN Station ID: K72 PS5 B/o
Collection Date: 10-13-06 Collection Time:  // S0
Property Name: DT-2¢ Sample Location: NE CoNEL , EASY oF
Exr?  CHATE .
Norihing (unils): 2828 P9—9D D 10~ 13- 0& Easting (units): <o SrIoe . 78 De 70 ¢3-6¢
— /"’ ?’"/‘ ;0;0 530;0
Elevation (units): N/A Sample Type: _ AoMo GEN Eus G RASL
Sample Collection Method:  #4ND TRYwEe Sample Depth: 2.0 — 2, 5"
(14
Soil Type:  &&4 rws/ Rad Screen Instrument: 44/~ Y/-Lo /
SIL7Y y.

Rad Sc Bkg. {cpm): Rad Screen (cpm):
ac Soreen 79 o /4773 ) #8/5567

Comments:

~rlE

Recorded by:
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"COCNo: SA /et3200C -0l H

Fask Team Members: D.L;,ﬂ-/g L ErBe , A #&/é.

Station ID: _ M2 958//

Seroe 0. 12 95 81

[Collection Date: = /0 ~/2-04

Collection Time: /R0 .3

Sample Location: MR/ CoRNEC NE4R

Property Name: 27~ F¢

Acetklss GATE.

tNorthing (units); G # 2T 7 0.3 Qci?-19°08

Easfing (unts): /o3 L6757 9% 75 <7506

70889703

Sample Type:  AMHomo GEVNENS 248

[08/670-527
¥ Elovation (units): A/ /A

L ample Collection Method:  #AND T oowete-

Sample Depth: 2,0 — "5.,.

Boll Type:  GHRYEeY, Liest BlowN SiTy

SN 2

o/ .,
Rad Screen Instrument. 4% -8 <7 / Yo A

1 ad Screen Bkg. (cpm):

Rad Screen (cpm).
#8 /9500 ( 60 /co
t Comments:
m ol S g y 4 y 3
Recorded b g /4/73/06 QAby: Sl 7 % Date: 7 o7 vl

COCNo.:. SA lo/3R20c0é& —e/H

Yask Team Members: D [.,y(d._', Z. E&é_ﬂ#ﬂ/&

' “Sample ID; HYZ A5 P12

StationID:_ K412 958/

' Collection Date: lo~/32-26

Caltection Time: JAY 4

Property Name: Yrri L4

Sample Location: AW _CoRNER _Nezer

Aecess EArE -
Easling (units): _ o3t Epp=3"? P© 10°/3-04

Northing (units): g g AR Z A2 Pv 107§~ b
2

Jo8837.0

/@ & é 7o. §
Elevation (units): AQ{A

X34
Sample Type: Ao gontiys CASS

Sample Collection Method:  4wp) AVeEA-

Sample Depth: 0.5 - /fo

) ) Soil Type: B2uwN _SieTy <ceAY

P4 P /.
Had Screen Instrument: ¢/ ';f,/ﬁ/../e V3

Rad Screen Bkg. (cpm): ‘/5’ /?509

Rad Screen (0M): ¢ cppey / 7§20

Comments: ~— C & oF Al

— ColLECTION

ccNHED  DRING SamptE

. 7
< — R A, A—————
ecorded b lo/r#/eé QADbY: Date:

. 4 R A " S
3




COC No.: Ilolacob- ol 4 | .

Task Team Members: - TEAM ]

WX 103706 - KX /9-8/ 46
Sample ID: SLOOPt 92094 Station ID: SLHO” 772094
Collection bafe: 10-31-06 Collection Time: _ . /000
Property Name: SLDS — Sample Location: DT -34
Northing (units): /03/528. 49 Easting (units): — 2090 28.83
Elevatipn (units): A,I[A Sample Type: . HNHOMD.- GRAB
Sa‘mple Collection Method: 4 AND AvelL Sample Depth:- 0«05’ .
Soil Type: WA LTy CLAY ' . Rad Screen Instrument: 44-9 77
Rad Screen Bkg. (cpm): 3 /4“ Rad Séreen (cpm): 5'0;//-

Comments: ___/g¥ oF covak MATEZAC ( G2AVAL)
: O.85°70"2 56 cpa

20=-7/5"2 fopam
) 7. a 4 : . .‘ a :
Recorded by: (£ L2206t 7¢cs 4¢3/ °° QAby. IZceskact = vyistapate: /l/2/0¢

COC No.:

/Ol Rov6 -~ Olth

Task Team Members: TEAM |

Sample ID: 5097095 —_Satonld. __$2p 97094
Collecﬁbn Date: [0-37-06€ Collection Time: /b/o

Property Name: SLdS Sample Location: 0T34
Northing (units); 703752899 Easting (units); 947025 .83
Elevation (units): ﬂ'Z;Q Sample Type: . Mome. CAAS
Sample Collection Method: A IND AVéEL Sample Depth: _ ,,$-2.0"

.Soil Type: Dasrk s S, c y Rad Screen Instrument: a4.-9 ’¢’

Rad Screen (cpm):

Rad Screen Bkg. (cpm): k/] ' 53

Comments:

Val¥ .
-~ ./l s 7 : . .
Recorded by: z‘/ /08 QAby: PHecRal C -Foisbeate.IY/2/06
-/ 7 7/ v
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‘ COC No.: //0/Rk006 —0/ i
Task Team Members: TEAM ! :
) PR Lk T ]
Sample ID: J£D G226 &~ P /o -34-06 ’ Station D S¢92 9T Scd 97026
Stb9r096 :
Collection Date: /o-20 ~0¢ Collection Time: /330
Property Name: SecdS Sample Location: DT -3¢
_Northing (units): /o037 35S, &2 Easting (units): 20889/ £9
Elevation (units): N/A Sample Type: Homo. GRAB
Sample Collection Method: HAND ADGEAL Sample Depth: o -0.5"
Soil Type: P brawn S!lh clay Rad Screen Instrument: 22-9 ‘8’
. / [ 4
Rad Screen Bkg. (cpm): Rad Screen (cpm):
9-lcom): 2 Pan 4S cpm

Comments: DS /.0 = 2% e,
[0 =-S5 * 2Bcom

P _ME /0-38-0¢

W‘ QAb : C. Date: /2 /066

P .4

Recorded by:

COC No.: )/ 0/ Ro006 — O/ M

-« _Task Team Members: _TEAm [
- Dt fo-Deveé ' - DL [0~ 80°06
Sample |D: —SLD-GPIET Scd 272097 Station ID: .S
Collection Date: /0 -30-04 Collection Time: 134S
- Property Name: SCoOS Sample Location: D7 -3¢
Northing (units): /0 8/38€. ¢2 Easting (units): 90 )ﬁ/.;é
Elevation (units): M Sample Type: Homo, GRAS
Sample Collection Method: HAND AVCER Sample Depth: /. 5-2.0°
Soil Type: (22 1L.3 Y, Biack, Siry Rad Screen Instrument:  994-9 ‘g
“eg Q;Z BRICK, CrhAVEL P16CLS ‘
Rad Screen Bkg. (cpm): 2/ - Rad Screen (cpm): 47
Comments: 20-25 2 SP?cpm ' X §. C, Locarion

2:5-3.0" : ¥ ¢
3.0-3.5"> .SLcem

) -

/ PO I 2
. p £/ . .
Fecorded by Foelos o Pl C Sl T 1]
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Task Team Members: TEARAM )

COC No.: 0/ 4006 -2/ '/I

P (o o84

. e raly METX LY
Sample ID: S¢p 9270928

Station ID: __ ~tD 97966 S¢) 97096

Collection Date: /0-8p ~06

Collection Time: __ /2 56

Property Name: bf—)#

Sample Location: Seush wegt Corner of /_ayanly

Northing (units): /0 3/35%. £ 3

Easting (units): Fo0839/- 89

Elevation (units): NiA

Sample Type: l/om Grak -

Sample Collection Method:_ #Ad AviaEs

Sample Depth: 3.5 - £.0

Rad Screen Instrument: <LY-2 3"

Sol Type: [r. BMown silty Clay

Rad Scregn Bkg. (cpm):
=44 Spon~

Rad Screen (cpm):

70 cor~

Comments: J0-4.5 = 5|

J0-45.85"+ §

«_Task Team Members: TEAM |

[0/ R006 —olH

DL _/o- 9006

10 = $o 0

Sample ID: JLD97T6T sco97052

- ~n.
Station ID: SLO 7L Sep97096

Collection Date: /o0 —~30 ~04

Collection Time: _ b1z

“Property Name: D7 -3¢

Sample Location:  Spusn westr Coraer of

Northing (units): /037 385.63

Easting iunitsL Go 829/ £2

Elevation (units):  a/A

Sample Type:  Afemeo Gred

Sample Collection Method: — 4#wd ABocer

Sample Depth: J.5-C.0"

SoilType: L7 Brown $ildy Clay.

Rad Screen Instrument; y-¢ &

Rad Screen Bkg. (cpm):
9-P™: 2/ eom

Rad Screen (cpm): b{’/c M

Comments:

Recorded by: o 74

A £
QAby: Woate: #]e/0¢
Z 72,




/10/R 00k -0/ H

. COC No.:
Task Team Members: TeAm |( .
Sample ID: SLdD92¢00 Station 1D: SLO 97¢00
Collection Date. /6~ 30~ 6& Collection Time: /300
PrdpergLName: ‘ 3LdS Sample Location: DT - 34
Northing (units): /o 3/ 55S. 94 Easting (unitsL Jo2989. 39
Elevation (units): AN /A Sample Type: HOMO. GRAS
Samble Collection Method: HAnD AVHEAR Sample Depth: O=-0.8
Soil Type: Darc Baoww Sicry Ciay Rad Screen Instument:  _ #<€-9 87
Rad Screen Bkg. (cpm): 3 g cpm Rad Screen (cpm): S om

Comments.

Q.8 =1.0 3 S5 cpm

/7.0 -8 = ‘m

Task Team Members:  7£4m [
Sample |1D: SLd 2770/ Station ID: Std92/006
Collection Date: 0= 30-06 Collection Time: 13/0
Property Name: SLos Sampie Location: DT -3¢
_Northing (units): /0 3/8585. 2o Easting (units): ‘ Co 20PY. 39
Elevation (units): N/A Sample Type: Moo, GRAB
Sample Collection Method: MAND AU E&EA Sample Depth: /.5 ~2:0"
Soil Type: DA.AL' 8L0WAN Sieyy CLAy BRadScreeninstument: Jf-¢ ‘R°
/ / -
Rad Screen Bkg. (cpm): Rad Screen (cpm):
- . 3’ cpm ] 57 cAm
Comments:
y ]
Lot L, i ¢
Recorded b “/929/%% QAby: Wate: 1/2/06
/ V4 4

38




1012006 - 01 H

: COC No.:
Task Team Members. TEAM l
5207
[ kLR . pu (0~ 0 o>
Sample ID: S/ b Q770 Scb 97 /0L Station ID: _SLD 3116~ std 37704
Collection Date: 76-36-6C Collection Time: 7125 ’
Property Name: S¢edS uP, Sample Location: DT - 34
Lo ss- 08 .
Northing (units): —/o-BhSpdsemi9 Easting (units):  Fpf02¢ . /¥
(e3/670-do '
Elevation (units): Y /A Sample Type: Homo.  GRAS
Sample Collection Method: A0 & EA- Sample Depth: o-0.5°
Soil Type: Gray /Llt. Broww Saapy, St Rad Screen Instrument:  4<-9 787
Ay, s
" Rad Screen Bkg. (cpm): Rad Screen (cpm):

g. (cpm) S / pm 3 ‘ com

Comments: 0.5-/.0" = 94 cor-
[0 =25 = 355 com

Recorded by

Task Team Members: TEAM ¢/
10~-90-0k . P 10-B0-06
SampleID: _.S¢d977T] Sep97/e® Station ID:  _S&d97770 5D 97/0L
Collection Date: /0-30- 04 Collection Time: /{30
Property Name: SLdHS V.M Sample Location: DT - 3¢
Northing (units):__ /@ 3/ 670. ¥ Easting (units): ___$0G026. /¥
Elevation (units): "4 /A Sample Type: HOMO. GRAEB
Sample Collection Method: 4y g 68~ Sample Depth: / S-2.0

Soil Type: é# ZQyéf Broen &(& ﬁ’z. Rad Screen Instrument.  Z#-F 87

Rad Screen Bkg. (cpm):
5 / CSPpMm

Rad Screen (cpm):

68 p A

Comments:

Y

2 yd
Recorded by: /»’Azé

y
QAby. PP sedarl C-Fginder_Date:_1/%]0%
/ 7 !

36




37 I

COC No.: [lol 00 ~0! H
Task Team Members: T &EAM ¢ )
Sample ID: SLD Q7009 Station ID: wy[og
Collection Date: /(©~-30 -0¢ Collection Time: {2 4S
Property Name: 8¢LDS Sample Location: DT - 34
Northing (units): /03778 Y6 Easting (unité): 70?7?5 - 62

“Elevation (units): N'TQ

Sample Type: HOMO. GRA S

Sample Collection Method: . 4U4E £

Sample Depthf 0.0- 0%

Soil Type: Do ax

Beown _Siery ceay

Rad Screen Instrument:  ¢¢-9 &8

Rad Screen Bkg. (cpm):

Rad Screen (cpm). Ym% /0-Bé-0b

36 <3 TP

Comments: 0.8§-7.06"2 Slcpn
/.

)
Recorded by: <47

Date: /z/o6¢

COCNo.. //#/ Ro0é —o/ N

Task Team Members:. TEAM [/

Sample ID: S D G17/)08 Station ID: Std 97 ot
Collection Date: /90~ 30 - o6 Collection Time: ' /28%
f’ropeny Name: SLoS - Sample Location: 2T - 34. 5
Northing (units): /o 8/ 28e2. Y€ Easting (units):  FoP08S-€ 7
Elevation (units): ng/A Sample Type: AomOo. GRA &
Sample Collection Method: -bw*:b WX vo.e6Sample Depth: [-S - 2.0

LMAND  AveeRr

Soil Type: Dart  Brown S Lry Cay Rad Screen Instrument: “¢-2 5
Rad Screen Bkg. (cpm): Rad Screen (cpm).
3€ com 5/ cpn
Comments;
Ll

Recorded by

QA by: 7 okasl C /S;«A. Date: #//8/06
I L 4




- - " COC No.: /10l 2006 - ol/H
Task Team Members: D,L\{us{z , 7.E bl M- [,.’gr(l— (7EaM /)

Sample ID: ___SLb 97106 ____StationID: D 97106
Collection Date: _jp [3¢[nb < Collection Time: 053 __l
Property Name: DT-3y . Sample Location: rth Vest  CorAer o L -
~ ' ' Troat Packine lot -
Northing (units):  /03/ 7R 8. 38 Easting (units):  Ge g8 S2. &5
Elevation (units): N fd Sample Type: Hemo arad -
14 - ) 7 ‘
~ Sample Collection Method: AUGER Sample Depth: 0.6 — 0.6
Soil Type: Slag € Brk . BLA 44 Rad Screen Instrument: 4 Y-9§ B
SoiV j Lt Mg‘&ns( '
Rad Screen Bkg. (cpm): ' Rad Screen (cpm):
43 cpm 3U¢m

Comments: 0.5 =1.0 vad Scveen 3 Jocgm —farevey-D jb-J0-04
.0 =05 mad screen = SQcom

. » D Clcom
. ¥ 0,

QA by:

, ' COCNo.. /fe/f S0 — o/
Task Team Members: [ TERM 1) ' .

SampleID: Sty 97107 ' Station ID: __ SLD _§7/04

Collection Date: /6 - 3o ~ OZ Collection Time: /o &8

Property Name: 27~ 3 Sample Location: NM{ corner of R"

Northing (units). /6 3/ 7R 8. 38 Easn:; afm /';m 69 _

Elevation (units): A{/A Sample Type: ym,_#

Sample Collection Method: 4 Vm Sample Depth; 1S ~2.0 ‘

Soil Type:  GRAY €t lh gm' Rad Screen Instrument: 49 B

Rad Screen Bkg. (cpm): 43 | Rad Screen (cpm): o1 éom

Comments: A0 - 2.85 rgf Seretn 52:;@' '
. - 30 vad Screen - 70cfm . .
30 - 3£ uLsmq_i__w»

) N\ 0 -
Recorded by: %%K_Wz QAby: Watez 21/e]0d
- / [ 4



Task Team Members: TEAM [/

cocho: /ol 2004 -0/ M

Sample ID: StD 9710 8B . A StationID: _ SLD 270

Collection Date: /0 ~ 30 -0& : Collection Time: (/e b

Property Name:  D7-3¢ Sample Location: Nemth wesd Corner of Lreat
Northing (units):” /0 3/728. 38 Easting (u:ité é:;zi.?. &7 '

Elevation (units): N 'jA . Sample Type: . osts ERAS

Sample Collection Method: 4 vé& &R Sample Depth: 28 - ¢ o g

. _Soil Type: L(?t éc&.’ g[‘7 Rad Screen Instrument: ¢¢-¢. '"L'-

Rad Screen Bkg. (cpm):

Rad Screen (cpmy):

43 com 73 copm

Corﬁments: Yo ~Y4.5 rad <Screta * 97
' YS$ - 62 reg Rercea ° b0
50 -85 red Screca o8

C_OC No.: y/4

Task Team Members: TEA |

P 10-%0- % - ,
SampleID: St 4§ <ch 92109 StationID:__sLp 97106
Collection Date: /o0~ 30 ~0& Collection Time: 15
Property Name: 27 - 3¢ Sample Location: Apr74 Ml Corner ot fnat
Northing (units): _j# 2172 3) - 4 Easting4lnits):  QoB ¥ . [&
- Elevation (units): /V/‘A Sample Typé: flome Creb.

Sample Collection Method: M Sample Depth: 5.8 — 4.0
Soil Type: #} ‘L!,_&)L Rad Screen Instrument: Sy ~-¥ 7‘
Rad Screen Bkg. (cpm): Rad Screen (cpm): '

Y3 com " 5 opm

Comments:

7 7

Recorded by: F D QA by: 7/%.4.‘/C -71‘, Date: #/2 /%




. , COC No.: 1lo/oob -0/ H
Task Team Members: "7 E4m ] 4
Sample ID: Scd 72/ 40 Station ID: Scbd 22/¢0
Collection Date: | /o~ 30-0D6 Collection Time: /€320
Property Name: KYA X3 Sample Location: DT -3¢
Northing (units): [03/035. 80 Easting (units): 90905 60
Elevation (units): N/A Sample Type: dfome Greb
Sample Collection Method:  #Awp AJVEEAL- Sample Depth: O -0.8°
Soil Type: Lo  Browa St liy Qégk Rad Screen Instrument: 4¢-9 ‘8°
Rad Screen Bkg. (cpm): 5 4 o ﬁad Screen (cpm): 53 o
Comments: o570 58 <o

£:0~7.S"> 46 cuan-

COCNo..  //o/R00& =0/ A

“Task Team Members: 7 £4Am [

Sample {D: S0 92/ ¥ Station ID: ‘ SLD9?2/40

DL p-31-0F

Collection Date: /0 -~ 9o -06 Collection Time: 17’5 1438
Property Name: Dy -3¢ Sample Location: S&és ‘

Northing (units): /08 /235 #* Easting (units):. G0 0S¥, ¢o

Elevation (units):  #/# Sample Type: /tfameo Ermd

Sample Collection Method: ”MAM Sample Depth: /. § ~2.0"_

Soil Type: & w, Rad Screen Instrument.___ ¢¢-9 &

Rad Screen Bkg. (cpm): 3 4
P

Rad Screen (cpm):

I g

Comments: * é' C. LpCAT/oN

. A

.

S
Recorded b L 2/%

OAby. D¥eakad? € Zuste it 4]c70s
/ .

41




COC No.:

1012004 —01H

Task Team Members:

42

A. MARTINE2Z M. (_‘zgseg D. LYERLA.
E.ScHRumPF (CTEAM 1) :

Sample ID: 6[,&7/ 42 Station ID: Sed ﬁ[ 42
Collection Date: /6 -31-0€ CollectionJirpfe:, a93S
Property Name: StLDS Sample Locati'qn: DT -349
Northing (units): ~ /03/% ;_z._j?’ —- Easting (uni‘ts): G2 (11. 36
Efevation (units): M'/A Sample Typg: Homo. gAAS
Samplé Collection Method: 4y £&£- Sample Depth: 6-058"'

Rad Screen Instrument:

14., IGI

._Soil Type: Aﬂz; Cight frose o 1«'[#
—

Rad Screen Bkg. (cpm): 45
Gosts

Rad Screen (cpm): r’.

Comments: 53 cpa~

LOCATION

o.5-/).0' 3
L0 "/-é" hd

¥ p.c.

S2 C’Q

Jeayish cloy

Task Team Membaers: TEAM {
Sample ID: JLdD22/43 Station ID: SLp 22192
Collection Date: 703/~ b‘ Collection Time: OP4S

’ Property Name: SLdS Sample Location: Or-~74
Northing (units): /8 /S27. 38 Easting (units): ___Go 9 77/ . 86

Elevation (units); NA Sample Type: Aomo. PRAR
- , .
Sample Collection Method: A /@ EA Sample Depth: 2.5~2o0'
MML}M_&[# Rad Screen Instrument:  4g-¢ ‘G¢°
‘A’-_ i
Rad Screen Bkg. (cpm): Rad Screen (cpm):

Comments:;

Date: //3/0¢




110/2006 —01H

‘ : COC No.:

Task Team Members: TEAM |

Sample ID: SeDA?2/4949 . Station ID: SLDY7/4S

Coilection Date: 10-3/- 06 Collection Time: /030

Property Name: S¢ &S Sample Location: D7 -4
TNorthinl@nits): /03/33/. 57 Eastin)qﬂltsj: P09/9Z. 07

Elevation (units): N/A Sample Type:'. L{OMO. GRAE

Sample Collection Method: AANO AV &ER Sample Depth: - 0-0.8 7

__Soil Type: & g¢ £, cwdELy S/tTy cLAY Rad Screen instrument:  44-9 ‘¢’
[ 4
Rad Screen Bkg. (cpm): Rad Screen (cpm):
’ 49C/ﬁ~ ‘ 7 Cpn
Comments: 0.5-/.0'* 76 cpm
£.0-/-S"* 6l cam

CQC No.: - [0 /2006 - O/

Task Team Members: TEAM /
Sample D:___SZ597 743 StationID.___SEp97/4%F
Coliection Date: /10- 3104 Collection Time: /040
Property Name: SLds Sample Location: Or-34
Northing (units): 76 37337.57 Easting (units). 90979 X - 07
Elevation (units): N/A Sample Type: roAo. GRA 8
Sample Collection Method: MHAND AVEER ~  Sample Depth: /.S ~2.6°
Soil Type:  BeAck, cinWdEAYy Steyy ctAy RadScreen instrument: 2gL-9 @7
Rad Screen Bkg. (cpm): Rad Screen (cpm):

4T o " 58 cpum

Comments:

QAby. M;& Date._#7/2/68




: COC No.: SA- 11162006 - 01H
Task Team Members: AL afirae eevo ‘e Schfuw —
Steohe -~ u m
Sample ID:_<s2.D4722(0 "~ Station ID: SLD g7]oH
Collection Date: IV |\§ iofo _ Collectioﬁ Time: 1220
Propeﬁy Name: DT -4 SLDS ~ Sample Locatid_n: PT-34
- Northing (units): 03182 L ' EasMuni&): 90908, 67
Elevatuon (units): A/‘é Sample Type: _érab
Sample Collection Method: M A\% ec Sample Depth: 2.8 ~4.0 g
“Soil Type: B il i/ . .Rad Screen Instrument: gij.q A
Rad Screen Bkg. (cpm): Rad Séreen (cpm):
53cpom €3cpm
Comments: Jp-2.8 = 53 cpm ‘
__—i.il_o = Mfe—pm
3.0-3.5: Sﬁ_cpm
Date: // - LO-C \;

COC No.: H-16-06

Task Team Members: 7@ na.__ A ~_SA- 1l1s2006 - OIH
Sample ID: . SZD Q2 - Station ID: SL) 997 loy
Collection Date:__{1]15 0p Collection Time: (34 O - /
Property Name:  SL DS ' Sample Location: DT =3 .
Northing (units): 1631782 Hfe Easting (units): 909 o?i .S'. ¢/
Elevation {units):  A/A Sample Type: 6cabh
. P y 2
Sample Collection Method: Mef Sample Depth: 5.6 -6. 0
Soil Type: Rlack /Btown So. | Rad Screen Instument. 49 ~§ €
Rad Screen Bkg. (cpm): "Rad Screen (cpm): -

M ' _Qj_ggm

Comments: 2.§5-H-0= 63
Ho-4.52 6!
4.-5.0z 62
$5.0-S5= 8§Y e

- a : =Y y4 A 7‘( 2 A2
‘ Recorded by: 2.’/3124 QAby: "t [fgtlec Date: //” I mé




Pre-Design Investigation Summary Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site
Vicinity Property DT-34

THIS PAGE INTENTIONALLY LEFT BLANK

I-16
REVISION 0



AR-263



	PRE-DESIGN INVESTIGATION SUMMARY REPORT AND FINAL STATUS SURVEY EVALUATION FOR THE ACCESSIBLE SOILS WITHIN THE ST. LOUIS DOWNTOWN SITE VICINITY PROPERTY DT-34 ST. LOUIS, MISSOURI SEPTEMBER 21, 2012 REVISION 0
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	ACRONYMS AND ABBREVIATIONS
	ABSTRACT
	1.0 INTRODUCTION
	1.1 PROPERTY DESCRIPTION
	1.2 GEOPHYSICAL FEATURES
	1.3 GROUND WATER
	1.4 NATURE AND EXTENT OF CONTAMINATION
	1.5 ENVIRONMENTAL MONITORING
	1.6 CURRENT AND REASONABLY ANTICIPATED FUTURE USE
	1.7 SUMMARY OF COMMUNITY INVOLVEMENT ACTIVITIES PERFORMED

	2.0 BACKGROUND ON THE REMEDIATION PROCESS AND PRE-DESIGN INVESTIGATION
	2.1 REMEDIAL ACTION
	2.2 PRE-DESIGN INVESTIGATION INFORMATION
	2.3 CONCLUSIONS FROM EXISTING DATA

	3.0 FINAL STATUS SURVEY PROCESS
	3.1 DATA QUALITY OBJECTIVES
	3.2 FINAL STATUS SURVEY PROCESS FOR SOIL

	4.0 ASSESSMENT OF FINAL STATUS SURVEY RESULTS
	4.1 ASSESSMENT OF SOIL SAMPLE RESULTS
	4.2 DATA QUALITY

	5.0 RESIDUAL RISK AND DOSE ASSESSMENT
	6.0 CONCLUSIONS
	7.0 CONTACT INFORMATION
	8.0 REFERENCES
	TABLES
	FIGURES
	APPENDICES
	APPENDIX A BACKGROUND REFERENCE SOIL SAMPLE DATA
	APPENDIX B FINAL STATUS SURVEY SOIL SAMPLE DATA
	APPENDIX C DETERMINATION OF THE MINIMUM NUMBER OF RANDOM SAMPLES
	APPENDIX D GAMMA RADIATION WALKOVER SURVEY
	APPENDIX D FIGURE
	APPENDIX E GAMMA WALKOVER SURVEY FILES (On CD-ROM on the Back Cover of this Report)
	APPENDIX F EVALUATION OF FINAL STATUS SURVEY SOIL SAMPLE DATA
	APPENDIX G QUALITY CONTROL SUMMARY REPORT (On CD-ROM on the Back Cover of this Report)
	APPENDIX H RISK AND DOSE ASSESSMENT
	ATTACHMENT H-1 EPC CALCULATIONS (PRO-UCL OUTPUT FILES) (On CD-ROM on the Back Cover of this Report)
	APPENDIX I BORING LOGS AND FIELD LOGBOOK ENTRIES FOR SAMPLES (On CD-ROM on the Back Cover of this Report)


	BATES:                     200.1e
SLDS2014AR_01.06_0066_a


